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MOSICHUTEJIbBHAS 3ATIMCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - OuoJsorus) Ha
ypOBHE CpeHero oolmiero odpasoBaHus pa3zpaboraHa Ha ocHoBe dDenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit deneparumy,
OI'OC COO, Konmenuuu mpenojaBaHusi ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (hesiepaibHOi pabodeil mporpaMMbl BOCIIUTAHUSI.

Yuebnblii npeamer «buonorusiy yrayonénaoro yposus u3ydenms (10-11
KJIaCChl) SIBJIACTCA OJHHUM M3 KOMIIOHEHTOB MpeAMETHOM oOnacth «EcTecTBEeHHO-
HayuyHble npeaMeTb». CormacHo mnonoxenusMm @OI'OC COO npoduiibHbie
yueOHbIE TPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SBIISIIOTCSI CIIOCOOOM
mubdepeHnranmn  00ydeHUsT Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS W
MIPU3BAaHbl O0OECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOLIMM, CPEIHUM
o01IKUM, cpeHUM MPOPeCcCHOHATBLHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA M3 OTUX YYEOHBIX TIPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pPEIICHHE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX U Pa3BUBAIOLIUX
3a/1a4, CBSI3aHHBIX C MPOQOpUEHTALMEW OOYYaIOIIHUXCA W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW OOJIACTH HAYYHOrO 3HAHUS, CBA3aHHOIO C OHMOJIOTHEH,
MEJIULIUHOMN, SKOJIOTUEN, TICUXOJIOTHEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mnpenmMery "buosorua" naér npeactaBiieHHE O
Heau W 3a7adax u3ydeHusi ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpenessieT 00s3aTeabHOe (MHBaPUAHTHOE) MPEAMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpOBaHUE MO pa3deliaM U TeMmaMm, paclpeleleHre [0 Kiaccam,
pPEKOMEHAYET MOCIEA0BATENbHOCTh W3YYEHHs Y4eOHOro martepuana Cc y4E€ToM
MEXIPEIMETHbIX W BHYTPUIPEIMETHBIX CBSI3€M, JIOTMKM Y4YeOHOro mpolecca,
BO3pACTHBIX OCOOEHHOCTeW oOydarmmxcsi. B mporpamme 1o ouosnoruu
pea30BaH TPUHLUIT TMPEEMCTBEHHOCTH C H3yYe€HHEM OHOJIOTMH Ha YpOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Ojarojgapss 4YeMy [pOCMaTpUBAETCS
HalpaBJICHHOCTh HA  MOCIEAYIOIIee  pa3BUTHE  OHMOJOTMYECKUMX  3HAHUMH,
OPUEHTUPOBAHHBIX HAa (POPMUPOBAHHE E€CTECTBEHHO-HAYYHOIO MHPOBO33PEHMUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHUH O 370pOBOM oOpa3e XKHU3HH, Ha
BOCIIUTAHUE OEPEeXKHOr0 OTHOIIEHUS K OKpyXarolel npupogHoi cpene. B
OporpaMMe Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOIro MpeameTa
«buomorusiy B peammsaruu  TpeboBanuiit DPI'OC COO Kk MIAHHUPYEMBIM
JUYHOCTHBIM, METANPeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
(GbopMUpPOBaHMM  OCHOBHBIX BHJIOB  y4€OHO-TIO3HABATEIHHOW  NIEATEIHLHOCTU
0o0ydJaromuxcs MO OCBOCHHUIO COJACpKaHUsI OHOJIOrMYecKOro oOpa3oBaHUs Ha
YPOBHE CpPEIHETO 00IIero 00pa3oBaHMUs.

VYueOnsniil npenmer «buosorus» Ha ypoBHE CpelHEro oO0Iero oopa3oBaHUs
3aBepiiaeT OMOJOrM4yeckoe oOpa3oBaHME B IIKOJIE W OPHUEHTUPOBAaH Ha



paciupende U yriyOJjeHue 3HaHWi OOYy4aromMxcsi O KMBOW MPHUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OHOJOTHH, SMOPHOJOTMHM M OWOJIOTMH Pa3BUTHUS,
TC€HETUKH, CEJIEKIIMU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YYEHUS U DKOJIOTUH.

N3ydyenne ydeOHOTO mnpenmera «buonorus» Ha yriIyOJI€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOMIEMY IMOTYYSHUIO
Ouonornyeckoro  oOpa3oBaHMS B  By3aX W OpPraHM3alMsIX  CPEIHEro
npodeccruoHanbHOro oopazoBanus. OCHOBY €ro COAEpaHUSI COCTABIISIET CHCTEMA
OMOJIOTUYECKUX  3HAHWUW, TIOJYYCHHBIX TMpPU  H3YYEHUH  OOYHAIOIIMMHUCS
COOTBETCTBYIOUINX CHUCTEMATHUECKUX Pa3[eioB OHOJIOrMH Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanus, B 10—11 kmaccax 3TH 3HaHUS MOMYYalOT pa3BuTHE. Tak,
paciuiupeHbl U YyriIyOJieHbl OMOJOTMYeCKHEe 3HAHHUS O PACTCHHUAX, XKUBOTHBIX,
rpubax, OakTepusx, OpraHuU3Me YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJIHUTENIHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS MPUKIATHOTO U IOUCKOBOTO
XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI AJIST MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke HHTErpainus OUOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TMOJTYYCHHBIMU OOYYAIOIIMMUCS TPU H3YYCHHUH
bu3uKM, XuMUU, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpaMMmbl 1Mo y4yeOHOMYy mpenmetry "buomorus" otpaxaer
CHCTEMHO-YPOBHEBBI M HBOJIIOLMOHHBIA MMOAXOJbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTePHBIC IS )KUBBIX
CUCTEM PA3HOI'0 YPOBHS OpPraHM3alLlMH, SBOJIIOLIMYA OPTaHUYECKOr0 MUpa Ha 3emile,
COXpaHEeHHs] OHMOJIOTUYECKOTO pa3HooOpasus tuianetel. Tak, B 10 Kmacce
M3Yy4YalOTCs OCHOBBI MOJICKYJIIPHOM M KJIETOYHOW OWOJOruu, 3MOpUOJIIOTHUU U
Ouonornu pa3BUTHUS, TEHETUKU W CEJEKIMH, OMOTEXHOJOTUHM W CHHTETHYECKOU
OMoNOTNH, aKTyaIM3UPYIOTCS 3HAHUS oOydaromuxcs 1Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusuonornn uenoBeka. B 11 kiacce wu3ywaroTcs 9SBOJIONMOHHOE
y4eHHE, OCHOBBI DKOJIOTHH U yUeHHUE 0 Ouocdepe.

YueOnniti  npeamer  «buonorus»  mpu3BaH =~ 00eCHEUUTh  OCBOCHHE
O0OyYarOIIMMHCS OMOJIOTHYECKUX TEOPUM M 3aKOHOB, WCH, MPUHIIMIIOB U MPaBUJI,
JIeXKaAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MUPA, 3HAHUHU O
CTPOCHHH, MHOTO00pa3ud M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, TMOMyJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX
MCCJICIOBAHUAX B OMOJIOTUH, MPUKIIATHBIX aCMIEKTaX OMONOTHYECKUX 3HaHWM. Jis
pa3BUTHUSI W TOAJCPKAHUS HMHTEpeca OOyYarommMXcs K OWOJIOTMH Hapsay Co
3HAYUTEIHFHBIM O0BEMOM TEOPETUUECKOTO MaTephasia B COACPIKaHUU MPOTPAMMBI
1o OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPWEH CTAHOBIICHUS M PAa3BUTHS
TOM WJIM WHOM o0NacTé OHMOJOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOE’KHBIX
VYEHBIX B pEIICHUE BAKHEUIINX OUOTOTHYECKUX U SKOJIOTHYECKUX MTPOOIeM.



Lenb uzydenus: yuebnoro npeamera «buonorus» Ha yrinyOoaéHHOM ypOBHE —
OBJIaJIcHue  OOyYaromIMMHUCS  3HAHUSAMH O  CTPYKTYpPHO-(PYHKIIMOHAIBLHOU
OpraHu3allid SKUBBIX CHCTEM pa3HOTO paHra U NPUOOpPETeHHEe YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHHM HMHTEpeca K ONpeneiaEHHOW 00IacTu
npoecCHOHANBHON JIEATEIBHOCTH, CBSI3aHHOM C OWONIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS 1JI MPOAOJIKEHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

JocTiwkeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yrayO0aEHHOM yYpOBHE 00€CTIeUnBAETCS PEIICHUEM CIIeAYIONINX 3a/1ay:

OCBOCHHE O0YYarOIIMMHCS CUCTEMbl OMOJIOTUUECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIICTIHUSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBWJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O
CTPOCHHHM, MHOTrOoOOpa3Mu U OCOOCHHOCTAX OHMOJOTHYECKUX CHUCTeM (KIIETKa,
OpraHu3M, MONyJisAlus, BUJ, OMOreoLeH03, Onocdepa); 0 BbIIAOIIMUXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEZIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaroIIMXCsl C METOJAaMU IO3HAHWs >KUBOM MPUPOJBL:
UCCJIEI0OBAaTEIbCKUMUA  METOAAaMU  OMOJIOTMYECKUX HAyK (MOJIEKYJSIpHOW H
KJIETOYHOM OHMOJIOTUH, S3MOPHOJIOTMM W OWOJIOTMM pPa3BUTHUSA, TEHETUKU H
CeJNIeKIMH, OWOTEXHOJOTMM M CHUHTETHYECKOM OHOJIOTWH, MaJIeOHTOJIOTHH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIbHOIO  NIPOBEACHUA  OHOJIOTMYECKUX
UCCIICZIOBaHUN B J1abopaTopuu U B Hpupoje (HaOmoneHue, Hu3MepeHHe,
AKCIIEPUMEHT, MOJEIUPOBAHHUE);

OBJIaJIECHUE OOYYarOUIMMHUCS  YMEHHUSIMU: CaMOCTOSITEIbHO  HaXOAWTb,
aHAJIM3UPOBATh U HCIOJIB30BaTh OHMOJIOIMYECKYI0 HMH(OPMALNIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEM W CHUMBOJIMKOHN; YCTaHABIIMBATh CBSI3b MEXKITY
pa3BUTHEM OMOJOTMH U COLMAIbHO-3KOHOMMYECKUMH U  SKOJIOTMUECKUMU
mpoOjeMamM 4YeJIOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATENBHOCTU IO
OTHOILIGHUIO K OKpYXKaroUled MPUPOJHON cpene, COOCTBEHHOMY 3J0POBBIO U
3JI0POBBIO  OKPY)KAIOIIUX  JIFOJICH; OOOCHOBBIBATH M COOJIFOAATH  MEpHI
npouIakTUK MHGEKIMOHHBIX 3a00J1€BaHUM, MpaBuiia MOBEACHUS B MPHUPOJE U
oOecrieyeHns1 0€30MacHOCTH COOCTBEHHOM >KM3HEAESTEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX TMPUPOJHOTO M TEXHOTEHHOIO  XapakTepa;  XapaKTepHu30BaTh
COBPEMEHHbIE HAyYHbIE OTKPBITHUS B 00J1aCTU OMOJIOTHY;

pa3BUTHE y OO0YYaIOIIMXCS MHTEUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B TMpOIIECCE 3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITUSIMU W COBPEMEHHBIMU
UCCJICIOBAaHUSIMA B OHOJIOTMH, pEHIaeMbIMU €10 MpoOJieMaMu, METOJI0JIOTHen
OMOJIOrMYECKOTO UCCIIEIOBaHUS, pOBEACHUS AKCIEPUMEHTAIBHBIX
MCCJICJIOBAHUMN, pelIeHUs] OMOJIOrMYECKUX 3aJad, MOACTUPOBAHUS OMOJIOTHUECKUX
00BEKTOB U MPOLIECCOB;



BOCIUTAHUE Y OOYYaIOIIUXCS IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM U K OTAENIbHBIM €€ 00beKTaM U SIBJICHUSIM; (hOPMHUPOBAHUE IKOJIOTUUYECKOM,
FeHEeTHYECKOM TpPaMOTHOCTH, OOIIe KyJIbTypbl TMOBEIEHUS B MPHUPOJE;
UHTETpaIiU €CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpeTeHne  OOyYaroImIMMHUCA  KOMIIETEHTHOCTH B PallMOHAJIBHOM
MIPUPOJIONONIB30BaHUM (COOJIOICHUE TIPaBUJl TMOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OHOCc(hephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 30POBbS
OKpyXamomux Joned  (coOmrogeHus Mep npoduimakTUKu — 3a00JieBaHUM,
oOecriedyeHre OE30MaCHOCTU JKU3HENEITENLHOCTH B UYPE3BBIYAMHBIX CUTYyaIUSIX
OPUPOJHOTO U TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUM B MTOBCEIHEBHOM KU3HM;

CO3/IaHM€  YCJOBMM  JIJI1 ~ OCO3HAHHOTO  BbIOOpa  OOyYarOIIMMUCS
VHIMBUTyaJIbHOU o0Opa3oBaTeIbHOM TPACKTOPHH, CIOCOOCTBYIOIIEH
HOCJENYIOMIEMY NPOPECCUOHAIBHOMY CaMOONPEAEIEHUI0, B COOTBETCTBUH C
VHIMBHUIyaJIbHBIMA WHTEPECaMH U MOTPEOHOCTAMHU PETHOHA.

OO11ee 4ncao 4acoB, OTBEACHHBIX HA M3y4YEHUE OMOJIOTMU Ha YriIyOJEeHHOM
YpOBHE cpeaHero oomero oopazoBanms, coctaBisieT 204 gaca: B 10 xiracce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 waca (3 vaca B Heziedio).

OT60op opraHu3alMoHHBIX (HOPM, METOJOB M CPEACTB OOy4YEHUS OMOJOTUU
OCYIIECTBIISIETCA C YYETOM CIHEIU(PHUKA €ro COACpXKaHHMsS U HaIlpaBJICHHOCTH Ha
OPOJOJKEHUE  OMOJIOTMYECKOTO0  00pa30BaHUsl B OpPraHU3aLUAX  CPEAHErO
po¢eCCUOHATBLHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YyYEHUU OMOJIOTHH Ha YIIIyOJEHHOM YpOBHE
ABJIIETCSl MIPOBEJCHHUE JIA0OPATOPHBIX M MpakTHueckux padoT. Taxke ywactue
0OyJarolMXxcsi B BBIMOJHEHUN TPOCKTHBIX M Y4eOHO-UCCIIEAOBATEIBCKUX paboT,
TEMaTHKa KOTOPbIX  ONPEIENAETCS  y4YUTEeIleM Ha OCHOBE  HMMEIOIIUXCS
MaTepraTbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPXAHME OBYYEHMUSA
10 KJIACC

CopnepkaHue TpOrpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJapcTBeHHOM utoroBoi arrecrauuu (I'MA).

Tema 1. BuoJiorusi Kak Hayka

CoBpemeHHasi OnMoJIoTUsST — KOMIUICKCHAsI Hayka. KpaTkass uctopusi pa3BUTHS
Ouonoruu.  buonormdeckue  HaAyKM M HU3y4aemMble UMHU  MPOOJIEMBI.
OyHIaMEHTAIbHbBIC, MPUKIAAHBIE M IOMCKOBBIE HAYYHBIC MCCICAOBAHUS B
ouosoruu.

3HaueHue OMOJIOTUH B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cszanHbie ¢ Ouosiorueil. 3HaueHue OUOIOTHH B
IIPAKTUYECKOW JCATEIIbBHOCTH 4YEJOBEKA: MEIULHUHE, CEIbCKOM  XO3SMCTBE,
MPOMBIIIIIEHHOCTH, OXPAHE TPUPOIBL.

JleMoHCTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. Jlapsus,
V. I'apgeit, I'. Mengnens, B. U. Bepunanckuii, U. 11. ITaBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuxk, /1. K. benses.

Tabmuupl u cxembl: «CBA3bp OMOJNOTMM € APYTMMH HaykaMmy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cHCTEMBI U UX H3yYeHHE

JKuBble cucTeMBbl Kak mpeaMeT wu3yudeHus Ouosioruu. CBOMCTBA >KUBBIX
CUCTEM: €IUHCTBO XHMMHYECKOTO COCTaBa, MJUCKPETHOCTh M  LEJIOCTHOCTD,
CJIOXXHOCTh W YIHOPSAJOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTaHHU3aIIMS,
CaMOBOCITPOM3BEICHHE, PA3IPAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3allM JKMBBIX CHCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MIOIYJIALMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreonieHoTHueckuit), Ouochepusiit. Ilporecchl, NpoUCXOAANIME B HKUBBIX
cucreMax. OCHOBHbIE TpHU3HAKU >KWUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, nzyuaronime xuBble CUCTEMbI HA PA3HBIX YPOBHSX OpTraHU3allH.

N3ydyenune xuBbIx cucteM. Meroapl Ouonormyeckoil Hayku. HaOmronenwue,
W3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATU3ALMUs, MeTaaHau3. lIoHsATHE O 3aBUCUMON U
HE3aBUCUMOM IiepeMeHHOM. IlnanupoBanue »skcnepuMmeHnra. IloctaHoBka U
npoBepka rumnote3. HyneBas runores3a. [lonsTue BbIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Owonormyeckux maHHbIX. OIIEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaToB. [lpuumHBl HCKaxkeHUsT pe3ynbTaroB HkcnepuMeHta. [loHsTue
CTaTUCTUYECKOI'O TECTA.

JleMoHCTpaUMK



Tabmuubsl U cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «buosorudeckue
cucrteMbl», «CBOWCTBAa JKHBOW MaTepum», «YPOBHM OpraHU3alUy >KUBOU
npupoae», «CTpoeHUE MKUBOTHOM KIETKW», «TKaHW MKUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUeCKOro opranusma», «buoreonenos», «buocdepay, «MeToasl
W3yYECHUS )KUBOU MTPUPOIBDY.

O6opynoBanue:  jabopatopHoe  oOOpydOBaHHME ISl  MPOBEICHUS
HAOJII0/IEHU, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTtuueckas padora «lcnonp30BaHUE pa3IUYHBIX METOJOB MU
W3YyYECHUU KUBBIX CUCTEM).

Tema 3. BuoJIOTHA KJI€TKH

Kmetka — cTpykTypHO-(QYHKIIMOHAIbHAS €AWHWIA JKWBOTO. Mcropus
oTKphITHs KiIeTku. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBans,
M. IIneiinen, P. BupxoB). OCHOBHBIE TOJIOKEHHS COBPEMEHHOH KJIETOYHOM
TEOPUHU.

Meroasl  MOJEKYJSIpHOM W KJIETOYHOM  OMOJIOTMU:  MUKPOCKOIIHUS,
xpomatorpadusi, 31eKTpodope3, METOJI MEUEHBIX aTOMOB, aU(depeHInanTbHOe
HeHTpUuyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yyeHue @UKCUPOBAHHBIX
K1emoK. DNEKTpOHHas MHUKpOcKomnus. KongokanvHas muxpockonus. Bumanvhoe
(npusicuzHeHHoe) uzyuenue Kiemox.

JleMoHCTpaLMu

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

Tabmuipl U cxembl: «CBETOBOM MHUKPOCKOM», « INEKTPOHHBIN MUKPOCKOID,
«Hcropus pa3BUTHS METOJOB MUKPOCKOITUI.

O6opyoBaHuE: CBETOBOW MHUKPOCKON, MHUKPOMpENapaThl PACTUTEIHHBIX,
KUBOTHBIX M OAKTEPUATHHBIX KIIETOK.

IIpakTtuueckas padora «l3yuyeHue METOOB KJIETOYHOH OUOIOTUHU
(xpomarorpadus, snektpodopes3, aAuddepeHIaIbHOe [EHTPUGYTUPOBAHUE,
[TIIP)».

Tema 4. XumMudeckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma u €€ posp Kak pacTBOPUTENS, PEareHTa, y4acTUe B CTPYKTYpUPOBAHUU
KJIETKH, TEeIUloperysuud. MuHepalibHble BEIeCTBa KJIETKH, MX OHOJIOrHYecKas
posb. PO KATHOHOB M aHHOHOB B KJIETKE.

Opranvnueckue BelIeCcTBa KJIETKU. buosiormyeckue mnonuMmepsl. benku.
AMUHOKHUCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, TenTuaHas CBsI3b. BTopuyHas, TpeTHYHAas, YETBEPTUUHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Kraccuduxanus  O€NKoB.
buonornueckue Gpynkunu 6enkoB. [lpuonsi.



VYraeBoabl. MoHOCaxapuabl, AUCaXapuibl, OJIUTOCaXapyuabl U MOJIUCAXAPUIBI.
OO0mumii mnaH CTpoeHUuss ¢ (PU3UKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJOB.
buonoruyeckue GyHKIUU yTIEBOIOB.

Jlunuael. T'uapodunsHO-rUApOPOOHBIE cBOMcTBa. Kiaccudukamus IunumaoB.
Tpurmumepuasl, ¢Gochomunuapl, BOCKH, CTepouabl. buonormdeckue QyHKIHH
aunuoB. OOmMe CBOMCTBa OMOIOTHYECKIX MEMOpPaH — TeKy4eCTh, CHOCOOHOCTH K
CaMO3aMbIKaHUIO, MOTYTPOHULIAEMOCTb.

Hyxnennoble kucinotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunsr. Ilpuanun xommuiementapuHoctu. Ilpasmio Yapradda. Crpykrypa
JIHK — nBoitrast ciupasib. MectonaxoxaeHue u ounonorunueckune ¢yaknun JTHK.
Bune PHK. @ynkiun PHK B knetke.

Crpoenue Monekysnbl AT®. Makpospruyeckue cBsizu B Mousekylie ATO.
buonorunueckue dpynkuuu AT®. BoccraHoBieHHbIE IEPEHOCYNKHU, WX (QYHKIIUU B
Kietke. [Ipyeue mykneosuompughocgpamour (HT®). CexBenupoBanue JIHK.
Memoovl cenomuKky, MpaHCKpUNMOMUKU, NPOMEOMUKU.

CrtpykTypHasi OuoJIOTHs: OMOXUMHUYECKHE U OMODU3MYECKUE HCCIIEeIOBaAHUS
cocTaBa H MPOCTPAHCTBEHHOM CTPYKTyphl Ouomolnekyild. Mooeruposarue
CmMpyKmypuvl U QYHKYuli OUOMONIEKYN U UX Komniekcos. Komnvromepuwiii ouzatin u
OpeaHudecKuti cunmes OUOMOJEKY U UX HeNPUPOOHBIX AHATO208.

JleMoHCTpaLMu

[Toptpetsr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknuh,
@. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnipeneneHue XMMUYECKUMX DJIEMEHTOB B HEXKUBOU
npupojie», «Pacnpenenenne XuMUUECKUX 2JIEMEHTOB B )KMBOUW TIPUPOIEY.

Tabmuiel 1 cxembl: «lleproguyeckass TabnMila XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJbl BOIbI», «BellecTBa B cOCTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€NKOBOM MoOJeKynbl», «CTpoeHHe MOJIEKYI
yraeBoJoB», «CTpoeHHe MOJIEKyNl JunuaoB», «HyKIeHMHOBbIE KHUCIOTBIY,
«Crpoenue monekyisl ATO».

O6opynoBaHue: XMMHUYECKas OCyna U 000pyJOBaHHeE.

JlabopaTopHas pabdora «OOHapykeHHE OCJIKOB C MOMOIIBI0 KaueCTBEHHBIX
peaKui».

JladbopaTtopHas  pabora  «lcciemoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKINM KIETKH

Tumbl KJIETOK: JyKapuOTHYEeCKas U IMpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BaHUs KJIETKU.



CtpoeHne mpoKapuoTUIeCKO KieTku. KineTouHast cTeHka OakTepuii M apXew.
Oco0OeHHOCTH CTpOEHMsI TeTepOTpPOGHONH M aBTOTPOPHONW NPOKAPUOTHUECKHUX
KJIETOK. MecTO U pojib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTHYECKON KJIETKH.
[InazmMatnyeckass MeMOpana (miasmaiieMma). CTpyKTypa —IJIa3MaTUYECKOM
MeMOpaHbl. TpaHCHOPT BEILIECTB Yepe3 IUIa3MaTUYECKyl0 MEeMOpaHy: MacCHUBHBIM
(muddy3us, odnery€HHas auddysus), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIN TpaHcropT). [lomynponuniaemocth MemOpanbl. Pabora HaTpuii-
KaJIMeBOro Hacoca. DHAOLMTO3: MUHOLKTO3, (haronuTo3. Dk3o1uTo3. Kierounas
cteHka. CTpyKTypa U (yHKIIMHU KIETOYHOW CTEHKH PAaCTEHHIl, FpHOOB.

Huronna3zma. [lurozons. Iutockenet. [IBuxkenue nutoriasmbl. OpraHouabl
kinetku. OpHoMeMOpaHHBIE OPraHOWIbl KJIETKU: HHAOIIa3MaTUYEeCKash CeTh
(BIIC), anmapar ['omabmku, AU30COMBI, UX CTpoeHHe W (QyHKMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KiIEeTKU. CTpOEHHE TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. ['mamkuii  (arpaHyJsIpHBIN)  SHIOMIIA3MATHYECKUMA
petukyinym. CekpetopHas QyHkius ammapata ['onbmku. Moougurkayus 6enkos 6
annapame [onvoocu. Copmuposka benxos 6 annapame [ onvodxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX Ki1eToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMJABl  KJIETKA:  MUTOXOHIPHUH,  IIACTHBIL.
IIpoucxoocoenue mumoxonopuu u niacmud. Cumobuozenes (K.C. Mepeasickosckuil,
JI. Mapeynuc). Ctpoenue u (PyHKIMH MUTOXOHApUN W Tuiactui. llepBuunsbie,
BTOPUYHBIE M  CJIOXHBIE  IUIACTHABI  (POTOCHUHTE3UPYIOUIUX  DYKAPHUOT.
XJI0pOmIacThl, XpOMOILIACTHI, JIEHKOIUIACTHI BBICIIIUX PACTEHUM.

HemeMOpannbie opranounbl kieTku CTpoeHue W (QPYHKIIMM HEMEMOpPaHHBIX
OpraHou0B KJIETKHU. Pu6ocomsl. IIpomesrcymounvie Qunramenmai.
MukpodunameHTsl. AxkmuHosvle Muxpoghuiamenmol. MBIIIEUHBIE  KJIETKH.
Axmunogvie KOMHOHEHMbl HeMbluleyHblx Kiemokx. Muxkporpybouku. KieTouHsii
neHtp. CrTpoeHue U JABUKEHUE KIYTUKOB UM PECHUYEK. MUKpOTpyOOUKH
muToruias3mel.  Llentpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
Mmuxpompybouxamu. Momophvie benxu.

Anpo. OGomouka siapa, XpOMATHH, KapuOIIa3Ma, SAPBIINIKH, UX CTPOCHHUE U
byakuuu. SAnepHbii  OenkoBbIA MaTpuKce. [IpocTpaHCTBEHHOE pacmoioKEeHHE
XpoMocoM B uHTephazHOM sipe. Iyxpomamun u 2emepoxpomamun. benku
XpOMaTHHA — THCTOHBL. Jlumamuxa s0epHou 00010uku 8 mumose. Aoephviil
Mpancnopm.

Kinerounsie BritoueHusi. CpaBHUTENIbHAS XAaPAKTEPUCTHKA KIIETOK 3YKAPUOT
(pacTuTeNnbHOMU, YKUBOTHOM, TPUOHON).

JleMoHCTpaUMK



[Toptpertsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHE SyKapHOTHYECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJeTkw», «CTpoeHHE  pacTUTENbHOM  KIeTkn», «CTpoeHHe
MUTOXOHAPUNY, «A11po», « CTpoeHHE MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKpPONpPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHAIbHBIX KJIETOK.

JlabopaTtopHas paOora «/3yueHue CTpPOEHHS KIETOK Pa3JIMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3ydyeHue cBOWCTB KJIETOYHON MEMOPAHbBD».

JladbopaTopHas pabora «MccnegoBanue Iia3molid3a W JEIJIa3MoJid3a B
PACTUTEIBHBIX KIETKAX.

IIpakTtuyeckas  paGora  «/3ydyeHue  ABMIKEHHS  LUTOILUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. OOMeH BelllecTB U NpeBpallleHNe JHEPTUHU B KJIETKe

AccuMUISAIUSA U JUCCUMIIIALIMS — IBE CTOPOHBI MeTabosau3ma. Tumbsl oOmMeHa
BEILIECTB: aBTOTPO(DHBIMN U reTepoTpodHbIi. YdyacThe KUCIOopoAa B OOMEHHBIX
nporeccax. OHepreTuueckoe oOecneueHue KieTku: mnpespauienne ATO B
oOMeHHBbIX Tmpoueccax. @OepMEHTAaTHUBHBIM XapakTep peakuuil KJIETOYHOTO
Metabonu3ama. DepMeHTh, UX CTPOCHHE, CBOMCTBA W MEXaHM3M JICHCTBUSI.
Kodepmentrl. OTinuunst pepMEHTOB OT HEOPTraHWYECKHX KaTaau3atopoB. benku-
AKTUBATOPbl W OEJIKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peaxiuii OT pa3IMuHbIX (PaKTOPOB.

[lepBUYHBI CHUHTE3 OPraHUYECKHMX BEIIECTB B KieTke. DOTOCUHTES.
AHOKcueenublil U oxcuceHHblll omocunmes y bakmeputi. Ceemocobuparoujue
nueMeHmol U NUSMEHMbl peakyuoHHo2o yenmpa. Poib XJIOpOIIacToOB B MPOLECCE
dotocunTesa. CBeroBas u TemHoBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munsi
gomocunmesa. IIpogyKTUBHOCTh (oTOCHHTE3a. BriusiHME pa3nuyHbIX (aKTOpPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HAUeHHUE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3noobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpYIOIIME OaKTepuu, Kelae300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAaUEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3mbl. Buasl Oposkenus. I[IpomykTel OposkeHHS W X
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENH OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Orarnsl JHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIN ATaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonoruueckoe OKHUCIEHUE, WIH KIETOYHOE AbIXxaHue. Pojib MUTOXOHApPUN B
nporeccax Ouosoruueckoro okucienus. Lukmmueckue peakunu. OKHCIUTENIEHOE
dbochopwpoBanue. uepeus membpanHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cummaszwl. IlpemmyiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpOOHBIM. D(PPEKTUBHOCTL IHEPTETUUECKOT0 OOMEHA.

JdeMoHcTpaunu

[Toprpersr: Jx. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DOTOCHHTE3», «DHEpPreTUYecKuii ooMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

OO0opyoBaHUE: CBETOBOM MHUKPOCKOII, 00OPYJOBaHUE JJIsi NPHUTOTOBJICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnas  paGora  «l3yueHue  KaTaIUTHUYECKOM  aKTUBHOCTU
dbepMeHTOB (Ha IpUMeEpe aMUJIa3bl WIIM KaTajasbl ).

JlabopaTtopnas pabGora «l3ydeHue ¢GepMEHTATUBHOTO PpaCHICIUICHHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTtopuas paGora «CpaBHeHue TpoleccoB  (oTocuHTE3a |
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHeHHE MTPOIIECCOB OPOXKEHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHasi UH(pOpMALUA U peanu3anus e€é B KJIeTKe

Peakiun MatpudHoro cuHte3a. [[puHIMI KOMILIEMEHTAPHOCTH B PEAKIMSIX
MaTpUYHOTO CUHTe3a. Peanu3auus HacneAcTBEHHOW MH(opMmanuu. I eHeTnueckuit
KOI, ero cmoicTBa. TpaHckpunuus — wmarpuudbld cuHTe3 PHK. IIpuHuumer
TPAHCKPUIIIMK: KOMIUIEMEHTAPHOCTh, AHTUIIAPALICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stansl. Yuactue TpancnoptHeix PHK B OnocunTese Genka.
VYcnoBust Ouocunresa Oenka. KoaupoBanue amuHokucior. Ponas pubocom B
OonocuHTe3e Oenka.

Coepemennvle npedcmagnenus o cmpoenuu 2enog. OpraHuzalus TeHoMa y
IPOKApUOT U AYKApUOT. Perynsiius akTUBHOCTM TE€HOB y MNpPOKapuoT. ['umoresa
onepoHa (d. XKako6, XK. Mano). Monexkyraprvie mexaHuzmovl IKCHPECCUU 2€HO8 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul cenog. Perynsins oOMEHHbBIX
IIPOLIECCOB B KJIETKE. KileTOuHbIN romeocTas.

Bupycsl — HekeTouHble (DOPMBI KU3HU U OOJIUTaTHBIE TTapa3uThl. CTpoeHHe
MPOCTBIX M CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbIli YUK
JHK-cooepoicawmux  supycos, PHK-cooepaxcawux eupycos, oOaxmepuopazcos.
Obpamnasa mpaHckpunyus, peeepmasa, uHmezpasa.

Bupychsie 3a0oneBaHusl 4enoBeKa, *KMBOTHBIX, pacteHuid. CIIN]J, COVID-
19, conmanbHbIe U MEIUIIMHCKUE MTPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMPYKMYPHBLIX Ouoo2uyeckux oanuvix. Hanomexnonozuu 6 buonozuu u meouyune.
lIpoepammupyemvie pynkyuu 6eaxos. Cnocobvbl 00cmasKu 1eKapcms.



JleMoHCTpanu

[Toptpetsr: H. K. Konwuos, /. . IBaHOBCKHIA.

Tabmumpl u cxeMbl: «buocunTes Oenkay, «['eHeTnueckuii kom», «BUpych,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3anure MOJEIN BUPYCay.

Tema 8. ZKn3HeHHBIN UK KJIETKHA

Knerounsiit mukn, ero mepuonsl u perymsuus. MaHTepdasza u  mMutos.
Oco0eHHOCTH TMpOoIIecCOB, MpoTekarlmux B uHTepdaze. [loaroroBka KieTku K
nenenuto.  IIpecuHteTmdeckuid  (MMOCTMUTOTUYECKHI),  CHHTECTHUYCCKUM |
MMOCTCUHTETUYECKUH (MPEMUTOTUYECKUI ) EPUOIBI HHTEP(A3HI.

Marpuunsnii cunre3 JAHK — permmukanms. [Ipmanmnsr perumkanum JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAIJIEIBHOCTb.
Mexanusm permmkaunn JIHK. Xpomocomel. Ctpoenne xpomocom. Temnomepsl u
TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJICTKM — KapUOTHUIL. JIUTImoWmaHBIA U
rariouHbll - Habopbel  XpomocoM. ['omosnorumunsle  XpomocoMbl.  I[losoBble
XPOMOCOMEBI.

Henenue xnetkn — wMuto3. CTaauy MHUTO3a M MPOUCXOISAIINE B HHUX
npouecchl. Tunbl MuTo3a. KaprnoknHe3 M HUTOKHHE3. bruonormyeckoe 3HaYeHUe
MHTO3a.

Perynsiunss MuTOTHYECKOro LMKIIA KieTkH. [IporpamMmmupyemas kineTtouHas
rubesnp — arnomnTo3.

Knerounoe sinpo, Xpomocombl, (DyHKIIMOHANIbHAs TEHOMHKA. Mexanuzmol
npoaughepayuu, ouggpepenyuposku, cmapenus u eubenu Kiemox. «l{ugposas
KliemKkay» — OuouHgpopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpanu

Tabmuipel 1 cxembl: «JKU3HEHHBIM LUK KIETKW», «Mwutosd», «CtpoeHue
xpoMocomy, «Perumkanus JTHK.

O6opyoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIETKax
KOpELIKA JIYKa».

JlaGoparopHas padora «3yyenne  XpOMOCOM  Ha  TOTOBBIX
MHKpOIIpEnaparaxy.

JlabopaTopHas pa6ora «HaGironeHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOMpEenaparax)y.

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe paszHooOpaszue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOCHHMSI W JKU3HEIEATEIbHOCTH OJIHOKJIETOYHBIX
opranm3MoB. bakrepumu, apxew, OJHOKJIETOYHbIE TpPHUOBbI, OJHOKIETOYHBIC
BOJIOPOCIIH, IPyTHE TPOTUCTHI. KOJOHMATbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4YacTell MHOTOKJIETOYHOIO OpraHus3Ma. TKaHu, OpraHbl U
cucreMbl opraHoB. Opranu3m Kak eauHoe 1enoe. ['omeocras.

Tkanum pacrennii. Tumpl pacTUTENBHBIX TKaHEH: oOpas3oBaTeIbHA,
MOKPOBHAsI, MPOBOJAIIASA, OCHOBHas, MexaHuyeckas. (OCOOEHHOCTH CTPOCHHS,
(GyHKIUH U pacloyioKeHUs] TKaHEH B opraHax pacTeHUH.

TkaHW KMBOTHBIX M YEJIOBEKA. THIIbI KMBOTHBIX TKAHEH: 3MUTEIUANIbHA,
COCMHUTENbHAS, MbIMIeYHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (YHKIUNA U
PacCIIONOKEHUS TKAHEW B OpraHax KMBOTHBIX M YEJIOBEKA.

Oprassl. BereraTuBHbIE M TE€HEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl H
CHUCTEMBI OPTaHOB KMUBOTHBIX U 4eJIOBeKa. DyHKIIMKM OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3mMoB. Kapkac pactenHuii. CkeneTbl OJAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbli M BHYTpeHHHU ckeneT. CTpoeHHE U
THUIIbI COCTMHEHUS KOCTEH.

JIBmokeHre  opraHm3MoB.  JI[BMKEHHE  OJHOKJIETOYHBIX  OPTraHU3MOB:
amMEOOoUTHOE, JKTYTHUKOBOE, PEeCHUYHOE. [IBM)KEHME MHOTOKIIETOYHBIX PACTEHUM:
TPONU3MBI M HACTUU. JIBM>KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJOBEKA:
MbllieuHas cucteMa. Peduiexc. CkeneTHbIe MBIIIIBI M UX padoTa.

[Iuranue opranu3zmoB. Ilornomenue BOABI, YIJIEKMCIOIO Ta3a |
MHUHEPAIBHBIX BEUIECTB pacTeHusiMU. [IutaHue XWBOTHBIX. BHyTpHmosnoctHoe u
BHYTPHUKJIIETOUHOE TNuuIeBapeHre. lIuTaHue NO3BOHOYHBIX KUBOTHBIX. OTIEIBI
MUIIEBAPUTEIIBHOTO TpakTa. [lumeBapurensHble kene3bl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. J{pixanue pacrenuid. [[pixanue >kuBoTHBIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe nbixaHue. [[pixaTenbHas OBEPXHOCTb.
XKabepnoe u nérounoe npixanue. JlpIxaHue MO3BOHOYHBIX YKHUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlprxaTenpHasi cUCTEMA 4YeNOBEKa. MeXaHW3M BEHTWIALMU JIETKUX y NTUL U
MJlekonurtaronmx. Perymnsius npixanus. J{prxateabHbie 0OBEMBI.

TpaHcnOpT BEWIECTB y OPraHM3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
TpaHcropT BemIECTB Yy JKUBOTHBIX. KpOBEHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHast cuctemMa NO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE COCYJIbI M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOUM CHCTEMBI TTO3BOHOYHBIX >KMBOTHBIX. Pabora
cepla u e€ peryssus.

Beigenenne y opraHu3MoB. Beimenenue y pacrteHuil. Beiaenenue y
#KUBOTHBIX. CokpaTuTeiabHble Bakyonu. Oprasnbl BbieneHUs. OuiabTparus,
CeKpelrsi 1 o0paTHOE BCAChIBAaHME KaK MEXaHU3Mbl pabOThI OPraHOB BBIJACIICHMUS.
CB43b MOJIOCTH TEJIa C KPOBEHOCHOW U BBIJEIUTEIBHON cucTeMaMu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uejioBeka. [louku. CtpoeHne u (QyHKIHOHHPOBAHHE
He(dpona. OO6pa3zoBaHre MOYH y YeJIOBEKA.

3ammra y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil W LUCTHI MPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHBIX pPAacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOW U XUMHAYECKOU 3alIUThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M WX HpPOU3BOJIHBIE.
3amuTa opranu3ma OT Ooine3Heil. MiIMmyHHast cuctema denoBeka. KieTodHslii u
TYMOpaJbHBI HMMYHUTET. BpoXn€HHBII M NpuHOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHaJIbHO-celleKTuBHOr0o uMmmyHurtera (I1. Dpmaux, @. M.
bepuer, C. Tonerasa). BocnanurensHble OTBEThI OpraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CHCTEMHBIX 3a00JICBaHUIA.

Pazgpaxxumocth ¥ perynsiuuss 'y  OpraHu3MoB. Pazapaxumocts y
OIHOKJIETOYHBIX OpraHm3mMoB. Takcucel. Pasgpaxumocts u  perymsuus y
pacreHuii. PocTOBBIE BeleCTBA U UX 3HAUYCHHUE.

HepBHast cucremMa u pediekTopHas peryisdnus y >KMBOTHBIX. HepBHas
cucTeMa M €€ OTHENbl. JBOIIONHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTJENbI TOJIOBHOTO MO3Ta TMO3BOHOYHBIX >KMBOTHBIX. Pediekc wu
peduiekropHas ayra. be3ycinoBHbIe U yCIOBHBIE pE(IIEKCHI.

['ymopanbHast peryisiuss U SHIOKPUHHAS CHUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKeme3pl DSHIOKPHMHHOM CHCTEMBI W HMX TOPMOHBL. JleHicTBUE TOPMOHOB.
B3auMocBsi3b HEpPBHOM U HHAOKPUHHOW cucTeM. [ wunoramamo-runoduszapHas
CUCTEMA.

JleMoHCTpanu

[Toptper: U. II. [TaBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE
Bogopociny, «bakrepumny, «lIpocteitmmey», «Opranbl LBETKOBBIX PacTECHUN»,
«CucrtemMbl OpraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbIx», «TkaHu pacteHui», «KopHeBwie cuctemsl», «CTpoeHHE CTEOIIY,
«CtpoeHne JMCTOBOM TIJIACTUHKM», «TKaHW KUBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IImmeBapurenvHas cucrema», «KpoBeHocHass cucteMa», «/lpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpIl1eyHas CUCTEMA,
«BpaenurenbHas cucremay, «OHIOKPUHHAA cucTeMa», «CTpOEHHE MBIIILBDY,
«AmmyHurer»,  «Kumeunononoctueie», «Cxema  NOUTaHUS  PacCTECHUN,
«KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPHBI»,
«Crpoenue mnnaHapumn», «BHyTpeHHee CTpOEHHE HOXKIAEBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema nsrymkm», «HepBHas — cucrema
npecMmbikaromuxcs»,  «HepBHas — cucrema  nruny», «HepBHas — cucrema
MIIEKOIUTAOIIMNX», «HepBHas cuctema uenoBekay, «Pediexcy.



OO0opynoBaHME: CBETOBOM MMKPOCKOIL, MHKpPOIIpENaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MHKpPOIIpENnapaTbl TKAaHEW, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMH
HACEKOMBIX, HUIJIOKOKHMX, YKUBBIE HK3EMIUIIPhl KOMHATHBIX pacTeHHi, repOapuu
pacTeHHUl pa3HbIX OTHEJNOB, BIAXKHBIC IPENApPAThl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyioBaHHE /JIsl IEMOHCTPALIMU MTOYBEHHOTO U BO3AYIITHOTO MUTAHUSI PACTEHUH,
pacuieryieHus: KpaxMaia u OeNKoB Mo/ eHCTBUEM (EepMEHTOB, 000PYyI0BaHUE ISt
JEMOHCTPAIMU OIBITOB MO M3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHHW3Ma
JbIXATENbHBIX IBUKEHUI, MOJIETN I'OJIOBHOTO MO3ra Pa3jIU4HbIX JKUBOTHBIX.

JlaGoparopHasi padora «/3ydueHue TKaHel pacTeHUN.

JlabopaTopHas pa6ora «/3yueHne TKaHEH KUBOTHBIXY.

JlabopaTopHas padora «/3yueHue opraHoB HBETKOBOI'O PACTEHHSI.

Tema 10. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHSI OpPraHU3MOB: Oecrosioe (BK/IIOYas BETETATUBHOE) U
noysoBoe. Buuapl  Oecniooro  pa3MHOXXEHHs:  [OYKOBAaHUE,  CHOPYJISILIUS,
dbparMeHTanysi, KIOHUPOBAHUE.

[TomoBoe pa3smuoxkeHue. [lomoBele kieTku, wnm ramersl. Menos. Craguu
Meno3a. [loBenenne xpomocoM B Menio3e. KpoccuHrosep. bronornyecknii CMbICI
MeHo3a M II0JIOBOTO Ipolecca. Melo3 M €ro MecTo B JKU3HEHHOM IIHKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3BuTHe. I'ameTorenes y »KUBOTHBIX. [1070BBIE KEIE3bI.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJeTOK. CriepMarorenes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OmionoTBOpeHHE U HAMOpPUOHAJIBHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OILTIOIOTBOPEHHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauButyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTrUs — HayKa
0 Pa3BUTHUH OPTraHU3MOB. Mopghozenez — 00Ha u3 en1aeHblx NPodIemM IMOPUOTIOSUL.
Konyenyus mopgoeenos u mooenu mopghoceneza. Ctaaum >MOpHUOTeHe3a
KUBOTHBIX (HAa mpumepe Jsrymku). JpoOnenuwe. Tunbel  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONMUTAIOIMINX. 3apOJIBIIIEBhIC JTUCTKH
(ractpyssiiust). 3akijiaJika OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BJIMSHUE 4YacTed pa3BUBAIOIIECTOCS 3apojbliia (dMOpUOHAIbHAS HMHIYKITUSA).
3aknanka IUTaHa CTPOEHMSI KMBOTHOIO KAk  pe3yJbTaT HEepapXU4YeCKUX
B3aMIMOJICHCTBUI TEHOB. BrnusHue Ha 5SMOpPHOHATBHOE pa3BUTHE Pa3IMYHBIX
(akTOpPOB OKpY>KAIOLIEH Cpebl.

Poct u pasButue xuBOTHbIX. [locTaomMOpuoHanbHbId nepuon. Ilpsmoe u
HenpsiMmoe pasBuTHe. PaszButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U
[T03BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYECKOE 3HAYEHWE MPSIMOTrO W HENPSIMOro



pa3BUTHSA, UX PACHPOCTPAHEHHE B MpUPOAE. Twmbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KMUBOTHBIX U yenoBeka. CTaauu mocTaMOPHOHATIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4enoBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMEpPTh Kak
OMOJIOTUYECKUE TIPOLIECCHI.

PasmHoxenune u pasButue pactenuid. ['ameroputr u cnopodur. Meiio3 B
KU3HEHHOM THKJIe pacteHmid. (OOpa3oBaHwe CIop B Tpolecce Meio3sa.
l'amerorene3 y pacreHuil. OIUIOOOTBOPEHHE M Pa3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIJIOIOTBOPEHME Yy IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTUE CEMEHH.

MexaHu3Mbl peryisiiui OHTOTEHE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpaunu

[Toptpertsl: C. I'. HaBammn, X. [IIneman.

Tabmuuel u cxembl: «BereratuBHOe pasMHOXeHHE», «Turmbl Oecnoiaoro
pa3sMHOXEHUS», «Pa3sMHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE 3BIJICHBDY,
«Pa3MHOXkeHne TuApbD, «Meios3y», «Xpomocomely», «l'amerorenes», «CTpoeHHE
SUIEKJIETKH W criepMaro3onga», «OCHOBHbIE CTaauu OHTOreHesayn, «lIpsmoe u
HEnmpsiMoe pa3BuUTHE», «Pa3BuTue MaicKoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne mArymkm», «/[BoMHOE OIUIONOTBOPEHUE Yy ILBETKOBBIX PACTCHUIN»,
«CtpoeHne CeMSH OJIHOJOIBHBIX W JBYAOJIBHBIX PACTCHUN», «KU3HEHHBIA LUK
MOpPCKOM  KamycTbD», <«JKW3HEHHbIH LHMKI MXa», <« Ku3HEeHHBII 10050:9)
ManoOpPOTHUKAY, «’KU3HEHHBINA LIUKII COCHBDY.

O6opyoBaHuE: CBETOBOM MHUKPOCKON, MHUKpPOIpPENapaThl SUIEKIETOK U
CIIEpMATO30MIA0B, MOAENb « LUK pa3BUTHSA JIATYLIKWY.

JlabopaTopHas padora «l3yueHue CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpENnaparaxy.

IIpakTtuyeckass padora «BpIgBIEHHE NPU3HAKOB CXOJCTBA 3apOABILIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHE OpraHoB pa3MHOMXEHUS BBICHINX
pacTeHun».

Tema 11. I'eHeTuka — Hayka O HACJI€JACTBEHHOCTHM U W3MEHYMBOCTH
OpPraHu3MoB

Hctopus cTaHOBJIEHHMS M pa3BUTHS TEHETUKH Kak Hayku. Paborer T
Mengens, I'. ne ®@pusa, T. Moprana. Poib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUHU
reaetuku. Padotel H. K. Kombmosa, H. Y. Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 10. A. dunumuenko, H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIE MNPU3HAKUA, JOMUHAHTHBIMN U PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YNCTAsK TUHUS, TUOPHIbI, TEHOTUII, ()EHOTHII.



OcHOBHbIE METONbI ~ TCHETHKU:  THOPUIOJOTUYECKUN,  ITUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHA.

JdeMoHcTpaunu

[Toptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. W.
BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuiel v cxembl: «MeToJ1bl reHeTUKIY, «CXeMbI CKpPEIIUBAHUS.

JlabopaTtopnas  paGora «Jlpozoduna kak OOBEKT TI'E€HETUYECKUX
UCCIIEAOBAaHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuntoe ckpemmuBanue. IlepBeiii  3akoH MeHaens — 3aKoH
eAMHOo00pa3usi TuOpUI0B NepBoro nokosienus. [IpaBuino gomuHupoBaHusi. Bropoii
3aKOH MeHenss — 3aKOH paclICIUICHHs IPpU3HAKoB. lluTosormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelllBaHusl. [ UmoTe3a 4ucTOThI raMeT.

AHanuzupyroniee ckpenBanue. [[poMexyToUHbIN XapaKkTep HACIEeIOBaHUS.
Pacmiennenne npu3HakoB pyU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHienst — 3aK0OH HEe3aBUCUMOTO
HACJIEI0BaHUS MPU3HAKOB. [{utosmornyeckue OCHOBBI JTUTHOPUJTHOTO
CKpEILMBaHMUS.

CuemieHHoe HacienoBaHue mnpuszHakoB. Pab6oter T. Moprana. CuernieHHOe
HACJICIOBAHUE T'€HOB, HApYILICHUE CLEIUICHUS MEXJIy IeHaMu. XPOMOCOMHas
TE€OpUS HACJIECICTBEHHOCTH.

['eneTnka mona. XpoMOCOMHBIM MEXaHU3M ONPEAEIICHUS MOJa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbId M TE€TEpOraMeTHBbIN MoJ. |'eHeTnueckas
CTPYKTYypa IIOJOBBIX XpOMOCOM. HaciienoBanue npru3HakoB, CLUETUIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [neloTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIM aIenu3M. B3aumonaencTBue HeaJUICIBHBIX TI'€HOB.
KomnnemenTtapaocts. Onucras. [lonumepusi.

['eHeTMYECKN KOHTPOJIb PAa3BUTUS PACTCHHM, >KMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJOTHUYECKUX TPOIECCOB, TOBENCHUS M KOTHUTHUBHBIX (DYHKIIHIA.
['eneTnueckne MexaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aMMO/ICHCTBUS «XO3IUH
— TapasuT» U «XO3IMH — MHUKpPOOHMOM». ['eHeThueckue acmheKThl KOHTPOJs U
M3MEHEHUS HACJICJICTBEHHOU HHPOPMAIIH B TTOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCTpauMu

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

Tabmuiel u cxembl: «IlepBbrit U BTOpo 3aKoHBI MeHnens», « TpeTuil 3aKkoH
Menpaens», «AHamM3Upylollee CKpeluBanuey, «HemnomHoe TOMUHUpPOBAHUEY,
«ClerieHHOe  HacJe[OBaHUE NPU3HAKOB Yy Jpo3oduibl»y, «l'eHeTuka TmoJay,



«Kapuotun uenoBeka», «Kapuotunm  gpozoduisl», «Kapuotunm OTHIBD,
«MHOECTBEHHBIN aJuIeIn3M», « B3auMoelicTBUE T€HOB.

O6opynoBaHue: MoJelb [JIs JEeMOHCTpaIllid 3aKOHOB eaMHO00pa3us
rHOpUJIOB TIEPBOTO TIOKOJICHUS M PpaCIICIJICHWsS TMPU3HAKOB, MOJACHb JJIs
JEMOHCTpPAIIMM 3aKOHA HE3aBUCHUMOTO HACJEAOBAHUS NPU3HAKOB, MOJECIb JJIs
JEMOHCTPAIIMU CILEIJIEHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapat: «Jpo3oduay.

IlpakTuyeckas padora «lV3yueHue pe3ynbTaTOB  MOHOTHOPHIHOIO
CKpEIIMBAHUS Y APO30(UIIBD».

IIpakTHyeckas padora  «l3yuenue  pe3ynbTaTOB  JTUTHOPUIHOTO
CKpEIIUBAHUS Y JPO30(DHIIBD.

Tema 13. 3ak0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTuma W cpeAbl npu  GopMupoBaHuM (EHOTHIIA.
N3menunBOCTh mpu3HAKoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE NMPHU3HAKUA. Bumibl
M3MEHYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHA.

MopaudukanmonHas HW3MEHUYMBOCTh. Poiab  cpeasl B (hOpMUPOBAHUU
MOAU(UKAITMOHHON M3MEHYMBOCTH. Hopma peakiuu npusHaka. BapuanmoHHBIHN
psn u BapuanuonHas kpuBas (B. HMoranucen). CpolicTBa MOAM(UKALIMOHHON
W3MEHUYMBOCTH.

I'enoTunuueckass N3MEHYHUBOCTH. CBOMCTBA F'€HOTHUITMUECKOM M3MEHUMBOCTH.
Buipl reHOTUITMYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOuHaTtuBHAss W3MEHUMBOCTh. MeH03 M MOJIOBOM TMpoIecC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYUBOCTHU B CO3IaHUU
TEHETHYECKOT0 Pa3HOOOpa3us B MpejiesiaX OJHOTO BHIA.

MyTtanoHHas W3MEHYMBOCTh. BHIbl MyTalnui: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUMPOBAHHBIE MyTaluuu. SnepHble U
HUTOIUIa3MaTH4YeCKue myTtauuu. ComMaTHYecKue W TOJIOBble MyTanuu. [IpuduHbI
BO3HUKHOBECHMs MyTaluui. MyTareHbl HW WX BJIMSHUE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX PSII0B B
HaciencTBeHHOM u3MeHunBoctH (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HaCJICJICTBEHHOCTb.

Onueenemuka U ONULEHOMUKA, pPOJb ONUSEHEMUYeCKUx Gaxkmopos 6
HACIe008aAHUU U USMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JleMoHCTpaLMu

IToprpertsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmumel u  cxembl: «Buasl u3meHunBocTH», «MoaudukamoHHas
U3MEHUYHBOCTbY, «KomOuHaTuBHaS U3MEHYUBOCTBY, «Merno3y,
«OmnonorBopenuey, «I'eHernueckue 3a001eBaHUS YeTIOBEKa», « Bumbl myTammiiy.



ObopyznoBanue: *KuBble M TepOapHble 3K3EMIULSIphIl KOMHATHBIX PAaCTEHUA,
pucysku (pororpadun) KUBOTHBIX C PA3TUYHBIMUA BUJJAMU U3MEHYMBOCTH.

JlaGoparopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOMU(PUKAIMOHHOW W3MEHUYMBOCTH. IlocTpoeHue BapuallMOHHOTO psAla W
BApPUALIMOHHOW KPHUBO».

IIpakTnueckass padora «Mytamuu y Japo3oduiiel  (Ha  TOTOBBIX
MUKpOIpenaparax ).

Tema 14. I'eneTnka 4yenoBeka

Kapuorun uyenoBeka. MexayHapoaHas MNporpaMMa HCCIEIOBAHHUS T€HOMA
yernoBeKa.  MeTonbl  HM3y4Y€HUsT TEHETMKM  YEJIOBEKa:  I'€HEaJOTMYECKHUi,
OJIM3HEIIOBBIH, IIUTOIr€HETUYECKHUM, MOMYJISIUUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemMeHHOE onpeieNICHUE reHOTHIA:
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMUCJE C IOMOIIBIO
[M[[P-ananu3a. HacnenctBennsie 3a001eBaHus yeiaoBeka. [ eHHbIE U XPOMOCOMHBIE
OoJie3HM uyeJoBeKa. boJe3HM ¢ HACIEACTBEHHOM MpeapacoioKeHHOCTHIO.
3HAYEHUE MEAUIMHCKON T'€HETUKU B MPEAOTBPALICHUU U JICUCHUU T€HETUYECKUX
3a00yieBaHM dYesioBeKa. MenuKo-reHeTHUeCKoe KOHCYJIbTUpoBaHUue. CTBOJIOBbIC
KJIETKU. [IoHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIEKThl MCCIEAOBAHUN B
00J1acTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TMOBBIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
buznuecKkoMy U XMMHYECKOMY 3arpsi3HEHUIO OKpYy»Xaroleh cpenbl. ['eHeTnyeckas
MPEIPACIIONOKEHHOCTD YEJIOBEKA K TATOJIOTHSIM.

JleMoHCTpanu

Tabmuiel u cxembl: «Kapuotumn uenoBeka», «MeToabl U3ydeHUs: TeHETUKU
yenoBekay, «['eHeTnueckue 3a00IeBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBiieHUE U aHAJIU3 POJOCIOBHONY.

Tema 15. Cesiekuusi OpraHusMoB

JlomecTukamuss M cenekuus. 3apOoXkKACHUE CENEKIMM M JIOMECTHUKALWU.
VYuyenne H. UW. BaBunoBa o lleHTpax mnOpouCXOXACHHS W MHOTO00pasus
KYJbTYPHBIX pacTeHuU. Ponp cenekiuy B CO3aHUM COPTOB PACTEHUM U TOPOL
#*uBOTHBIX. CopT, moOpoaa, IWTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacjaeacTBeHHoM wum3MeHuuBoctd H. WM. BaBunoBa, ero 3HaueHue I
CEJICKITMOHHON PabOTHI.

Metoapl cenekuMOHHOM paboThl. VckyccTBeHHBIH OTOOp: MacCOBBIA U
VHJINBUyaJIbHBIN. JTarel KOMOMHAIIMOHHON CCJICKLIUU. HcneiTanue
MpOU3BOAUTENCH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKH
(deHoTHna MOTOMCTBA U OTOOP IO TeHOTHUIY ¢ ToMolkio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIGKIMOHHOW  paboThl.
PagnanvoHHbI 1 XUMUYECKUNA MyTareHe3 KaKk MCTOYHHMK MYTAlUN Y KyJIbTYpPHBIX



dopm opranusmoB. lcmosib30BaHWE TEHOMHOTO PETAKTUPOBAHUS W METOJOB
pexomOuHanTHBIX JJHK 17151 mosydenus ucxoiHoro maTepuana ajis CeleKIuu.

[Tonyuenue MOJINTIOUIOB. BnytpuBunosas ruOpuaAn3aIus.
biuzkoponcTBeHHOE — CKpeniMBaHuMe, WM uMHOpuaAuHr.  HepojacTBeHHOE
CKpelMBaHue, win ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHHas rubpuausanus. [Ipeogonenue Oecrioaus
MEXBHUOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIMN PACTEHUI W )KUBOTHBIX. «3eéHast
DeBONIOYULY.

CoxpaHeHuE M U3YYEHUE TE€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX  poaMyed Il CO3JaHUsA  HOBBIX COPTOB M TUOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXOZAUCMBEHHBIX U NPOMbBICIO8BIX HCUBOMHbBIX
8 Yelax YIYUUleHUs. Cyuecmeyiomux U CoO30anUsi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlix uoel U NePpCHeKmuUHbIX MexHOI02ULL.

JleMoHCTpanMH

[Toptpersr: H. WM. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpsnenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabmuiel U cxembl: «LIeHTpBI TPOUCXOKIACHUS U MHOTOOOpa3uUs KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOW W3MEHYMBOCTHY,
«Metonbl cenekuumy, «Otnanéunas ruopuansanus», «MyTtaresesy.

JlaGoparopHasi padora «l3ydeHue COpTOB KyJbTYPHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METO/IOB CEJICKIIMU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJbI U JOCTHXKCHHS CEJICKIIMHM PACTCHUN WU
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHIIHUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEBHBIN  YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JIaDOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOI'O LIEHTPA)».

Tema 16. BnoTexHoJ10rMsI M CHHTETHYECKAas1 O0MOJIOTUA

OOBEKTHI, HCHOJIb3YEMblE B OMOTEXHOJIOTUH, — KIJIETOYHbIE M TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHUKA. TpanuionHas
OMOTEXHOJIOTUSA:  XJIeOONeUYeHne, TOJyYeHUE KHCIOMOJIOUHBIX  IPOJYKTOB,
BUHOZAENME. Mukpobuonornyeckuii cuHte3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojoruii. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHuie TEXHOJOTUA M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO MU3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1EJBIO TIOJIYYEHUSI OPraHU3MOB U MX KOMITIOHEHTOB,
CoJIepIKalIuX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETUYECKUE MY TH.



Kierounas unxeHepus. MeTonpl KyJIbTyphl KJIETOK M TKaHEHM PAaCTEHHU U
KUBOTHBIX. KpnoOanku. Comarunyeckas ruOpuausalvss H  COMATUYECKHM
sMOpuoreHe3. lcronb30BaHue TalUIOWAOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumen. Hlcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PexkoHCTpyKums
AWLEKIETOK U KJIOHUPOBAHMWE >KMBOTHBIX. METOJ TpaHCIUIAHTALlUU SAI€p KIIETOK.
Texnonocuu  0300poséneHus,  KyJIbMuGUPOBaHUsl u MUKPOKIIOHATbHO20
DPASMHONCEHUS CENbCKOXOZAUCTNEEHHBIX KYAbIMYP.

XpoMOCOMHasi W TE€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HA MU
koHcTpyupoBanue pekomonHaHTHbIX JHK. Cozodanue mpanceennvix opeanuzmos.
JIOCTM>KEHUsT M TEPCIEKTUBBI  XPOMOCOMHOM WM T'€HHOM  MHYKEHEPUHU.
DKOJIOTUYECKUE U ITHYECKHE MTPOOJIEMBI TEHHOW MHKEHEPHH.

Menunackue ouorexHonoruu. I[loctrenomuas mudposas Mmeaununa. [11P-
JMAarHOCTUKA. MeTaboJIOMHBIN aHaiu3, TEHOLEHTPUUECKUH aHallu3 MpoTeoMa
YeJI0BEeKa Uil OLIEHKH COCTOSIHHsS €ro 3740poBbs. [Crosib30BaHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanus paka. J3D-OmommxkeHepusi 1 pa3paOOTKH
(yHIaMEHTaJbHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEH COYETaHUEM TEXHOJIOIMHA TpEXMEPHOro OMONpUHTHHIra U ckadosauHra
JUISL pELICHMS 3aa49 IEPCOHATU3UPOBAHHON MEAULIVHBI.

Co3ngaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecrneyeHus: KOMOMHUPOBAHHOM
3amuThl OoT Bo30ynuteneit OPBU, ycTaHOBieHHME MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonnpoBanus PHK-copepxamux BupycoB, BBI3BIBAIOIIUX OCO00 OMAacHbIE
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpaLMu

TaOmuupl u cxemsl: «/crnoib30BaHue MUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
IIPOU3BOJACTBE», «KieTouHast nHXKeHepUs», «I €HHass HHKEHEPUS.

JlabopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «lloyyeHne MONOYHOKUCIBIX IPOIYKTOBY.

IKeKypeusi «bHOTEXHOJNIOTMS — BaKHEHIIAs IPOM3BOAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TTPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apoxknaenue um pa3sBuTHE 3BOJIONMOHHBIX NPEACTABJICHUH B
Omosiornu

OomtononHas teopust Y. JlapBuna. I[lpeanochbliku BO3HUKHOBEHHS
napuHu3Ma. JKu3Hb 1 Hay4dHas aestenbHocTh Y. [lapBuHa.

JIBroKy1me cuiibl 3BorolMH BUAOB 10 Y. JlapBHHY (BbICOKasi ”HTEHCUBHOCTb
pa3MHOXKEHHUS OpraHM3MOB, HACJEICTBEHHas WM3MEHYMBOCThb, Oopblda 3a
CYLIECTBOBAHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).



Odopmnenne cuaTeTHYecKOr Teopun HBomoruu (CTD). HeittpansHas
Teopuss dBodtouuu. CoBpeMeHHas H3BOJIOLMOHHAS  OuoJorvsa. 3HA4YEeHHE
ABOJIIOIIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JleMoHCTpaUMH

[Toptpetsr: Apucrorens, K. JIunnen, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. Yerepukos, U. U. lImansraysen, k. Xonnenn, /. K.
benses.

Tabmuupr u cxembl: «Cucrema >kxuBo mnpupoabl (o K. Jlunuerw)y,
«Jlectnua xuBbIX cymiecTB (o Jlamapky)», «MexaHuzMm QopMUPOBaHHUS
MpuUCNocoONieHnd y pacTeHuil W KUBOTHBIX (mo Jlamapky)», «Kapta-cxema
Mmapupyta mytemectsus Y. Jlapsuna», «Haxonku Y. apsuna», «®opmbl 00psObI
3a cymiectBoBanue», «llopoasl romy6Geit», «MHoroobpasue KyJabTypHBIX (opm
KarycTbl», «[lopoapl JOMalTHUX >KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOILICHMSI JBMXXYIIUX CHJI DSBOJIOLIUN,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUN.

Tema 2. MuUKpO3BOIIOIUSA U €€ pe3yabTaThl

[Tonmynsiiust KaK 3JIEMEHTapHAasl €IWHUIA SBOTIOLNH. COBPEMEHHBIE METO/IbI
OIICHKM TE€HETUYECKOr0 pa3zHooOpa3usi W CTPYKTypbl mnomnyisiuuid. M3meHeHue
reHopoHa TOMYJISIUU KaK dJEMEHTAPHOE HSBOJIOLNMOHHOE SIBJICHUE. 3aKOH
reHetudyeckoro paBHosecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPHI (JIBIKYIIME CHIIBI) HBOJIONUH. MyTallmOHHBINA
npouecc. KomOuHatuBHass uW3MeHYMBOCTb. Jlpeild TeHOB —  ciydaiiHble
HEHAINpABJICHHbIE M3MEHEHMSI 4acToT ayjieledl B  momyisuusax. O¢dexT
ocHOBaTenss. JIpgexm 6Gymovirounozo copaviwka. CHUdCEHUe 2eHemuiecKo2o
pasnoobpasus: npuyunvl u cieocmeus. Ilpossnenue s¢gpghexma Opetigha eenos 6
bonvuwiux u  manvix — nonyuayusx.  Murparuu.  M3onMmus mOMyJISIvi:
reorpaduueckas (mpocTpaHCTBEHHAs), OuoIornyeckas (penpoayKTUBHAS).

EctectBenHblii 0oTOOp — Hampapisionmil  (aktop dBoMOIUU. DOPMBI
€CTECTBEHHOro  0TOOpa:  ABWXKYLIMH, CTaOWJIM3HPYIOUIMI,  pa3pbIBAIOIIUNA
(nu3pynTuBHbIi). TlomoBoit oTOOp. BO3HMKHOBEHHE M 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco6eHHOCTh ~ OPTaHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOIUU.

Bo3HukHOBeHHE  mpucnocoOiieHnd y — opranu3MoB.  Apomopdo3bl U
uanoanantauu. Ilpumepsl npucnocoOaeHuil y opraHu3MoB: MOpQOJIOTrHYECKHE,
¢usnonoruueckue, - OMOXMMHUYECKHE,  moBelneH4Yeckue.  OTHOCHUTENBHOCTH

MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxpurepum u CTpyKTypa. BumgooOpasoBaHme Kak pe3ysibTar
MUKpOdBOJIIOIMK. M3omsamus — kimrodeBoir Qaktop BumoobOpazoBanus. [lytu u
CIOCOOBI BUJ1000pa30BaHUs: aJUIONIaTPUYECKOE (reorpaduyeckoe),



CUMIATPUYECKOE (3K0JIOTYECKOE), «MTHOBEHHOEY (monurIonAN3aLus,
rudpuaun3anus). JaMTenbHOCTh 3BOIIOLMOHHBIX TPOLIECCOB.

Mexanu3mMbl GopMUPOBaHHS OMOJIOTMYECKOT0 pa3HO00pa3us.

Ponb  sBONIONMOHHONW OWOJOTMM B pa3pabOTKEe HAy4YHBIX METOJ/IOB
coxpaHeHusl Oropa3zHooOpasrsa. MUKpPOIBOIIOMS U KOIBOJIIOIUS MAPA3UTOB U MX
X0351€B. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K AaHTHUOMOTHKAM M CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpaLMH

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

Tabmuupl U cxembl: «MyTauMoHHasT W3MEHYUBOCTHY, «llomynsiuonHas
CTpyKTypa Buaa», «Cxema nposBiieHUs 3akoHa Xapan—BaitHOepra», «lBrxyiue
CWJIBI HBOJIIOIHUMY, «IKOJOTHYECKass W3OS OIS CeBaHCKON (openny,
«l'eorpaduyeckass M30JSLMST  JUCTBEHHUIBI CHOUMPCKOW M JIMCTBEHHHULIBI
naypckoi», «llomyssiroHHbIE BOJHBI YHCIEHHOCTH XHUIIHUKOB U KepTBY», «Cxema
JEUCTBUA €CTECTBEHHOro otbopay, «®Popmbl OOpbOBI 3a CYyIIECTBOBaHHEY,
«MHnycTpraneHeiil Menann3m», «KuBbple nckonaemsie», «[IOKpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX),
«Dusnonornyeckue ananrauum», «llpucrnocoOIeHHOCTh OpPraHu3sMoB U €€
OTHOCHUTENIBHOCTE», «Kpurtepun Bunma», «Bunbl-gBonHukn», «CTpyKTypa BUAA B
npupoae», «Crnocodbl BuaooOpa3oBaHus», «leorpaduueckoe BHUI000pa3OBaHHUE
TpE€X BUAOB JIAHABIIIEH», «DKOJOTMUYECKOe BUA000pa30BaHHE BHUJIOB CUHUID,
«ITomumuonas! pactenunit», «KamyctHo-peaednsiii TuOpumy.

O6opynoBaHue: repOapuu pacTeHHM, KOJJICKIIMM HACEKOMBIX, Uydesia MTHIl U
3Bepell ¢ TpUMepaMu PA3IMYHBIX TPHUCIIOCOOJCHUM, uydena NTHI[ U 3Bepei
pa3HbIX BUAOB, Tepbapuu pacTeHuil ONM3KUX BHJIOB, O0OpPa30BABIIUXCS
Pa3JIMYHBIMU CIIOCOOAMMU.

JlabopaTopHass padora «BbIsBICHHE H3MEHUMBOCTH Yy 0OCOO€H OIHOTO
BUJIA.

JlabopaTtopnas padora «llpucnocobieHusi OpraHu3MoB 151 170,
OTHOCHUTEJIbHAS LIETIECO00PA3HOCTH.

JladbopaTtopnas pabGora «CpaBHeHHME BHUIOB TI0 MOP(DOJIOTUUYECKOMY
KPUTEPUION.

Tema 3. MakposBoJiiounsi 4 €€ pe3yJjbTaThl

Metonpl  u3ydyeHHs ~ Makpol’Bodrouuu. llanmeoHToslorMueckne  MeTOAbI
uzydenust oHBomouuu. Ilepexognbie  ¢GopMbl U QUIOTEHETUYECKUE — PSIbI
OpPraHU3MOB.

buoreorpadguueckue meroabl u3yudeHus sBomonuu. CpaBHeHHE (IOpH U
dbayHpl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emun. Bujbl-
SHAEMUKHU U PEITUKTHI.



OMOpHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHUECKUe METOAbl U3YUYCHHS
ABOIOUMH. ['eHeTnyeckre MeXaHU3Mbl SBOJIOLMM OHTOI€HE3a W TOSBJICHUS
ABOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
Pynumentapuple  opranbl W aTaBU3Mbl.  MOJIEKYJISIpHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTU4YEeCKHE METOAbl  HM3y4YCHHS IBOJIFOLUH.
['omonoruunbie TeHbl. COBpeMEHHBIE METOJbI TMOCTPOCHUS (PHIOTEHETHUECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTalli1 U 3BOJIIOLUS FEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBWiIa) ABONIONUH. [Ipunyun cmenvt yHKyull.
HeoOpaTtumocts 3BostonMu. ANanTuBHAs paguanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOIUH.

JleMoHCTpaLMH

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. [ 'ekkelsb.

TaOmuupl 1 cxembl: «DUIOTEHETUUYECKUIM Psil JIOWAANn», «ApPXEONTEPUKCY,
«3Bepo3yOnIe SAIIEPBD», «Crerouedansl»,  «Punnodpurey»,  «CemeHHBIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3emin», «Jlpeild) KOHTHHEHTOBY,
«PemuxTby, «HauanpHbple cTaguu 3MOPUOHAIBHOTO PAa3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», <« 'OMOJIOTMYHBIE W AaHAJIOTMYHbIE  Opra"el», «PyaumeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HaOOpbl 4YeJlOBEKa M IuMMIaH3e», «[aBHbIe
HarpaBJIeHUs SBOJIIOLUNY, «OOIIMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIIMM, TepOapuu, MYJSKH HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHe KU3HU HA 3emuie

HayuHble THUNOTE3bl NPOUCXOXKIACHUS >KU3HM Ha 3emue. AOUOreHes H
naHcnepmus. [JJoHay4dHbIe NPEICTABICHUS O 3apOXKICHUH KU3HU (KPEAMOHH3M).
I'unore3a NOCTOSSHHOIO CaMO3apOKIAEHUS KU3HHU U €€ OIpoBepKeHue onbitamu .
Penu, JI. Cnanmnannanu, JI. [Tactepa. [IpoucxoxaeHue ®u3HU U aCTPOOMOJIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKOU 3BOJIIOLUH. [InanerapHas
(reonornyeckasi) SBOJIOMUSA. XHUMHYECKas OJBOJIONUA. AOHOTCHHBIH CHHTE3
OpraHuyeckux BeniecTB W3 Heoprannyeckux. Ombir C. Mumepa u I'. FOpu.
OOpazoBanue mnonumMepoB u3 MoHomepoB. Koamepparnas rumoresa A. M.
Onapuna, runoresa nepBuyHoro OynboHa J>k. XomnaeiiHa, TeHeTHYecKas TMIoTe3a
I'. Mé&mnepa. PuGosumbl (T. Yek) u rumoreza «vmupa PHK» VY. T'mnGepra.
dopmupoBaHre MEMOpPaH U BOSHUKHOBEHHE POTOKJIETKH.

Hctopusa 3emumn um MeToApl €€ wu3ydeHHs. VICKolaeMble OpraHHYecKHe
octatku. ['eoxpoHonoruss u e€ wMeroAsl. OTHOcHUTENbHAsE W a0COJIOTHAA
reoxpoHosiorus. ['eoxpoHonornyueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXU.



Hauanbnabie 3Tanel opraHndeckod sBomoonuu. [losBneHne u 3BOIIONUSA
NEPBBIX KJIETOK. DBOJIOUUS MeTaboiu3Ma. BO3HUKHOBEHHE MEPBBIX YKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIJIEHKM KaK aHAJIOT MEpPBbIX HAa 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapuOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE
BUpycOB. IIpoucxo/eHrne MHOTOKJIETOYHBIX OpPraHuM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl SBOJIONMU BhICIIUX pacTeHuil. OCHOBHBIE apoMOP(}O3bI
pacreHnii. Bpixox pacrenmii Ha cymy. [losBiaeHue CHnopoBBIX pacTeHUN U
3aBoeBaHHe uMH cymd. CeMmeHHble pacTeHusa. [IponcXoxkAeHUE LBETKOBBIX
pacTEHHU.

OcCHOBHBIE 3Tallbl HBOJIIONHUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. BeHjckas ¢dayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tumnoB. [lepBble XOpa0BbI€ KUBOTHBIE. JKM3Hb B BOJIE. DBOJIIOIMS MO3BOHOYHBIX.
[Tpoucxoxnenue ampuouit u pentunuid. [IpoucxoxxaeHre MICKONMUTAIOMUX |
ntull. [lpunnun kmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMH U
MIO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3eMje IO 3paM M NEpPUOJaM: apxeil, mpoTepo30M,
najgeo3or, Me3030i, KailHo30i. OOmas xapakTepucTUKa KiuMmara 17§
reOJIOTMYECKUX IpoueccoB. llosBieHne W pacuBeT XapakTepHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: €ro ycJIOBUS U BIMSHUE Ha Ta30BbIA COCTaB aTMOC(HEPHI.

MaccoBble BbIMUpPaHUSI — DKOJIOTHYECKHE KPU3HCHI mpouuioro. [IpuuuHel u
CIEACTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM SKOJOTHMYECKUH KPHU3HC, €ro
ocobeHnHoctu. [Ipobnema coxpanenus: OuopazHo0Opas3us Ha 3eMIie.

CoBpemeHHasi cucTeMa OpraHu4eckoro Mupa. lIpuHuumbl Kinaccuuranuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITacrep, . 1. Meunukos, A. .
Omnapun, JIx. Xongeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmump! u cxembl: «Cxema onbita . Penny, «Cxema omnbita JI. Tlactepa mo
U3YUYEHUIO CaMO3apoXKAeHUsl Ku3Hu», «Cxema ombita C. Mwuimepa, I'. Opu»,
«JTanbl  HEOPraHMYECKON  HBONIONUNY»,  «I'€0XpOHOJNOrMYecKas — IIKajay,
«HauanpHble 3Tanbl OpraHUYEecKoi 3BoOJOLUNY», «Cxema oOpa3oBaHUsl 3YKapUOT
nyTéM cumOuorenezay, «Cucrema XuBOW mNpupoasy, «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacteHuit», «PuHnobUTHY, «OTHOKIETOUYHBIE BOJOPOCIN,
«MHOroknerounble  Bomopocian», «Mxwmw», «llanopotHukn», «l'omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS >KUBOTHOTO
Mupa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreiimme», «KHIIEYHONONTOCTHBIEY,
«IInockue 4EpBUY, «HnenucroHoruey, «PpIOBY, «3€MHOBOJTHBIEY,



«IIpecmbikaronmeca», «lItuupy, «Miekonuraromme», «Pa3Buthe Ku3HU B
apXeucKou spe», «Pa3BuTHhe )XU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
MAJICO30MCKOU 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE KU3HU B
KaHO30MCKOM 3pe», « COBpEMEHHAsI CHCTEMA OPTaHUYECKOTO MUPAY.

O6opymoBanue: repbapuu pACTCHWM PA3IMYHBIX OTICNIOB, KOJUIICKIIUU
HACEKOMBIX, BJIAXKHBIE MPENAPATHI )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMU
UTJIOKOKUX, CKEJEThl I[MO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUL U 3BEPEW,
KOJUICKIIMA OKAMEHEJIOCTEN, TMOJIE3HBIX HWCKOMAEMbIX, MYJSDKH OpPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas  ga0opatopHasi  padora  «MogenupoBaHHE — OMBITOB
Mutepa—tOpu 1o n3ydeHuto abMOTEeHHOTO CHHTE3a OPTaHUYECKUX COSAMHCHUN B
MIEPBUYHON aTMochepey.

JlaGoparopHass pabora «l3ydeHMEe M ONMCAHHE HCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «/3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHUUN
Pa3HBIX OTIICIIOBY.

IIpakTuueckas padora «/3ydeHne 0cOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. Ilpoucxoxaenne 4eaoBeka — AaHTPONOTreHe3

Paznenbl 1 3agaun aHTpONoIOruA. METO/1bl aHTPOIIOJIOTHH.

CraHOBIEHHE TPENCTABICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenmmruosHbie
BO33peHus. COBpEeMEHHbIE HAYUYHbIE TEOPHHU.

CX0ACTBO Y€JIOBEKA C )KUBOTHBIMU. CUCTEMAaTUUYECKOE TOJIOKEHUE YEJIOBEKA.
CBumeTenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTHYECKHUE, (bH3H0JIOr0-OMOXUMHUYECKHUE,
noBeaeH4Yeckre. OTINUns 4eIOBEeKa OT KUBOTHBIX. [IpAMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrxyime cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOTHYECKHE, COL[UANIbHbIE.
CooTHorieHre OMOJIOTMYECKHUX U COIMATIBbHBIX ()aKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaauM aHTpomoreHe3a. PaHHME uenoBEeKOOOpa3Hble 00€3bSHbI
(IPOKOHCYJIBI) ¥ PAHHHUE TIOHTHJIBI — OOIIHE MPEIKU YeJI0BEKOOOPA3HBIX 00E3bsIH U
Mo1eid. ABCTPAIONUTEKH — JBYHOTHE MPEJKHU Jitoaei. YeloBek yMelbli, MmepBbie
U3TOTOBJICHUS OpYIAUU TpyzAa. UemoBeK NpsMOXOAALIMNA U IEPBbIM BBIXOJ JIKOJAEH
3a mnpenenbl  Adpuku. UYenoBek redaennOeprckuii —  oOmUNA  MPEIOK
HEAHAEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pa3yMHOro. YeyoBek HeaHIAepTaIbCKUU
KaK BHUJ JIOJIEW XOJOJHOrO Kiumara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKMW  YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a TmpeaenamMu Adpuku.
[Taneorenernka v nMaJeOreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4YesioBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJSALUSAX
yenoBeka. MyTalmoHHbIN npouecc U nosuMopdusm. llomynsuoHHbBIE BOJHBI,
apei¢ reHoB, Murpauus U «3PQPEKT OCHOBATENs» B MOIMYJSALUSAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacbl. Ilonarne o pace. bonpmme pacel: eBponeougHas
(eBpasumiickasi),  aBCTpalio-HerpoujaHasi  (dPKBaTOpUAJIbHASI),  MOHIOJIOU]IHAS
(a3marcko-amepukaHckas). Bpemss u myTu pacceneHuss 4elnoBeKa IO IUIAHETE.
EauncTBo  yenoBeueckux  pac. HayuyHas  HECOCTOSTENBHOCTH — pacu3Mma.
[IpucrocoONeHHOCTh YEeJIOBEKa K pPa3sHbIM YCJIOBHUSAM OKPY)KAIOIIEH Cpebl.
Bnusaue reorpaduyeckoir cpeasl M apedipa TeHOB Ha MOPQOJOTHIO H
(pU3M0IOTHIO YeTIOBEKA.

MexaucuuiinHapable  MeToJbl B (usuyeckoi  (OMOJIOTMUYECKON)
AHTPONOJIOTUH.  DBOJIIOLMOHHAS ~ AHTPOIOJIOTHST M MHaJ€0aHTPOIOJIOTUS
YEJIOBEYECKUX NOMYJISAUUi. bHoconMaNbHBIE UCCIIEIOBAaHUS IMPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOMIOIUU OHOJIOTMYECKOTO U COI[MAIIBHOTO B YEJIOBEKE.

JleMoHCTpanMu

[Toprpetsr: Y. Jdapsun, JI. Jluku, 4. S. Porunckuii, M. M. I'epacumos.

TaOnuupl U cxeMbl: «MeTo/bl aHTPONOIOTUNY», «['0JJIOBHOI MO3I YesoBeKay,
«YenoBexkooOpazHbie 00€3bsiHb), «CKeleT 4YeloBeKa MU CKeJeT UIMMIIaH3e»,
«PyIuMEHTBI U aTaBU3MBD», «JIBHXKYIIME CUJIbI aHTPONOTE€HE3a», « DBOJIOLIMOHHOE
IpPEBO  4ENOBEKa», «ABcCTpamonuTexk», «YemoBek  ymenblin», «Yenosek
OPSIMOXOAAIIUIY, «/leHncoBckuii yenosek» «Heannepransup», «KpoMaHbOHLBD,
«IIpenkn yenoBeka», «ITanbl IBOJIIOLUHN YETIOBEKa», «Packl yenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTeH, MpeIMETOB  MaTepuaibHOU
KyJIbTYpbl ~TpPEIKOB 4YelOBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(DOJIOTHUYECKUMH W OMOJICHCKUMH  CIO)K€TaMU  TPOHMCXOXKIEHUSI 4YeJIOBEKa,
(doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb
yeperna 4YejJoBeKa M 4Yeperna UIMMIAaH3€, MOJEIb KHCTH 4YeJIOBEKa W KHUCTH
HIMMIIaH3€, MOJEIIM TOpCa NPEIKOB YEIOBEKA.

JlabopaTtopHass padora «M3yueHne OCOOCHHOCTEH CTPOEHHUSI CKeJieTa
YEJIOBEKA, CBSI3aHHBIX C IMPSIMOXOKIECHUEM.

IIpakTHyeckas padora «/3yyeHue S3KOJOTMYECKUX AIalTAlMI YEJIOBEKaY.

Tema 6. Dxonormss — Hayka 0 B3aHMMOOTHOUIIEHHUSIX OPraHU3MOB H
HAJOPraHU3MEeHHBIX CHCTEM C OKPYKAKOLIEeH Cpeaou

3apoxkzieHue U pa3Butue skosiorud B Tpynax A. ['ymOonbara, K. @. Pyinbe,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3agaun
9K0J0TUH. CBA3b SKOJIOTUU C APYTUMH HAYKAMH.



Metoast skonoruu. IloneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B 3KOJOTHU:
npupoaHble W JabopaTopHble. MojaenupoBaHue B OSKOJOTHMH. MOHUTOPUHT
OKPY>KaroIel Cpeibl: JOKaIbHBIN, perHOHAIBHBIM U TI100aTbHBIN.

3HaYeHUE  DKOJIOTMYECKMX 3HAHUM Il  4YeJoBeKa. DKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBs3€U 4YenoBeuecTBa ¢ npuponor. dopmupoBaHue
AKOJIOTUYECKOU KYJIBTYPbI U SKOJIOTUYECKON TPAMOTHOCTH HACEJICHMUS.

JdeMoHcTpaunu

[Toptpetsr: A. I'ymbGonbar, K. ®@. Pynse, H. A. CeeprioB, D. ['ekkenn, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxembl: «Pasnensl skosorumy», «Metoabl skojorum», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEH CPEIBD».

JlabopaTopHas pabora «3yuenne METOJI0B JKOJIOTHYECKUX
HUCCJIEIOBAHUI.

Tema /. Opranusmsl U cpea OOUTaHUS

Okonoruyeckue (akTopbl U 3aKOHOMEPHOCTH UX AencTBus. Knaccuduxarms
HKOJIOTUYECKUX (DaKTOPOB: aOMOTHYECKHE, OUOTHUECKUE, aHTpoIoreHHble. Oo1ue
3aKOHOMEPHOCTU AEHCTBUS 3KoNornueckux ¢pakropos. [IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abunornueckue Qaxtopsl. CBeT Kak »3Kojorudeckuil ¢axrtop. JlelicTBue
Pa3HBIX YYacCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTWYECKHE TPYIIIbHI
pacTeHHI M >KUBOTHBIX IO OTHOWIEHUIO K cBeTy. CHrHambHas poJib CBETA.
@oTONEPUOAN3M.

Temneparypa kak dkojormdeckuit Qaxrtop. [elicTBue TtemmepaTypbl Ha
opraHu3Mmbl. [IOMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocts kak sxonornyeckuii Qakrop. Ilpucnocobnienus pacteHuil K
MOJAJIEP)KAHUIO BOJHOro Oananca. Knaccudukanus pacTeHHid MO OTHOUIEHUIO K
Bojie. [IprucnocoOsenus KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEeXUMa.

Cpenbl oOWTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYLIHAs, MOYBEHHa,
rJIyOMHHAsT ~ TOJINOYBEHHAs,  BHYTpHOpPraHu3MeHHas.  DU3NKO-XUMHYECKHE
0COOEHHOCTH cpen obuTaHus opranu3moB. IlpucnocoOiieHusi OpraHu3MOB K
YKU3HU B PA3HBIX Cpeaax.

buonornueckue putMbl. BHemHune u BHyTpeHHHE pUTMBL. CyTOUYHBIE H
roguyHble putMbl. [IpuCnOCOOJIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUM KU3HU.

Kuznennole ¢opmbl opranuzMoB. [lonsitue o0 Ku3HEHHON (dopme.
XKuznennsie (HOpMBI pacTEHUN: AEPEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHWE TpaBbl. JKuW3HEHHBIC (OPMBI IKUBOTHBIX: THIPOOHUOHTHI,
reoOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HHU.

buotnueckue (bakTophI. Buaer OHOTHUYECKUX B3aUMOJICHCTBUH:
KOHKYPEHITUS, XUIITHNIECTBO, CUMOM03 U ero (Gopmel. [lapazutusm, xoormeparus,
MYTyalau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjeOHU4YecTBO). Hetpoduueckue
B3aMMOJICHCTBUS  (TomMueckue,  ¢opuyeckue, (adpuueckue).  3HaYCHHUE
OMOTHYECKUX B3aWMOJCUCTBUM ISl CYIIICCTBOBAaHHS OPTaHW3MOB B Cpele
obOutanus. [IpyHIMI KOHKYPEHTHOTO UCKITFOYECHHUS.

JdeMoHcTpaunu

Tabmuubr u cxembl: «Okonoruueckue  (akTops», «CBETOBOHM  CIIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KMBOTHBIX MO OTHOUIEHUIO K CBETY», «TeninoKpOBHbIE
AKUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIC», «DU3HOJOTHUUECKUE aalTalNU
KUBOTHBIX», «Cpelnbl 0OWTaHUS OpraHu3MoB», «buosornueckue pUTMBIY,
«Kusnennsle  ¢GopMbl  pacTeHuit», <«KuzHeHHble (OPMBI  KUBOTHBIXY,
«JKocucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUs, «XunHudecTBo», «llapasutuzmy», «KonkypeHuus», «CuMOnos3y,
«KoMMeHcanszmy.

O6opynoBanue: repbdapuyd pacTeHUW M >KUBOTHBIX, TMPUCIOCOOJIEHHBIX K
BIIMSHUIO PA3JIMYHBIX HKOJOTMYECKHX (PAKTOpOB, TepOApUU CBETOIOOUBBIX,
TEHENIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOMBBIC U
TEHEBBIHOCIUBBIE KOMHATHBIE PACTeHUs, TepOapuu M KOJUICKIIUU TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHM, yydenia MTUIl U 3BepeH, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpogutam, kcepoduram, Me3opuTam, KOMHATHbBIE
pacTeHus JaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax,
repObapud M KOJUIGKIIMM PACTEHUW U IKUBOTHBIX, OOJAJAIOMIUX YepTaMHU
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW >KU3HH, TrepObapuu u
KOJUIGKIIMM DPACTEHUNA M JKUBOTHBIX PA3NIMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYaCTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopHass pabGora «BpisiBIeHHE TPUCTOCOOJIECHUN OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabopaTtopHas pabora «BrbisiBIeHHE NPUCTOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO TEMITEPATYPhD».

JlabopaTtopHass pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS».

Tema 8. DkoJ10rusi BUA0B M NMOMYJIsSI U

DKOJIOTUYECKUE XapaKTEPUCTUKH MO YJISILIUH. [omynsiust KaK
Oounonorudeckas cucreMa. Poib HEOTHOPOAHOCTH Cpeibl, GU3NMUECKUX 0aphepoB U
ocoOeHHOCcTel OMoJIoTMH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysainuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUA: YHUCICHHOCTb, ILJIOTHOCTD,



BO3pPacCTHasT M TIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.

DKoJIOrH4ecKass CTpyKTypa nomyiasuuu. OLeHKa YHCIEHHOCTH MOIMYJSLHUU.
JlnvHamuka momyisnuu U €€ peryssanus. bUOTHYEeCKMH NOTEHUHAT MOMYJISIIUH.
MopennpoBanre TMHAMHUKU NOnyJianuu. KpuBeie pocTa YMCIEHHOCTH MOIMYISLUU.
KpuBbie BbDkuBaHusA. Perynsius 4YHCIEHHOCTH NOMYJSAIUA: poiib (PaKTOpOB,
3aBHCAIIUX M HE 3aBUCSINNX OT IUIOTHOCTH. DKOJOTHUYSCKUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsatue 00 skojormueckoil Hume Bupa. MecrooOutanue. MHoroMmepHas
MoJelb dKoJiorndeckor Humm Jx.M. XarunHcoHa. PasMepsl 3KOJIOrMYeCKOU
Hui. [loreHunanbHas u peain30BaHHas HUILIU.

Bun kak cucrema nomynsuuMid. Apeansl BUAOB. Buabl M uX JKM3HEHHBIE
CTpaTEruu. JKOJOTUYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUIPALMK JKUBOTHBIX. bHOJIOrMyeckue
WHBA3UU YYKEPOIHBIX BUJIOB.

JleMoHCTpauMu

[Toptper: Jx. M. XaTuynHCOH.

Tabmuibl W CXeMbl: «JKOJIOTHUECKUE  XAPAKTCPUCTUKU  TOMYJISAIIHI,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyisiuun», «Bo3pacTHele  mHpaMubl
nonyauuny, «CKOPOCTh  3aCEleHUS MOBEPXHOCTHM  3€MJIM  pa3IMYHBIMU
opranuzmMamMm», «Moaenb sxkonorndueckord Hummu Jx. M. XatauHcoHay.

O6opynoBanue: repbapun pacTeHHM, KOJUICKIINH KUBOTHBIX.

JlabopaTtopnas  padora  «lIpucnocobnmeHuss cemMsiH  pacTeHUUd K
PaCCEIICHUIOY.

Tema 9. DkoJiorust coo01IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MexIy
OpraHu3MaMi B OMOIIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTb, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckme menu U ceTH. AOHOTHUYCCKHE OJIOKH
skocucTeM. [1ouBBI U Wbl B 3KOcUCTEMaxX. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU
B KOCUCTEME.

OcHOBHbIE NOKa3aTenu 3KOocUCTeMBbl.  buomacca  m  mpoaykuws.
DKOJIOTHYECKHE MUPAMUJIBI YUCEN, ONOMACCHI U DHEPTHUHU.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBiennple 3aKOHOMEpHBIE CMEHBI COOOIECTB — cykieccuu. [lepBudnbie u
BTOPUYHBIC CYKIIECCHM W HX TMPUYUHBI. AHTPOIOTCHHBIC BO3ACHCTBUS Ha
cykneccuu. Knumakcrnoe coobiectBo. buopasnoobpasue u mojiHOTa KpyroBopoTta
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTR.



[Tpuponusie 3K0CUCTEMBI. JKOCUCmEMbl 03ED U peK. DKocucmemvl Mopeti U
oOKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenel, NyCMblHb.

AHTpOIIOTEHHbIE JKOCUCTEMBI. ArposkocucreMa. ArponeHo3. Pazmuuus
MEXy aHTPOITOTCHHBIMHU ¥ MIPUPOTHBIMHU SKOCHCTEMaMHU.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opozckas
dnopa u dayna. CuHaHTpommzanus TOpoACcKor ¢dayHbel. buomornmueckoe wu
XO035TUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUII OpraHU3MOB B
aKocucTtemax. Poib Kackaonozo sghghexma u 6u008-30uhuxamopos (Kirouesolx
6U008) 6 (QYHKYUOHUposanuu 3Kkocucmem. IlepeHOC SHEPIHUM U BEIIECTB MEXIY
CMEKHBIMU 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJSALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHUH.

Mexanusmvl 8030eliCmaus. 3aepA3HeHUll pAa3HbIX munos Ha
CYOOP2AHU3MEHHOM, OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  IKOJIOSUHECKO20 ~ HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo1010THsl MOHUTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX SKOCHCTEM.

JleMoHCTpanMu
[Toptper: A. Ix. Tencau.
Tabmuusrt  u cxembl:  «CrTpykrypa  OMoneHO3a»,  «DKocucTema

IIMPOKOJIMCTBEHHOTO JIECa», «IDKOCHUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHbIC
TPYIIIBl OPraHu3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEMED,
«llenu nuTtanusa (macTOUIHAS, NETPUTHAS)», « IKOJOTUUYECKAs MUPAMUIA YUCET,
«JKoJloThUecKasl mupamMuaa OMOMAacChDy, «IKOJIOTHYECKas MUpaMUAa SHEPTUM,
«O06pazoBanue OosoTay, «llepBuunas cykieccus», «BoccTtaHoBienue seca mnocie
noxkapa», «9KOCHUCTEMa 03epa», «ArpoleHo3», «KpyroBopor BeElIECTB U IMOTOK
SHEPTUH B arpoieHosey, «lIpumepsl ypOoskocucTem.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia ITHUIL 1
3Bepei, repOapuu KyJIbTYpPHBIX U IUKOPACTYIIMX PACTCHUH, aKBApUYyM KaK MOJIENb
AKOCHUCTEMBL.

IIpakTHueckas padora «3yueHue u onucanue ypOo3IKOCUCTEMBI.

JlabopaTtopHass paGora «M3ydeHue pa3zHOOOpa3usi MEJNKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCUCTEMAX).

IKCKYypcusi «DKCKYpCUsi B TUIIMYHBIN OHoreoreHo3 (B ayOpaBy, OEpe3HSIK,
€JIbHUK, Ha CYXOJI0JIbHBINA UM TTIOMMEHHBIHN JIYT, 03€p0, 00JIOTO)».

IKCKYpcusi «IKCKypCUsi B arposKOCHCTeMy (Ha TMOJie WIA B TEIIUYHOE
XO035UCTBO)».

Tema 10. Buocdepa — rinodanbLHas 3KocCUCTEMA

buocdepa — oOmemnanerapHas o00o0si0ouka 3eMJM, A€ CYIIECTBYET WIIU
CylllecTBOBaja XU3Hb. Pa3BuTHe mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenne B. 1. Bepnaackoro o 6uocdepe. O6nactu 6mochepst u e€ cocras. Kuboe
BeIECTBO OMocdepsl U ero PyHKIIUH.

3aKoHOMEpHOCTH cyllecTBOBaHUsl Ouocdeprl. OcobeHHOCTH OMOChEphl Kak
rino0aibHOM dKOcHCTeMBl. JlnHaMudyeckoe paBHoBecue B 6uochepe. KpyroBopotsr
BEILIECTB M OMOr€OXMMUYECKUE IUKIBI (YIriiepoa, a3oTa). PUTMUYHOCTD SIBJICHUI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonste o Ouome. OCHOBHbIE OHOMBI CYIIIU:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJINCTBEHHBIE Jieca, CTEH, CaBaHHBbI,
MTyCTBIHU, TPOIMUYECKHUE Jieca, BEICOKOTOPhs. KimmaT, pacTUTENIbHBIN U KUBOTHBIH
MHUpP OMOMOB CYIIIH.

CtpykTypa U (PYHKIIUS ®KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIIMANa U
onochepHbIX QYHKITUH.

JleMoHCTpanMH

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eoctepsr 3emum», «KpyroBopor azora B mpupoje»,
«KpyroBsopor yriaepoaa B mpupone», «KpyroBopoT KHCIOpoAa B MPHUPOAECY,
«KpyroBopot Boabl B mpupone», «OCHOBHBIE OMOMBI cyiuy, «KiaumaTtuueckue
nosica 3emum», «Tynnpa», «Tairay, «Cmemannbid jec», «lLIupokonucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tpornuueckuii Jecy.

O6opynoBaHue: repObapuu pacTEHUN pa3HbIX OMOMOB, KOJIICKIIUH KUBOTHBIX.

Tema 11. YestoBeK U OKPYKAOIIAA Cpeaa

DKOJIOTUYECKUE KPU3UChI U HMX MpUYUHBL. Bo3melicTBue uejoBeKa Ha
ouocdepy. 3arpszHeHHe BO3IyIIHOW cpenpl. OxpaHa BO3ayxa. 3arps3HEHHE
BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbl. OxpanHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kimumMara.

AHTpPONIOTEHHOE BO3JICWCTBUE HA PACTUTEIBbHBIA M JKUBOTHBIA MHp. OXpaHa
PACTUTENILHOTO U >KMBOTHOTO Mupa. OCHOBHBIE TMPUHIUIBI OXPaHbI MPUPO/IBL.
Kpacubie kauru. Ocobo oxpansembie mnpuponansie Ttepputopuu (OOIIT).
Boranudeckue caapl M 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPUHIIMITBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA WM TMPHUPOJIBI.
PanvonanbHO€ ~ MPUPONONONB30BAHUE M COXpaHEHHWE  OMOJIOTHYECKOTO
pasHooOpa3us 3emiu. OOIME 3aKOHOMEPHOCTH TIJI00AJbHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOATHBIE MOCIEICTBHSL.

Pa3BuTHE METOJOB MOHHUTOPHWHTA pPAa3BUTHS  OIACHBIX  TEXHOTECHHBIX
npoueccoB. CucmemHvle uccredosaHusi nepexooa K pecypcocbepeearowei U
KOHKYPeHmocnocobHou snepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarouwjue O00CMyn K
ungopmayuu no COCMoOAHUIO OMOENbHLIX 6U008 U IKocucmem. (OcHOBbI



IKOpeaduIumayuyu  IKocucmem U Ccnocobog 6OOpvbOLL ¢  OUONOBPEHCOECHUAMU.
Pexoncmpykyus mopckux u HazemHblx IKOCUCHEM.

JdeMoHcTpaunu

Tabmuupl ©  cxeMbl:  «3arpsisHeHue  atmocdepwl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue 1ouBb», «llapHukoBbii  3ddexkT», «Ocobo
OXpaHsiEMbI€ ITPUPOIAHBIE TEPPUTOPUN», «MOAENHN yIPaBIIEMOTr0 MUPA».
Oo6opynoBanue: Qororpaduu OXxpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoii
kHuru Poccuiickoit denepanu, KpacHoi KHUTH pEeruoHa.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOT'NA HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
OOyJarOIMMHCS TPOTPaMM  CPEIHETO OOMIero oO0pa30BaHMS: JIMYHOCTHEIE,
METanpeMETHBIC U TPEAMETHBIE.

B cTpyKkType JTMYHOCTHBIX pe3ybTaTOB OCBOEHHUS MPOTPaMMBbI MO OHUOJIOTHH
BBIJICJICHBI CJICYIONINE COCTaBIISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOM
IPAXKJIAHCKON MIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOMpEACNCHUIO, Haiuyue Mmomusayuu K  OOYy4EeHHIO  OHOJOTHH,
yenenanpaeieHHoe passumue BHYTPEHHUX YOEKIEHUM JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEW M HWCTOPUYECKUX TPAJAMUIMA Pa3BUTUS OHUOJIOTHYECKOIrO
3HAHUSL, 20MOBHOCHb U CHOCOOHOCMb 00YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NESATETLHOCTU 1IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMU, TMPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  0Opa30BaHMsS, HaAIuyue  NpaBOCO3HAHUS  SKOJOTUYECKOU
KYJBTYPbI, CHOCOOHOCIU CMABUMb eI U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JInyHOCTHBIC PE3yNbTaThl OCBOCHUSI MPOrPAMMBI IO OMOJIOTHHU JIOCTUTAIOTCS
B E€IUHCTBE Y4Y€OHOW U BOCHUTATEIBHOM JEATETBHOCTH B COOTBETCTBHM C
TPaAUIIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU, HCTOPUYECKHUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMA B OOIIECTBE MpPaBHJIAMH U HOpPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TIpolleccaM CaMOIIO3HAHMs, CAaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEH TMO3UIMU JUYHOCTH, TMATPUOTHU3MA U
YBaXKEHHUS K 3aKOHY U IPaBOMNOPSJIKY, YEIOBEKY TPy/a U CTapllieMy MOKOJICHHIO,
B3aMMHOTO YBa)KEHUS, OCEPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACJICIUIO H
TpaJIUIMsIM MHOTOHAIIMOHAJILHOTrO Hapoaa Poccuiickon denepanuu, MpUPOIE U
OKpYXarolIeH cpeae.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS y4yeOHOro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYarOIIMXCSI PYKOBOACTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIi, TO3UTHUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIINX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
OTBITa U ONbITA JACATEIBHOCTH B IPOIIECCE pealii3allid OCHOBHBIX HaIpaBJICHUM
BOCITUTATENILHON JESATEILHOCTH, B TOM YHCJIC B YaCTHU:

1) rpaIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOHN MO3UIIMK 00YyYarOMIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO O0IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOA3aHHOCTEH, YBaKECHUE
3aKOHA U TIPABOMIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITENBHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHUH Y4YEOHBIX M IO3HABATEIBHBIX 3a7a4, BHIIOJHCHHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OTPEJEATh COOCTBEHHYIO TMO3HUIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €E;

YMEHHUE YYHUTHIBaTh B CBOMX JIEUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOACH C pa3sHbIMH yOEKJICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COIMATIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABATCIBHBIX M HCCIEIO0BATEIbLCKUX 3a/lad, YBAKHUTEIBHOTO
OTHOIIICGHUS] K MHEHUIO OIIMOHEHTOB IPH OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOrMYECKOTO COACPIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTD pOCCHUIICKOM rpak 1aHCKOM WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJly, YYBCTBA OTBETCTBEHHOCTH IMEpe]]
Pomunon, ropmoctw 3a cBOM Kpald, CBOWO PonnHy, CBOM SI3BIK M KYJIBTYpY,
MPOIJIOE W HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poceuu;

IIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACJIECAHUIO U MaMATHUKAM MPUPOIBI,
nocTmkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHMCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BuTHe OWMOJOTUM, TOHUMAHUSA 3HAUYCHHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O OOIIIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amnmrte OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS

OCO3HAHME JYyXOBHBIX LICHHOCTENW POCCUICKOr0 HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U IIEHHOCTH;

OCO3HAaHUE JTMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTENISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA LEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauuusaMu HapoaoB Poccuu;

4) 3cTeTH4eCKOTro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUasl ICTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MOHUMAaHHE 3MOLIMOHAIBHOTO BO3JIEHCTBHS )KMBOM NPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
NPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuueckoro BocnUTAHUs, (OPMHUPOBAHUS KYJIbTYPbI 310POBbSI W
3MOLMOHAJIBHOIO 0JIArONOJTyYHA:

NOHMMaHWEe U peau3alus 3J0pOBOro M 0Oe3omacHoro o0Opasza KU3HU
(310poBO€  TNUTaHUE, COOJIIOICHHE TUIMEHWYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIA PEXHUM 3aHATHUA M OTAbIXa, pEryyspHas Quanyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHWMAaHWE IIEHHOCTH TPaBWJ WHIUBUAYAJIbHOTO U  KOJJICKTUBHOTO
0€30IacHOTO MOBEICHUS B CUTYAIHSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHHE TOCJCACTBUN W HEMPUATUS BPEIHBIX MPUBBIYCK (ymoTpeOacHUsS
AJIKOT0JIs1, HAPKOTHKOB, KypEHUs);

6) TPyA0BOTr0 BOCTIUTAHMA:

TOTOBHOCTb K TPY]ly, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPY0Jt00uE;

TOTOBHOCTh K AaKTUBHOW JESTEIbHOCTH TEXHOJIOTMYECKOW M COLUAIHLHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJTHATD TaKYIO JACATCIHHOCTD;

MHTEPEC K Pa3IM4HbIM c(epaM MpOPECCHOHATBHON AESITEIIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIA BBIOOp Oyaymie mpodeccun U pean30BBHIBATH
COOCTBEHHBIC JKU3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 M CamMOOOpPa30BaHHUIO Ha
MPOTSHKEHUU BCEW JKU3HMU;

7) IKOJIOrHYeCKOro BOCIIUTAHHA:

HKOJIOTHUECKH 11eJeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIIICHUE YPOBHS OJKOJIOTUYECKON KyJIbTYPhl: TPHOOPETEHUE OIbBITa
IUTAHUPOBAHUSI TIOCTYNKOB M OIIEHKH UX BO3MOXXHBIX TOCIEACTBUN IS
OKPYXKaIOIIEH CPEbI;

OCO3HAaHHE TJIOOATLHOTO XapakTepa SKOJOTMYECKUX MpoOJeM U NyTed uxX
pEIICHMST;

CIIOCOOHOCTh HWCIOJIb30BaTh MPUOOpETaeMble TMPU HM3YYCHUU OHOJIOTUU
3HAHMSI W YMEHUS TIPH PEIICHWW TMPOOJIeM, CBS3aHHBIX C PaAIMOHAIBHBIM
IPUPOJIOTIONIb30BaHNEM  (COONIOZICHUE  TIpaBUJl  TIOBEJAEHUS B MPHUPOJIE,
HAalPaBJICHHBIX Ha COXpPAaHCHUE PABHOBECHS B DKOCHCTEMax, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE  HENPHUATHE JEWCTBUM, NPUHOCAIIMX BpEd  OKPYKAIOILIEH
MIPUPOTHON Cpefie, YMEHUE TMPOTHO3UPOBATH HEOJIATONMPHUSTHBIE IKOJIOTHUECKUE
TIOCIICACTBUS TIPEIITPHHIUMACMBIX JIEHCTBUN W TIPEIOTBPAIIATh UX;



HAJIMYME PA3BUTOTO 3KOJOTHYECKOTO MBIIIJICHHS, SKOJIOTUYECKONW KYJIbTYPHI,
OIIbITa JESTEIbHOCTH 9KOJIOTUYECKON HalpaBJIeHHOCTH, YMEHHUs
PYKOBOJCTBOBAaThCS MMH B IO3HABATEIbHOM, KOMMYHUKATUBHOW M COLMAIBHOMN
IPaKTUKE, TOTOBHOCTU K YYaCTUIO B IMIPAKTHUYECKOM JIEATEIBHOCTH SKOJIOTHMUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHWS:

C()OPMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKd W OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JMAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpLIEHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYJbTYpbl KaK CpEICTBa
B3aMMOICHCTBUS MEXTY JIOABMH U TO3HAHUS MUPA,

noHMMaHue crenupukd OWOJIOTUM Kak HayKH, OCO3HaHHs e€ poiu B
(OpMUPOBaHUM PALMOHAIBHOIO HAY4YHOI'O MBIIUICHUS, CO3JaHUU LEJIOCTHOTO
IPEJCTABICHUSI 00 OKpY)KaloIlleM MHpE Kak O €IMHCTBE MPUPOAbI, YEJIOBEKa U
oOliecTBa, B TMO3HAaHWM MNPUPOIHBIX 3aKOHOMEPHOCTEH M pEelIeHUH MpodieM
COXpaHEHUs PUPOAHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUYMMOCTU OHMOJOTMM ISl COBPEMEHHOM LMBWIM3ALUU:
oOecrieueHus] HOBOTO YPOBHS DPa3BUTHS MEIUIMHBI, CO3JaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaTh  PECypCHble  MNpPOOJIEMBl  Pa3BUTHUSA
4eJI0BeUeCTBa, MOMCKA MyTeH BBIXOJA U3 INIOOAIbHBIX 3KOJOTMUECKUX MPOOJIeM U
o0ecrieueHusl  nepexoja K  YCTOWYMBOMY  pa3BUTHIO,  pallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHM OHMOJOTMYECKUX 3HAHMM B LEJAX
MOBBIIIICHUS OOMIeW KyJIbTYphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAIBHOW TPAaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
MIPU U3y4YEHUU OMOJIOTUY;

NOHUMAaHUE CYUIHOCTH METOJOB IMO3HAHUs, UCHOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH UCHOJb30BaTh IIOJIydaeMble 3HaHUS [UIsl aHajau3a H
OOBSICHEHHS SIBIICHUH OKPYXAIOIIET0 MUpa W MPOUCXOIANINX B HEM W3MEHEHUH,
yMEHHE JeNaThb OOOCHOBAaHHBIE 3aKJIIOUEHUS] HAa OCHOBE Hay4HbIX (DaKTOB H
MUMEIOIINXCS TaHHBIX C TENTBIO MOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJIOTUYECKUE 3HAHUS IS
peleHust IpoOJIeM B pealibHbIX JKU3HEHHBIX CUTYaIUsIX;

OCO3HAHHWE LIEHHOCTUM HAyYHOH JESITEIBHOCTH, T'OTOBHOCTH OCYILECTBISATH
POEKTHYIO U UCCIIEI0BATEIBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM00O0Opa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHMH MO OHOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbie pe3yiabTaTbl OCBOCHHsI ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIe JUIsi (OPMUPOBAHMS MHPOBO33PEHHUS OO0YYaAIOLIUXCS
MEKIMCUUIUIMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYYHBIC MOHATUS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHeUU(PUKy METOJOB TO3HAHUS,
WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SIBJICHUE, MPOIIECC,
CUCTeMa, Hay4yHbIM (haKkT, TPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

UCCIICZIOBaHUE, HAONIOIEHUE, HW3MEpPEHHE, OKCIEPUMEHT W apyrue);
yYHHUBEpCalbHbIE Yy4eOHBbIE JeiicTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryiaTuBHbIe),  obecreunBatonme  (HOpMUPOBAHUE (GYHKIIMOHAIBHOM
IPaMOTHOCTM M  COLUMAJIBHOM KOMIETEHLMH OOYyYarolmMXcs; CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,

MHUpPOBO33PCHUECKNE 3HAaHUS U  yHHUBEpCaJbHblE ydeOHbIE JEHCTBUS B
ITO3HABATEIbHON Y COLIMAIIBHON ITPAKTHKE.

B pesynbrare wu3ydyeHus OHWOJIOTMM HA YPOBHE CPEAHETO oOmero
oOpa3oBaHuss y oOyuvaromerocs OyayT cQOpMHpOBaHbl IO3HABATEJIbHBIC
YHHUBEpCaJIbHbIE yueOHbIE NEHCTBUSI, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbBIE YUEOHbIE
NEICTBUS, PETYISATUBHBIE YHHUBEPCAJIbHbIE Y4E€OHbIE [JE€HCTBUSA, COBMECTHAA
NESATENBHOCTb.

MeranpenMeTHble pe3yJibTaThl OCBOCHHS NPOrPaMMbl CPEAHETO0 OOILIEro
00pa30BaHuUs JOJKHBI OTPaXkaTh:

OBnagenne YHHMBEpPCaJIbHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH
NEeHCTBUAMMU:

1) 6a3oBbIe JOorUYecKue qeiicTBHUS:

CaMOCTOSITEIBHO  (OPMYJIUPOBaTH M aAKTyaJIM3UPOBaTh  MpoOJemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Kiaccu(uKkammu, 0000IIeHHs ), paCKPhIBATh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAEIATHh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBAThH
CBSI3U C APYTUMU MOHATHIMMU);

ONpEAENATh LEAN JEATEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUM HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI JEATEIbHOCTH C TOCTABJICHHBIMU 1IEJISIMH;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBSICHEHUSI (PAKTOB U SBJICHUN
YKUBOU TIPUPO/IBI;

CTPOUTH JIOTMYECKHE pACCyKIEHUS (MHAYKTHBHBIC, JEIyKTUBHBIE, 10
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTM W TMPOTHUBOPEUHMS B PACCMATPUBAEMBIX
ABJICHUSIX, (POPMYIUPOBATH BHIBOABI U 3aKITIOUEHUS;

NPUMEHATh  CXEMHO-MOJIEJbHBIE  CpEeAcTBa IS IIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILIEHUH B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTaX, a



TAK)K€  NPOTUBOPEUYMI pa3HOrO  poja,  BBIABIEHHBIX B Pa3IUYHbIX
MH(POPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH pEIICHUs MPOOJEMbl C Y4ETOM aHAIN3a UMEIOLIMXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MTOCIIEICTBUM JESITEIbHOCTH;

KOOPAMHUPOBATh W  BBIIOJMHATH pabOTy B  YCIOBUSIX  PEajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIJICHUE ITPH PEIICHUH )KU3HEHHBIX TPOOJIEM.

2) 06a30Bble HCCIEI0BATEIbCKHE IeHCTBHSA:

BJIAIETh HaBbIKAMH Y4€OHO-HCCIIEOBATEIbCKOW U IPOEKTHOM AESTEIIbHOCTH,
HaBbIKAMHM  pa3peuieHus 1po0sieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY IIOMCKY METOJOB PEIICHUS NMPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB ITO3HAHMSI;

UCIIOJIb30BaTh Pa3jIUYHbIC BUJIBI JACATEIBHOCTH [0 IIOJYYEHHIO HOBOTO
3HAHMS, €r0 HMHTEpIpEeTAlMH, NPEeoOpa3OBaHUI0 W NPUMEHEHHI0 B Y4E€OHBIX
CUTYallUsX, B TOM YHUCJIE [IPU CO3/IaHUU YUYE€OHBIX U COLUATBHBIX MPOEKTOB;

(GopMupOBaTh HAyYHBIA TUIl MBIILJICHUS, BIAJETh HAYYHOM TEPMHHOJIOTUEH,
KJIFOUEBBIMU MOHATHAMH U METOAAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JESATEIBHOCTU U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/avy,
BBIIBUTAaTh TUINOTE3y €€ PEIICHUs, HAaXOOUTh apryMeHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUH, 3a7jaBaTh apaMeTPbl U KPUTEPHUH PELLICHHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJE€ PEIICHHUs 3aJayd  pe3yibTarhl,
KPUTHUYECKHU OLICHMBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBII OIBIT;

OCYILIECTBIIATH 1I€JICHANPABICHHbIN MOUCK IEpeHoca CPEACTB M CIIOCOOOB
NecTBUS B IPO(GECCHOHANBHYIO CPELY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U TNPAKTUYECKYIO 00JIaCTH
KU3ZHEJEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTEH;

BBIJIBUTaTh HOBBIE WJIEU, MPEAjaraTb OPUTMHAJIbHBIE MOAXOJbl M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33J]a4H, JOMYCKAIOIINE aJbTEPHATUBHbBIC PEILICHUS.

3) padora ¢ uHdopManmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpMaAUU (TEKCTe y4eOHOro
nocoous, HAy4YHO-TIOMYJIAPHOW JMUTeparype, OHOJIOTMYECKUX CJOBapsX H
CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHETe), aHaIU3UpOBAThH



uHGOPMAIUIO Pa3IMYHBIX BUJIOB U (POPM NpPECTABICHUS, KPUTHUECKU OLEHUBAThH
€€ JI0CTOBEPHOCTh ¥ HEPOTUBOPEUUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHATH PA3IMUHBIE METOJIbI NPU TOUCKE U
otbope Ouonornyeckoil MH(PpOpMALUK, HEOOXOAUMOU JJIsl BBIMOJHEHUS yUEOHBIX
3azay;

npuoOpeTaTh OMNBIT MCHOJB30BaHUA HH(POPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEIBHO  BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TMpeACTaBICHUS
Oouosiornueckoil nHpopmaruu (cxeMbl, rpaduKH, JUarpaMMbl, TaOJIHUIIbI, PUCYHKH
H Ipyroe);

UCTOJb30BaTh HAYYHBIH S3BIK B KauecTBE CpeACTBA mpu paboTe C
OHoNorMyeckol MHQpOpMaluend: MPUMEHATh XUMHUYECKUE, (U3HUECKHE H
MaTeMAaTUYeCKUEe 3HAKU M CHMBOJBI, (HopMyiibl, aOOpeBHaTypy, HOMEHKJIATYpy,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIsIJHOCTH;

BJIaJ€Th  HAaBbIKAMM  pAaclo3HaBaHWA W 3allUThl  MH(MOpMAaIUH,
MH(OPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgBiageHne yHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH /1€ CTBUSIMU:

1) o0meHue:

OCYILECTBIISITh KOMMYHUKAIIMU BO BCEX cpepax >KU3HH, AKTUBHO y4acTBOBATb
B JMAJIOre WM AUCKYCCHM MO CYIIECTBY OOCYyXJ1aeMoil Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIBHO BBIMOJIHEHUS MpeasiaraeMoun
3a/layi, YUYUTHIBATh MHTEPECHl M COIVIACOBAHHOCTH MO3MIMI JAPYTUX yYaCTHUKOB
Jajora Wik JUCKYCCUH ),

pacrno3HaBaTh HeBepOaJbHbIE CpPEICTBA OOIEHUS, IMOHMMATh 3HAUYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYAlHi,
YMETh CMSTYaTh KOH(DIJIMKTHI U BECTH MEPETOBOPHL;

BJA/IETh PA3IMYHBIMU CHOCOOAMU OOIIEHUS M B3aUMOIECHCTBUSA, MOHUMATh
HaMEPEeHMs IPYTUX JIIOJIEH, IPOSBISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECeITHUKY
1 B KOPPEKTHOU (hopme PopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJCTB.

2) COBMeCTHA /IeSITEJIbHOCTh:

NOHUMAaTh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHAWBHUAYaTbHOU
paboTHI IPU pPEIICHUU OMOJOTUYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJIEHCTBUS P PEIICHUN YUeOHO 3a1a4H;

BBIOMpATh TEMATUKY M METO/Abl COBMECTHBIX AEUCTBHM € Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN Ka)0r0 WIEHA KOJUIEKTUBA,;



OpPUHUMATh I[EJIM  COBMECTHOM  JI€ATEbHOCTH, OpraHu30BbIBaTb U
KOOPJAMHUPOBATh JEUCTBUS IO €€ IOCTWIKECHHIO: COCTAaBJIATH IUIAaH JCUCTBUH,
pacnpenensaTh pojud C y4€TOM MHEHUH YYacCTHHUKOB, OOCYXKAaTh pPE3yJIbTaThl
COBMECTHOU paboTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYacCTHHKAa KOMaHJIbl B
oOIIMii pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKThI, OLIEHUBaTh HJEW C TO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3IHMUYHBIX
CUTYaLUsIX, IPOSIBJISITh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OByaeHne YyHUBEPCAJIbHBIMH PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopranmu3amnus:

UCMOJb30BaTh OHOJIOTUYECKHE 3HAHUS U1 BBIABICHHUS HpoOJIEeM M HX
pEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKMX 3HAHUA UEJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JECWCTBHSIX M MOCTYIKAax IO OTHOIICHHUIO K JKUBOW HPUPOJIE,
CBOEMY 3/I0POBBIO U 3[J0POBBIO OKPYXAIOIIUX;

CaMOCTOSITEIBHO OCYILECTBIATh ITO3HABATEIBHYIO JCSATEIBHOCTD, BBIABISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BaTEIBHOM
NESATEIBHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIBHO ~ COCTaBJIATh IUIAH  PEIICHUS HOpoOsieMbl C  y4ETOM
HMMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTCHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKU y4eOHOro nmpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBAaTh €ro, OpaThb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh NMPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO IIUPOKOW SPYIULUU B
pa3HbIX O00JACTAX 3HAHWM, IOCTOSHHO IMOBBIIIATH CBOW OOpa30BATENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh ~ HaBbIKAMM  [IO3HABATEJIbHOM  pediekcuu Kak  OCO3HaHUsA
COBEpIIAEMBbIX JIEUCTBUA M MBICIUTEIBHBIX MPOILIECCOB, HX PE3YJNbTATOB U
OCHOBAaHMM, UCMHOJIB30BaTh MPUEMBI pedieKCHM Uil OLIEHKH CUTyalluH, BbIOOpa
BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHU)KEHHUIO;



NPUHUMAaTh MOTHUBBI W apryMEHTBhl JpYIrMX MpU aHajlu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npunsTHE CEOST U APYTHX:

NPUHUMATH ce0s1, TOHUMAs CBOU HEJOCTATKU U JJOCTOMHCTBA,;

MIPUHUMATh MOTHBBI M apryMEHThl JPYyTUX I[pPU AHAINU3E PE3YIbTATOB
NEATEIBbHOCTH;

MpU3HABATh CBOE MPABO U MIPABO JPYTUX HA OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH IPYroro 4yeaoBeKa.

HNPEIMETHBIE PE3YJIBTATDHI

[IpenmeTHble pe3yNbTaThl OCBOCHHUS COJEP)KaHUA YYEOHOro MpeameTa
«buonorusi» Ha yriyOJIEHHOM YPOBHE OpPHEHTUPOBAaHbI Ha OOECIEYCHHE
npoduiabHOro  00ydeHus  oOydaromuxcss — Owosiormd. OHH  BKJIIOYAIOT:
crnenuduueckre g OMOJIOTUM Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM TIO
OCBOCHUIO, UHTEPIIPETAllU U MpeoOpa3OBaHUIO 3HAHUM, BUJIBI JACATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CHUTyauusx. [IpeameTHble pe3ysbTaThl MPEACTABIEHBI IO
roJiaM U3y4eHHUs.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
Kacce NOHKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ U PO OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUpPOBAHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B
MO3HAHWUU  3aKOHOB  MPUPOJBI W  pEHIeHMH  MpoOJeM  palMOHAIBLHOTO
IPUPOJIOTIONIB30BAHMS, O BKJIAJIEe POCCHMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoJorNy;

BJIQJICHUE CUCTEMOM  OHMOJOTMYECKUX 3HAHWUN, KOTOpas  BKIJIIOYACT:
OCHOBOTMIOJIAraronye OWOJIOTUUECKUE TEPMHUHBI W TOHATUSA (KU3Hb, KIIETKAa,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOPETYJISIHS, CaMOBOCIPOU3BEACHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT M Pa3BUTHE), OWOJIOTUYECKHE TEOPUU
(knerounast Teopus T. [[IBanna, M. Illneiinena, P. BupxoBa, XxpoMOcOMHasi TeOpHUsl
HacienctBeHHoctn T. Moprana), yuyenuss (H. WM. BaBunoBa — o 1eHTpax
MHOTo00Opa3usi ¥ TPOUCXOKACHUS  KYJIbTYPHBIX pacTeHuil), 3aKOHBI
(enmHOOOpa3us MOTOMKOB IE€PBOr0 MOKOJICHMSI, PaCHICIJICHUSI, YUCTOTHl TaMeT,
He3aBUCHUMOro HacienoBanuss ['. Menzaens, TOMOJIOTHYECKUX PSIAOB B
HACJICICTBEHHOU U3MEHYUBOCTHU H. . Bagunoga), IIPUHLATIBI
(KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMHU HAy4YHOT'O IIO3HAHUS, HCMOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUAX JKUBBIX OOBEKTOB (OMHUCAHHE, HU3MEPEHHUE,
HaOJIIOICHNE, YKCTIEPUMEHT);



YMEHHUE BBIICNIATH CYIICCTBEHHBIC MPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHuW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, paCTEeHU, )KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTraHOB U CUCTEM
OpraHOB PACTEHUM, J>KUBOTHBIX, YEJIOBEKAa, IMPOIECCOB >KU3HEACITEILHOCTH,
MPOTEKAIONINX B OPraHM3Max PACTCHUM, KUBOTHBIX U UYEJIOBEKa, OMOJIOTMYECKUX
MPOIIECCOB: OOMEHa BeliecTB (MeTaboyn3M), MPEBpAIICHNUs dHEPTruu, OpOKEHUs,
aBTOTPOGHOTO U TeTepOTPOGHOTO TUIOB MUTAHUS, POTOCMHTE3a U XEMOCHHTE3a,
MUTO3a, M€i03a, rameToreHe3a, 3MOpUOreHe3a, MOoCTIMOPHUOHATIBLHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAWBUIYaJIbHOTO  Pa3BUTHS  OpraHm3ma  (OHTOTEHE3a),
B3aMMO/ICHICTBHUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YyCTAaHABJIMBATH B3aHMMOCBS3M MEXAY OPraHOWJAMH KIETKH U HX
(GYHKIUSMU, CTPOCHHEM KIIETOK pa3HbIX TKAaHEHM M WX QYHKIUSAMU, MEXKITY
opraHaMM W CHCTEMaMH OpPraHOB y pAacTEHUM, KUBOTHBIX U 4YEJIOBEKAa U HX
GYHKIUAMA, MEXAY CHUCTEMaM{d OpPraHOB M WX (DYHKIHMSIMH, MEXKIy >STallaMu
oOMeHa BEIIEeCTB, TallaMU KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
sTanamMu 3MOPHOHAILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM H
dakTopamu cpepl 0OUTaHUS;

YMEHHUE BBISABJIATh OTJIMYUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
PaCTEHHH, )KUBOTHBIX M YEJIOBEKA,;

YMEHHE HCIONb30BATh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY JJI JIOKA3aTeIbCTBA POJICTBA OPTraHU3MOB Pa3HbIX
CHUCTEMATHYECKHUX TPy,

yYMEHHE peuiaTh OMOJOTHYECKUEe 3aa49H, BBISBISTH IPUYUHHO-CIICICTBEHHBIC
CBSI3U MEXKIy HCCIIEyeMbIMU OMOJIOTHUYECKUMHU MPOIIECCAMU U SIBIICHUSIMU, JIEaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHHH TMOJTyUYE€HHBIX PE3yJIbTaTOB,

YMEHHUE BBITIOIHATH JIA0OPATOPHBIE W TPAKTHYECKHE padOThl, COOMIOAATH
IpaBWIa MpH padoTe ¢ Y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTATh THIIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIHHBIMU
cpenctBamu, GOpMyIUpPYs II€b HMCCIEAOBaHUS, AaHAJU3UPOBATH TOTYYCHHBIC
PE3yNbTATHI U JIeTIaTh BHIBO/IBI,

YMEHHUE y4acTBOBAaTh B Y4EOHO-MCCIIEIOBATEILCKOM paboTe MO OHOJIOTHH,
DKOJIOTUM M MEIUIIMHE, TPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W
myOJUYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yNbTaThl  HAa  YYECHUYECKUX
KOH(epeHIusX;

YMEHHE OIICHMBATh AITHYECKHWE AaCTEeKThl COBPEMEHHBIX HCCICIOBAaHUN B
obmacth  OWOJOTMM W  MEOUIMHBI  (KJIOHHPOBAHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHUE, HANpPaBICHHOE H3MEHEHHE T€HOMa M CO3JIaHUE TPaHCI€HHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiei mpodeccHoHanbHON
JESTENbHOCTU B 00JIACTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUIIEBOW MPOMBIIUICHHOCTH, YTIyOJsSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPABJIICHHBIN HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U
NpOAODKEHHE  OMOJIOTMYECKOTO  O0pa3oBaHUS B OpPraHM3AlMsSIX  CPETHETO
poeccHoHaIBHOTO U BBICIIIETO 0Opa30BaHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUs ydyeOHoro mnpeamera «buosnorus» B 11
Klacce NOIHKHBI OTPaXaTh:

chOpMUPOBAHHOCTh 3HAHMM O MecTeé W pPOJu OHOJOTMU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPUPOJLI W PEHICHUH SKOJOTUYECKUX
npoOyieM ueJoBeYeCTBa, a TakKe B PEIICHHH BOIPOCOB PAIMOHAIBHOTO
MIPUPOJIOTIONH30BAHNS, U B (POPMUPOBAHUH [IEHHOCTHOTO OTHOIIEHUS K MPHPOJIE,
O0IIeCTBY, YEJIOBEKY, O BKJIAJI€ POCCUHCKHUX U 3apyO€KHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHUE BJAJETh CUCTEMON OHOJIOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET
ONpENENeHUsT M TIOHMMAHUE CYIIHOCTM OCHOBOIOJAraloUMX OHOJOTHYECKUX
TEPMUHOB M TOHATHH (BUA, 3KOocHCTeMa, Ouocdepa), OMOIIOTHMYECKHE TEOPHH
(aBomrorionHast Teopust Y. JlapBuHa, CHHTETHUYECKAsh TEOPHUS SBOJIIOLNN), YUCHHS
(A. H. CeBeproBa — 0 myTsx U HampalieHUsAX 3Bosronmu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus Jk. Xapnu u B. BaitnOepra,
3apoabiieBoro cxojcrtea K. M. bapa), npasuna (munummyma FO. JluOuxa,
AKOJIOTMYECKOW MNHpaMUbl 3HEPruM), runore3sbl (rumoresa «mupa PHK» V.
I'unGepra);

yMEHUE  BIAJCTh  OCHOBHBIMH  METOJaMH  HAy4yHOTO  TIO3HAHWS,
UCMOJIb3yEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U 3KOCUCTEM
(omucanue, M3MepeHue, HaOMIOJCHHE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OLIEHKH aHTPOTIOT€HHBIX H3MEHEHU B TIPUPO/IE;

YMEHHE BBIICATh CYIIECTBEHHBIE TMPU3HAKUA: BHUIOB, OHMOTEOIICHO30B,
PKOCUCTEM H Ouocdepsl, CTAOUITU3UPYIOIIETO, IBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIJIONIATPUYECKOTO u CUMITAaTPHUYECKOTO
BU000pa30BaHMsI, BIUSHUS JBHKYIIUX CHJI SBOJIOIMUA HA TEHO(OH MOMYJISIUH,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHWs, YepelOBaHMs HaIpaBICHHMA
HBOJTIOLIMH, KPYTOBOPOTA BEIIECTB U TIOTOKA PHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXKIY MPOLIECCaMU SBOJIOLHUHY,
JIBUKYIIAMA CHJIAMH aHTPOIIOT€HE3a, KOMITOHEHTAMH PA3JIMYHBIX JKOCHCTEM H
MPUCTIOCOOICHUSIMHU K HIM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYMUTENBHBIE  TMPU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHOB K cpefie oOMTaHMs, aOMOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ OJKOCHCTEM,  B3aUMOCBS3€l  OpraHM3MOB B  COOOIIECTBax,
AHTPONOT€HHBIX U3MEHEHU B SKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APIYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CHMBOJIUKY JJISi JOKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYMI, B3aUMOCBSI3H OPraHU3MOB U Cpelibl OOMTaHUsl, €IUHCTBA
YEJIOBEYECKUX pac, HEOOXOJMMOCTH COXPAaHEHHMsI MHOrooOpas3usi BUJOB H
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MIPUPOJIBI U YETIOBEUECTBRA;

yYMEHHUE peniaTh OMOJIOTMYECKHUE 3a/1a4M, BBISABISTH IPUUMHHO-CIIE/ICTBEHHBIC
CBSI3M MEX]y MCCIETyeMbIMU OMOJIOTHUYECKUMHU MPOIIECCaMU U SIBICHUSIMU, JETaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIE M TMPAKTHUYECKHE pabOThI, COONIOAATH
paBujia Ipu paboTe ¢ Y4COHBIM M JJA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, NPOBEPATH WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, GOpMYIHpPYS II€Jb HCCIEAOBAHUS, AHAIU3UPOBATH IOJTYYEHHbBIC
pe3yabTaThl U JIeNaTh BHIBOIBL;

YMEHUE Yy4acTBOBaTh B yue€OHO-HCCIIEAOBATEIbCKON paboTe MO OMOJIOTHH,
AKOJIOTMM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBISATh  TMOJYYCHHbIE  Pe3yJbTaThl  Ha  YYCHUYECKHUX
KOH(epeHIusX;

YMEHHE OIIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOKIACHUHU >KU3HH, YeTIOBEKa
U 4YEJIOBEYECKUX pac, O MPHUUMHAX, MOCIEACTBUIX M CHOCO0aX MpPeIOoTBpAIllCHHUs
100aIbHBIX U3MEHEHUM B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieid npodeccruoHaIbHOM
JIESITEIBHOCTU B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TTPUPOIOIIOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUH, CEIBCKOTO XO3SHCTBA, MHILIEBON
IPOMBIIIIEHHOCTH, YTAyOJsTh TO3HABATEIbHBIA WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEW  TpodecCHH U MPOJOJIKCHHE
OMOJIOTUYECKOTO O0pa30BaHUsl B OPraHHU3AIUAX CPETHEro NMpodecCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHMUs.



TEMATHUYECKOE IIVIAHUPOBAHMUE

10 KJIACC
KosmmyecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3esioB U TeM (uudposBbie)
Ne ni/m Konrtpoabubie | IIpakruyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypesI
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3yYCHHE
3 buonorus knerku 0.5
4 XuMHYeCKast OpraHu3aIHst KICTKH 10
5 Crtpoenue 1 QyHKIIUHU KIETKH 8
6 OOMeH BelIecTB U MpeBpaIleHue YHEPTHH B 9 1
KIIETKE
; Hacnencrsennas nngopmanus u 9 05
peanm3anus e€ B KJIETKe
JKW3HEHHBIN LUK KJIETKU 6 1
9 Crpoenue U pyHKIIMU OPraHU3MOB 17 1.5
10 Pa3MmHOXeEHHE U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eHeTHKa — HayKa O HACJIEJICTBEHHOCTH U 5 05
M3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIECTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 buoTtexHomorus U cUHTETHYECKass OUONIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

13




11 KITACC

Kosn4yecTBo yacos JJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa31e/ioB U TeM Korrpomsusre | Tpaxriseckue (uudposbie)
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypebt
1 3apox/IeHHe U Pa3BUTHE IBOIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOIOTUN
2 MuxkposBouonus u e€ pe3yabTaThl 14 2
3 MaxposBoumonust 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15
3emiie
5 [TpoucxoxaeHue YeIoBeKa — aHTPOIIOTEHE? 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOIICHHSIX
6 OpraHU3MOB M HaJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpeoin
OpraHu3Mel U cpesia OOMTaHUS 1.5
DKOJIOTHS BUJOB U MONYJIALNAN 0.5
9 DKojorus cooduIecTB. DKOJIOTHUECKHE 12 05
CUCTEMBI
10 buocdepa — rinodanbHas s3xocucTema 6
11 UYenmoBeK ¥ OKpYXKaroIias cpejia 6
12 Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmmyecTBo 4acoB DJIEKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Kontpoasnsie | IIpakTuyeckue
n/n Bcero U3Y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

buonorus kak KOMILJIEKCHas HAyKa U

1 1 https://m.eds00.ru/863e632a
KaK 9aCcTh COBPEMEHHOTO 00IIecTBa 01.09.2025 :

2 XK i 1 https://m.edsoo.ru/863e6564

WBBIE CUCTEMBI U X CBOICTBA 03.09.2025 p

YpoBHEBast OpraHu3anys )KUBbIX

3 1 https://m.eds00.ru/863e6564
cricTem 04.09.2025 "
HcTopust OTKPBITUS U U3YUYEHUS

4 1 https://m.eds00.ru/863e6e88
kietku. Kierounast reopust 08.09.2025 :
Metozas! MOJIEKYISIPHOU U KIIETOYHOU
6uonoruu. [IpakTnyeckas pabota
«3yueHrne MeTO10B KJIETOYHOU

5 1 0.5 https://m.eds00.ru/863e6122
Ouosnoruu (xpomarorpadus, 10.09.2025 :
anexkTpodopes, auddepeHansHoe
ueHrpudyruposanue, [1L[P)»

6 XHUMHYECKHI COCTaB KJIETKH 1 11.09.2025 https://m.edso0.ru/863e674e
MuHepaibHbI€ BeleCTBa KIETKH, HX

7 1 https://m.edsoo.ru/863e674e
Ouosoruyeckas poib 15.09.2025 : 2
OpraHndeckre BemecTBa KIeTKH —

8 Oenku. JlaboparopHas paborta 1 0.5 17.09.2025 https://m.eds00.ru/863e6b72

«Ob6Hapyx)eHue 0eJIKOB C TOMOIIBIO



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

KA4eCTBEHHBIX PEaKIUiI»

CgoiicTBa, kiaccudukanus u

9 https://m.edso0.ru/863e6b72
(GyHKIMH OSJIKOB 18.09.2025 :

Opranndeckre BemecTBa KIeTKH —

10 https://m.eds00.ru/863e6870
YETeBOJIEI 22.00.2025 0
Opranndeckre BemecTBa KIeTKH —

11 https://m.eds00.ru/863e6b72
JIUTIUIBI 24.09.2025 bS.7m.easoo. i ¢
Hyxneunossie kucnotsl. JIHK nu PHK.

JlaboparopHas pabora

12 N 0.5 https://m.edsoo.ru/863e6d5¢
«MccnenoBanne HyKJICHHOBBIX 95 09 2025 p u
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOB)

Crtpoenue u pynkuuu ATD. JIpyrue

13 https://m.edso0.ru/863e6d5c
Hykneosuarpudocdars (HTD) 29.09.2025 : .
CexBenupoBanue JIHK. MeTtoabl

14
T€HOMUKH, TPAHCKPUIITOMUKH, 01.10.2025
IPOTEOMHKH

1 M i

5) €TOJbl CTPYKTYPHOM OMOIOTHH 02.10.2025

16 Tunel knerok. [Ipokapuornueckas
KJIETKa 06.10.2025
CrpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTnyeckas pabota «/3ydenue 0.5 08.10.2025 https://m.eds00.ru/863e6ff0
CBOMCTB KJIETOYHOH MeMOpaHbI» o

18 [loBepXHOCTHBIH anmnapar KJIETKH 09.10.2025 https://m.edso0.ru/863e6ff0
OmHOMEMOpaHHBIE OPTAaHOUIBI

19 . https://m.eds00.ru/863e716
kneTku. [IpakTuyeckas pabora 05 13.10.2025 DS.IM.EES00.MLIERSB LR



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

((I/I3yquI/IC JABWKCHUA IUTOILJIa3MBI B
PACTUTCIIBHBIX KJICTKAX»

20

[TomyaBTOHOMHBIE OPTraHOUIBI
KJICTKHA: MUTOXOHJIPUH, TIJIACTUJIBI.
JlaGopaTopHas pabota
«MccnenoBanue mia3Monmsa u
JIeTIIIa3MOJIN3a B PACTHTEIBHBIX
KIIETKaX»

0.5

15.10.2025

https://m.edso0.ru/863e716¢

21

HeMeM6paHHBIC OpraHOMAbl KJICTKHU

16.10.2025

https://m.edso0.ru/863e716¢

22

CrtpoeHue u pyHKUUY siipa

20.10.2025

https://m.edsoo0.ru/863e716¢c

23

CpaBHuUTeNbHAS XapaKTEepUCTHKA
KJIETOK 3yKapuoT. JlJabopaTopHas
pabora «3ydyeHune cTpoeHHs KIETOK
pa3IMYHBIX OPTaHU3MOBY

0.5

22.10.2025

https://m.edso0.ru/863e716¢

24

AccuMuIISLINA U AUCCUMUIISILIAS —
JIB€ CTOPOHBI MeTabonu3ma. THIbl
oOMmeHa BemecTs. JlaboparopHas
pabora «/3yueHne KaTaTuTHYECKON
aKTUBHOCTU ()EPMEHTOB (Ha MpUMeEpe
aMWIa3bl WIK KaTanasbl)»

23.10.2025

https://m.eds00.ru/863e766¢

25

DepMEHTAaTUBHBIA XapaKTEP peaKLuii
KJIETOYHOT'O MeTaboIn3Ma.
JlaGoparopHas pabota «M3yuenue
(bepMEHTAaTUBHOIO pacUIeT/IEHUS
NEPOKCUAA BOJOPOJA B
PacCTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

05.11.2025

26

benku-akTuBaTopsl ¥ OENKU-



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

MHTUOUTOPBI 06.11.2025

27 ABTOTpOGHBII THIT 0OOMEHA BEIIECTB 10.11.2025 https://m.edso0.ru/863e766¢c

28 O https://m.eds00.ru/863e766¢

OTOCHHTE3 12.11.2025 p u

Xemocunres. Jlabopatopras pabota

2 . Im. .

9 «CpaBHeHHE MPOIIecCOB POTOCHHTE3A 0.5 13.11.2025 https://m.edso0.ru/863e766¢c

U XEMOCHHTE3a»
AHa’poOHbBIC OpraHUu3Mbl. BHITbI

30 Oposxenus. JlaGoparopuas padora https://m.edsoo.ru/863e7c98
«CpaBHEHHE MPOIECCOB OPOKEHUS U 17.11.2025
JIBIX AHUSD)
AspoOHBIE OPraHU3MBI. DTaIlbl

31 https://m.eds00.ru/863e7c98
HHEPTEeTHYECKOT0 OOMEHa 19.11.2025 : .
DHeprus MeMOpPaHHOTO TPaJUEHTa

32 HpOTOHOB.UCI/IHTCS AT®: pabota 90.11.2025 https://m.edso0.ru/863e7c98
npotoHHON AT®-cuHTa3bI
P . .

33 €aKI[UU MAaTPUYHOTO CHHTE3a 94.11.2025 https://m.edso0.ru/863e796e
TpaHckpunuus — MaTpUYHBINA

https://m. . 7

34 cures PHK 96.11.2025 ttps://m.edsoo.ru/863e796e

35 Tpancnsauus u e€ sranbl 97 11.2025 https://m.edso0.ru/863e796e
Komuposanne amuHokucnor. Pois

36 https://m.eds00.ru/863e796
pubocoM B OmocuHTE3€E OemKa 01.12.2025 e/, BCS00. DL e
Opranuzaiys reHoMa y IpoKapruoT 1

37 https://m.eds00.ru/863e796
SyKapHoT 03.12.2025 | o THEEROOERSEERE

38 MoutekysspHbIe MEXaHU3MBI https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

AKCIPECCUU TEHOB Y 3YKapHOT

04.12.2025

Bupycel — HekJieTouHble POPMBI
JKU3HU ¥ OOJIUTAaTHBIC TAPA3HTHI.

39 0.5 https://m.edsoo.ru/863e7540
[IpakTnueckas padora «Co3nanue 08.12.2025 :

MOJICITH BHPYCa»
BupycHbie 3a0051eBaHus 4€TOBEKa,

40 https://m.edso0.ru/863e7540
YKUBOTHBIX, PACTEHUI 10.12.2025 : 2
HanorexHnonoruu B 6MOJI0THH U

41 https://m.edso0.ru/863e7540
MEIUIINHE 11.12.2025 b

5 https://m. . 1

42 Ku3HeHHBIN INKII KIIETKHA 15.12.2025 ttps://m.edso0.ru/863e81b6

5 https://m. . 1

43 Marpuunsiii cuate3 [JHK 17.12.2025 ttps://m.edsoo.ru/863e81b6
Xpomocomsl. JTabopaTopHast pabota

44 «M3ydyeHne XpoMOCOM Ha FOTOBBIX 0.5 18.12.2025 https://m.edso0.ru/863e81b6
MUKpOTpenaparax»»

45 Jlenenve KIETKH — MHUTO3 99 12,2025 https://m.edso0.ru/863e81b6
Tunsl knetok. Kapuoknnes u
urokuHes. JlaboparopHas padora

46 «HaOmronenre MUTO3a B KIIETKAX 0.5 94.12.2025
KOHYMKA KOPEIIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpernaparax)»

47 Perynsmus >kn3HEHHOTO ITUKJIA
KJIETOK 25.12.2025

48 OpraHusm Kak eIMHOE 11eJI0€ 99.12 2025

49 Txanu pactenuid. JlaboparopHas 0.5



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

pabora «3ydyenue TkaHel pacTeHUi»

12.01.2026

TxaHU )XKMBOTHBIX U YEJIOBEKA.

50 Ha60puaTopHa51 pabota «3yuenue 0.5 14.01.2026

TKaHEH )KUBOTHBIX)

Opranbl. CucTeMbl OPraHoOB.
51 JlaboparopHas pabota «3yuenue 0.5 15.01.2026

OpraHOB I[BETKOBOT'O PaCTEHUS»
52 Ornopa Tena opraHu3MOB 19.01.2026
53 JIBI>KeHHE OPTaHI3MOB 91.01.2026
54 [lutaHue opraHu3MoB 99 01.2026
55 [Muranue MO3BOHOYHBIX JKHUBOTHBIX.

[TumeBapuTelbHas cUCcTeMa YeJIoBEeKa 26.01.2026
56 JlpIxaHne OpraHu3MoB 98.01.2026
57 JIpixaHue MO3BOHOYHBIX KUBOTHBIX U

YeJioBeKa 29.01.2026
58 TpaHcropT BemecTB y OpraHu3MOB

02.02.2026

59 KpoBeHocHas cuctema no3BOHOYHBIX

JKUBOTHBIX U YEIIOBEKA 04.02.2026
60 Boiaenenue y opranuzMoB 05.02.2026
61

3amuTa y OpraHu3MoB 09.02.2026
62 NMMmyHHas cuctema 4yesoBeka




11.02.2026

PazgpaxxumMocTs u perynsauus y

63
OpraHU3MOB 12.02.2026
I'ymopanibHas perymnsauus u
64
SH/IOKPUHHAS CUCTEMA KHUBOTHBIX U 16.02.2026
YeIIOBeKa
65 O
OpPMBI Pa3MHOKEHUS] OPraHU3MOB 18.02.2026
IT https://m. . 1
66 0JIOBOE Pa3MHOKEHHE 19.02.2026 ttps://m.edso00.ru/863e81b6
67 Meii https://m. : 1
eno3 95.02.2026 ttps://m.eds00.ru/863e81b6
l'amerorenes. O6pazoBanue u
Pa3BHUTHE TOJIOBBIX KJICTOK.
68 JlaboparopHas pabota «3yuenue 0.5 96.02.2026 https://m.edsoo.ru/863e81b6
CTPOCHHUS TOJIOBBIX KIIETOK Ha R
TOTOBBIX MUKpPOIIpenaparax»
NHauBuIyabHOE pa3BUTHE
69 https://m.eds00.ru/863e81b6
OpPTaHU3MOB — OHTOTEHE3 02.03.2026 FETN.SCS00.IUERE
70 3akiagKa OpraHoB U TKaHEH U3
3apOBIIIEBBIX TUCTKOB 04.03.2026
PocT u pa3BuTHE KUBOTHBIX.
JlaGopaTopnas pabota «BrisiBiIeHHE
71 . 0.5
IIPU3HAKOB CXOJICTBA 3apOJIbIILIEH 05.03.2026
MO3BOHOYHBIX KUBOTHBIX)
Pa3zmHO)€eHME U pa3BUTHE PACTEHU.
72 Jlab 0 C 0.5
aboparopHas pabora «CTpoeHue 09.03.2026

OpTraHOB pa3MHOKCHUSA BbICIIUX



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

pacTeHuin»

73

I/ICTOpI/ISI CTAaHOBJICHUSA U PA3BUTHUA
TCHCTUKU KaK HAYKH

11.03.2026

https://m.edso0.ru/863e8878

74

OCHOBHBIC TIOHSTHS U CUMBOJIBI
rereruku. JlabopatopHas pabota
«/Ipo3oduna kak 00bEKT
TeHETUYECKUX UCCIICIOBAHUI

0.5

12.03.2026

https://m.edso0.ru/863e8878

75

3aKOHOMEPHOCTH HACIIEIOBAHUS
npu3HaKoB. MoHOrHOpHIHOE
ckpeumBanue. [IpakTndeckas padorta
"N3yueHue pe3yapTaToB
MOHOTHUOPHIHOTO CKPEIIMBAHUS Y
JIpo30¢uIs"

0.5

16.03.2026

https://m.edso0.ru/863e8878

76

I_[I/ITOJ'IOFI/I‘ISCKI/IG OCHOBBI
MOHOT I/I6pI/I,I[HOF O CKPCIIMUBAHUA

18.03.2026

https://m.edso0.ru/863e8878

77

AHanu3upyoliee CKpeliruBaHue.
Henonnoe nomunnpoBanue

19.03.2026

https://m.edso0.ru/863e8878

78

JuruOpuaHoe cKpenBaHue.
[IpakTnueckas padora «/3yueHue
pe3ynbTaToOB AUTHOPUIHOTO
CKpELIMBAHUS y 1PO30(DUIBI

0.5

23.03.2026

79

I_[I/ITOJ'IOFI/ILIGCKI/IC OCHOBBI
JHT I/I6pI/I,Z[HOF O CKpCIIMBaHUA

25.03.2026

80

CI_ICHJ'ICHHOC HaCJICaOBaHHUC
IMPU3HAKOB

26.03.2026

81

XpOMOCOMHas1 TEOPHUS
HaCJIEICTBEHHOCTU

06.04.2026

82

I'eneTuka nona



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

08.04.2026

83

I'emoTun xakx OejI0CTHasA CucreMa

09.04.2026

84

I'eneT4eCcKUil KOHTPOJIb PA3BUTHUSA
pacTeHu, )KUBOTHBIX U YEJIOBEKa

13.04.2026

85

M3MeHuYnBOCTh TPU3HAKOB. Bubl
N3MEHUYNBOCTH

15.04.2026

https://m.edsoo0.ru/863e8efe

86

MoaundukanonHas U3MEHYUBOCTh

16.04.2026

https://m.edsoo0.ru/863e8efe

87

Bapuaryonnsiii psii u BapuauoHHas
kpuBas. JlabopatopHas pabota
«HccnenoBanue 3aKkOHOMEPHOCTEN
MOIU(PHUKAIMOHHON U3MEHUHUBOCTH.
ITocTpoenue BaprallMOHHOTO psia U
BAPUALIMOHHON KPUBOM»

0.5

20.04.2026

https://m.edsoo0.ru/863e8efe

88

I'eHOTHIIMUECKAs U3MEHUYUBOCTb.
KomOnHaTHBHAS N3MEHUYHBOCTh

22.04.2026

https://m.edsoo.ru/863e8efe

89

MyTannoHHas N3MEHYMBOCTb.
[Tpaktuueckas padora «MyTtauu y
Jpo30QuIIbl (Ha TOTOBBIX
MUKpOIIpenapaTax)»

0.5

23.04.2026

https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTH MYTallMOHHOTO
npoiiecca. DMUTeHeTUKA U
SIIMTCHOMMKA

27.04.2026

https://m.edsoo.ru/863e8efe

91

I'eneruka yenoseka. [IpakTuueckas
paborta «CocTaBieHHE U aHATN3
POIOCIOBHOM»

0.5

29.04.2026

92

MeToabsl Me TUITMHCKON T'e€HETUKU



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30.04.2026

93

3HaueHne MEeUIINHCKON TCHETUKU B
MPEIOTBPAIICHUN U JICYCHUN
TeHETHYECKUX 3a00JIEBaHMI YETI0BEKa

04.05.2026

94

OCHOBHBIE ITOHATHS CEIEKIUH.
JlaGoparopnas pabora «M3yueHue
COPTOB KYJIbTYPHBIX PaCTEHUN U
OO/ JOMAITHUX KUBOTHBIX»

0.5

06.05.2026

https://m.edso0.ru/863e9214

95

MeTob! ceNneKIMOHHON paboThI.
JlaboparopHas pabota «3yuenue
METOJIOB CEJICKIIUU PACTCHUN)

0.5

07.05.2026

https://m.edso0.ru/863e9214

96

JlocTrKeHns ceneKunuy pacCTeHUN U
#KUBOTHBIX. [IpakTnueckas pabota
«IIpuBuBKa pacTeHHI»

11.05.2026

https://m.edso0.ru/863e9214

97

CoxpaHeHue, U3yuyeHue u
UCTIOJIb30BaHUE TEHETUIECKUX

pecypcos

13.05.2026

https://m.edso0.ru/863e9214

98

buortexHomorus Kak Hayka ¥ 0Tpacib
npomn3BojcTBa. [IpakTryeckas padora
«M3yuenne 00bEKTOB
OMOTEXHOJIOTHM»

0.5

14.05.2026

https://m.edso00.ru/863e9214

99

OCHOBHBIE HallpaBJICHUSA
CHHTETHYECKOIN OMOJIOTHH

18.05.2026

https://m.edso0.ru/863e9214

100

XpOMOCOMHa}I U TCHHAad MHKCHCPUA

20.05.2026

https://m.edso0.ru/863e9214

101

MenuiHcKue OMOTEXHOJOTHH

21.05.2026

102

Pe3epBubiii ypok. [TloBTOpenue,



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

0000111eHHEe, CHCTEMATH3ALMS 3HAHUI

25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5




11 KITACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabnbie | IlpakTuyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl

1 4. 1 https://m.edsoo.ru/863ea20e
OpomrorionHas reopust Y. JlapuHa 02.09.2025 p u
JIBMOKYIIIME CHITBI BOJTFOIIUH BHJIOB

2 1 https://m.edsoo.ru/863ea20e
no Y. [lapsuny 03.09.2025 :
bops0a 3a cymecTBoBaHue,

3 7 i 1 https://m.edsoo.ru/863e9cle
€CTECTBEHHBII U MCKYCCTBEHHBIN 04.09 2025 p
oTOop
DopMHUpOBaHNE CUHTETUYECKOM

4 1 https://m.edsoo.ru/863e9cle
TEOPHUH IBOJIOITUN 09.09.2025 :

5 TaIb1 BOTIOUHORHOTO MpoLecea: 1 https://m.edsoo.ru/863e9cle
MHUKPO3BOJIIOIHS M MaKPOIBOIIOLUSA 10.09.2025

6 [Momymsitust — 3eMeHTapHast 1
€IMHHIIA DBOIIOIINHU 11.09.2025
3aKOH TeHETHYECKOTO PABHOBECHS
Jlx. Xapnau, B. Baiin6epra.

7 J B 1 0.5

abopaTopHas paboTa <j BISIBJICHUE 16.09.2025

W3MEHUYMBOCTH Yy 0COOEH OTHOTO
BUJIQ

8 1
DnemeHTapHbIe (AaKTOPHI SBOIIOINH 17.09.2025

9 A dexrt ocHoBaTens. DPPext 1
OYTBUIOYHOTO TOPJIBILIKA 18.09.2025



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

10

Murpanuu. N30141uu nomysisiimii:
reorpaduyeckas, OnoJorudecKast

23.09.2025

https://m.edsoo.ru/863e9cle

11

EcrecTBennsIit oT60p —
HaNPaBJISIOUINN (PaKTOp IBONIOLUN

24.09.2025

https://m.edso0.ru/863e99c6

12

[TonoBoii oT60p

25.09.2025

13

[Ipucnoco01eHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPO3BOIIOIIH.
JlaboparopHas pabota «3yuenue
apoMop(h030B U UANOATANTAIIUN Y
pacTeHu! U )KUBOTHBIX)

0.5

30.09.2025

14

[Ipumeps! npucnocoOIeHuit y
OpPraHu3MoB: MOP(OIOTUIECKHUE,
du3noIornyeckue, OMOXMMUIECKUE,
noBejicHYeckue. JlabopaTopHas
pabota «lIpucnocobnenus
OpPTaHU3MOB U UX OTHOCHUTEIbHAs
11E€JIECO00PA3ZHOCTHY

0.5

01.10.2025

https://m.edso0.ru/863e99c6

15

Bup, ero xputepuu u CTpyKTypa.
JlabGopatopnas padota «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

02.10.2025

16

Crpykrypa Buja

07.10.2025

17

BunoobpazoBanne kak pe3yabTar
MHUKPOIBOJTIOIAN

08.10.2025

18

CBs3b MHKPOSBOJIFOIIUA U
SIMUIACMHOJIOT NN

09.10.2025



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

Makpo3Bosronus.

1
9 [TanieoHTOIOTHUECKHE METOIBI 14.10 2025
W3YYCHUS IBOJIIOLIUN
20 buoreorpadudeckne MeTOIbI
W3YYCHUS DBOJIIOIUN 15.10.2025
DOMOPHOIOTHYECKUE
21 -
CPaBHUTEIBHO-MOP(HOIOTHUECKHE 16.10.2025
METOJIbI U3YUCHUS IBOJIOIIUN
MonekysipHO-TeHETUIECKHUE,
22 0
HOXUMHUYECKHE U MaTEMaTUYECKIE 91.10.2025
METOJTbI U3YYCHUS IBOJIOIIUN
23 06
II1Ee 3aKOHOMEPHOCTH IBOJIOIIUU 99 10.2025
AJlanTBHAS pajuaIys.
24 H
€pPaBHOMEPHOCTH TEMITOB 93.10.2025
SBOIIOLNHT
HayuHble TUIoTe3bl MPOUCX0KICHUS
25 https://m.edso0.ru/863ea5a6
JKU3HHU Ha 3eMiie 28.10.2025 RS-, E0S00.TU 4
JloHayuyHbI€ TIPECTABICHUS O
26 https://m.edsoo.ru/863ea5a6
3apOKICHUN KU3HU 29.10.2025 2
OCHOBHBIE dTalbl HEOPTAHUICCKON
27 https://m.edsoo.ru/863ea5a6
SBOIOIHH 30.10.2025 0
28 I'unotessl 3apoXkIeHUs KUZHU 05.11.2025 https://m.edso0.ru/863ea5a6
Hcropus 3emnn 1 MeTOBI €€
29 usysemm. Jlabopatopuas padora 0.5 https://m.edsoo.ru/863ea5a6
«/3ydeHne u onmMcaHne HCKOMaeMbIX 06.11.2025

OCTAaTKOB JPCBHUX OPTaHU3MOB»



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

HauanbHble 3Tanbl OpraHuyecKou

30 IBOJIIOLIUU 11.11.2025
31 DBOJIONHS DYKApHUOT 12.11.2025
OcCHOBHBIE 3Tambl HBOJIIOLIUU
pacturtenbHoro mupa. [Ipaktuueckas
32 abota «M3yuenue ocobeHHOCTElH 0.5
I(:Tpoem/m pz:TeHI/Iﬁ pa3HbIX 13.11.2025
OTJICTIOBY
33 OCHOBHBIE 3TaIbl 3BOIONNN
YKUBOTHOI'O MUDPa 18.11.2025
DBOJIIOIHS KUBOTHBIX.
34 [TpakTrueckas padora «/3yyenue 05
0COOEHHOCTEH CTPOCHUS 19.11.2025
MO3BOHOYHBIX KUBOTHBIX)
35 Pa3Butue xu3Hu Ha 3emiie o 3paM 1
nepuojam 20.11.2025
36 MaccoBble BBIMUpaHUS —
SKOJIOTUYECKUE KPU3UCHI MPOIILIOTO 25.11.2025
37 CoBpeMEeHHBII KOJIOTHYECKHUMA
KpHU3HUC, €T0 OCOOEHHOCTH 26.11.2025
38 CoBpeMeHHas cucremMa
OpPraHUYECKOr0 MUpa 27.11.2025
39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITHI
OpraHU3MOB 02.12.2025
40 AHTPONOJIOTUsS — HAyKa O UeloBeKe 03.12.2025 https://m.edsoo.ru/863eac2c
41 PasButne npencraBieHui o https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

MMPOUCXOXKICHUHN YCIIOBCKA

04.12.2025

MecTto yenoBeka B cucTeMe
opranuyeckoro Mupa. Jlaboparophast

42 0 1 0 i .
pabora «3ydenue ocobeHHOCTEH 0.5 09.12.2025
CTPOCHHSI CKEJIeTa YeIOBEKa,
CBSI3aHHBIX C TPSIMOXOKICHUEM))

43 https://m.edsoo.ru/863eac2c
JIBKyIIMe CUIIBI aHTPOIIOTEHE3a 10.12.2025 P u
CooTHoIIEHNE ONOJIOTHYCCKHUX U

44 https://m.edso0.ru/863eac2c
COIMAIIbHBIX (PaKTOPOB B 11.12.2025 p
AHTPOIIOTCHE3E

45 0]

CHOBHBIC CTAJIH aHTPOIIOTCHE3a 16.12.2025

46 I1

aJICOrCHETHKA U TAJICOrCHOMHUKA 17.12.2025

47 DBOJIOIUS COBPEMEHHOTO YeJIOBEeKa
18.12.2025

Yenoseueckue pacsel. [IpakTrueckas

48 0 1 0.5 https://m.edso0.ru/863eaea2
paodora « U3yquI/Ie 9KOJIOTHIECKUX 23122025 p
aJlanTalfi YeJI0BeKa»

MexICIUIITMHAPHBIE METOTBI

49 https://m.edso0.ru/863eaea2
ARTPOTIONOTHH 24122025 0

50 3

apoXJICHUE U Pa3BUTHE SKOJIOTHH 95 12 2025
Mertoab! akosioruu. JlaboparopHas

o1 pabora «M3y4yeHrne MeTo10B ) 0.5 30.12.2025 https://m.edsoo.ru/863eafec
9KOJIOTHYCCKUX MCCIICOBAHHIN

52 3HayeHue PKOJOTHUECKUX 3HAHUI https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec

JJI 4CJI0BCKA

13.01.2026

53

Oxosnorudeckre GaKkTopsl

14.01.2026

https://m.edsoo.ru/863eafec

54

Abuotnueckue pakTopsl. CBET Kak
IKOJIOTUYECKH (pakTop.
JlaGopaTopHas pabota «BbisiBIeHHE
NPUCTIOCOOJICHUI OPTaHU3MOB K
BJIMSIHUIO CBETa»

0.5

15.01.2026

55

AOGuoTtndeckue GpakTopsbl.
TeMneparypa Kak 3KOJIOTHYECKHI
daxrop. JlabopaTopras padbota
«BpigBrneHUE MPUCIOCOOTEHUN
OpPTaHU3MOB K BITUSTHUIO
TEMIIEPATYPHI»

0.5

20.01.2026

https://m.edso0.ru/863eb10e

56

Aobuotnueckue pakTopbl. BmaxxHOCTH
KaK 9KOJIOTMYECKUH (aKTop.
JlaGoparopHast paboTta
«AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHui U3 Pa3HbIX MECT OOUTAHUS

0.5

21.01.2026

https://m.edso0.ru/863eb10e

S7

Cpensl 00uTaHusI OpraHU3MOB

22.01.2026

58

buonoruueckue PUTMBI

27.01.2026

https://m.edsoo0.ru/863eb10e

59

’KuzHennslie (opMbI OpraHu3MOB

28.01.2026

60

buotnueckue pakTopbl

29.01.2026

61

3HaucHUE OMOTHYECKUX



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

B3aUMOJIEUCTBUHN IS
CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOurauus

03.02.2026

DKOJIOrMYECKUE XapaKTEPUCTUKHI

62
HOIYJISALUN 04.02.2026
OcHOBHBIE MTOKA3aTeNN MOMYJISAIUN:
63 https://m.edsoo.ru/863eb46a
YUCJIE€HHOCTD, IIJIOTHOCTD, 05.02.2026 p
BO3pacTHas U MOJI0Bas CTPYKTypa
OcCHOBHBIE [TOKa3aTeNN MOMYJIALNU:
64 POXKIAAEMOCTb, IPUPOCT, TEMIT POCTA, 10.02.2026
CMEPTHOCTb, MUTPAIIHH
65 DKoJoruueckas CTpykTypa
MOMYJIALNN 11.02.2026
66 JvHamuka nomnynsauuu u eé
perynsuus 12.02.2026
67 Kpussie pocta 4nciIeHHOCTH
nonyssanun. Kpusble BBDKUBaHUS 17.02.2026
DKoJoruyeckas HUIIA BUJA.
68 JlaGopaTopnas pabota 05
«[IpucnocobneHust CeMsiH paCTeHHIA ' 18.02.2026
K pacceIeHUIo»
69 Bupa kak cucrema nomynsinui 10.02.2026
3aKOHOMEPHOCTH TTOBEJICHUS U
70 https://m.edsoo.ru/863eb46a
MUTPALUANA KUBOTHBIX 24.02.2026 >
Coo0111ecTBO OpraHu3MOB —
71 https://m.edsoo.ru/863eb46a
GHoneRo03 25.02.2026 |
72 DKocucTemMa Kak OTKphITasi CUCTeMa



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

26.02.2026

Kpyrosopor BemecTs 1 OoTOK

73
SHEPrUuu B IKOCHUCTEME 03.03.2026
74 OcHo
HOBHBIE ITOKA3aTEIH YKOCUCTEMBI 04.03.2026
75 OKOJIOTHYECKHE
JIOTHYECKUE TTHPAMUJIBI 05.03.2026
76 H3meHeHust cooOIecTB —
CYKIICCCHUU 10.03.2026
[TpupoaHBIE SKOCUCTEMBI.
77 C) .
KOCHCTEMBI 03ep I:I pek 11.03.2026
DKOCUCTEMBI MOPEH U OKEaHOB
[TpupoaHBIE SKOCUCTEMBI.
78 6] 5
KOCHUCTEMBI TYH/IP, JIECOB, CTEIICH, 12.03.2026
MYCTHIHBb
79 A
HTPOTIOTCHHBIE YKOCHUCTEMBI 17.03.2026
VYpboskocuctemsl. [Ipaktuueckast
80 abora «M13 0.5
pabor YUEHUE W ONIFCAHNE 18.03.2026
ypOOIKOCUCTEMBI»
3aKOHOMEpPHOCTH (POPMUPOBaHHUS
81 OCHOBHBIX B3au I 5
MOACHETEH 19.03.2026
OpPTaHU3MOB B HKOCHCTEMaX
MexaHn3MbI BO3IEHCTBUS
3arps;3HEHUN Pa3HBIX THUITOB HA
82 0
CyOOpTraHU3MEHHOM, 94.03.2026

OpPraHU3MEHHOM, MOMYJIALIMOHHOM U
HKOCHUCTEMHOM YPOBHSX




buochepa — obmiermanerapHas

83 obomnouka 3emiu 25.03.2026
84 VYuenue B. 1. Bepuajckoro o

ouocdepe 26.03.2026
85 3aKOHOMEPHOCTHU CYLIECTBOBAHUS

ounochepsl 07.04.2026
86 Kpyrosopots! BeniecTs u

OMOTreOXUMHUYECKHUE ITUKIIBI 08.04.2026
87 3onanbHOCTh Ouochepsl. OCHOBHBIE

OMOMBI CYILIU 09.04.2026
88 YcrolunBocTh OHochephl 14.04.2026
89 DKOJIOTUYECKUE KPUUCHI M UX

MIPUYHUHBI 15.04.2026
90 BosneticTBue uenoBeka Ha Ouocdepy 16.04.2026
o1 AHTpOIIOreHHOE BO3/IeUCTBHE Ha

PacCTUTEIbHBIN U )KUBOTHBIN MUP 16.04.2026
92 OxpaHna npuposl 91.04.2026
93 OCHOBHBIE IPUHLUIIBI YCTOHYHUBOTO

Pa3BUTHS YEJIOBEUECTBA U MPUPOJIbI 22.04.2026

ParronansHOe NpUpPOIOIOIH30BAHUE
94 U COXpaHeHHe OMOJIOTHYECKOT

paCC:I){OF())6pCaSI/ISI ge:/m(p)l o 23.04.2026
95 O6o0011eHne o Teme

«MUKpO3BOIIOLUS U €€ PE3YIbTATHI» 28.04.2026
96 O6o0011eHne o Teme




«Makpo3BOIIONHS U €€ pe3yIbTaThl»

29.04.2026

0O0001IeHE 10 TEME

97 «[IpoucxoxaeHue u pa3BUTHE KUZHU 1 30.04.2026
Ha 3eMiie»
O0600111eHHE IO TEME
98 «[IpoucxoxaeHne YeIOBeKa — 1
05.05.2026
AHTPOIIOTEHE3)»
O06006111eHHE IO TEME «DKOIOTHSI —
99 HayKa O B3aMMOOTHOLICHHSX 1 06.05.2026
OpPTraHHU3MOB»
100 0O600menue mo temMe «OpraHu3msl 1 1
cpena oOuTaHHS 07.05.2026
101 O06006111eHHE IO TEME «DKOJIOTHS 1
BUJIOB U TIOITYJISIIIUIA» 12.05.2026
102 O0606menue o Teme «buocdepa — 1
rio0anpHas Y3KOCUCTEMAY 13.05.2026
OBHIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME







IMPOBEPSAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K NMPEeIMETHBIM Pe3yJIbTATAM OCBOEHHUSA
OCHOBHOW 00pa3oBaTe/IbHON MPOrPaMMBbI CpeIHero 00111ero
oOpa3oBaHus

CdopMHpPOBAHHOCTh 3HAHWA O MECT€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmMHupoBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHON KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pEIICHUN KU3HEHHO BXHBIX COLUATBHO-3TUYCCKUX, SKOHOMUYECKUX,
HKOJIOTHYECKHX MPOOJIEM YEIOBEUECTBA, a TAKXKE B PEIICHUN BOIPOCOB
palMOHAIBHOTO TIPUPOJIOINOIL30BaHUS, B (POPMHUPOBAHUH IICHHOCTHOT'O
OTHOILIEHHSI K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJE POCCHUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenue cucremoll 3HaHWMA 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, MCIIOJIB3YEMbIX B OMOJOTMYECKHX HCCIEIOBAHMSX >KUBBIX
OOBEKTOB M OJKOCUCTEM (ONMCAHHE, HW3MEPEHHE, IPOBEIECHUE
HaOJIOZIeHWIT); CIOCOOaMM BBISBICHHUS W OLEHKH aHTPOIOT€HHBIX
U3MEHEHUH B IPUPOJIE.

VYMeHHe BBIIBUTATh TUIOTE3bI, IMPOBEPATh MX SKCIEPHUMEHTAIBHBIMU
cpeactBamu, (opMynaupys Lenb HCCIEI0BaHMSA, aHAJIM3HPOBATH
TIOJTy9YE€HHBIC Pe3yIbTATHI U JIENaTh BHIBOIBL.

BbisiBIIeHHE  3aBUCUMOCTH  MEXKIy HCCIEAYEMBIMH  BEIUYAHAMH,
00BsICHEHHE MOJIYYEHHBIX Pe3yJIbTaToOB U (POPMYIHUPOBAHHE BHIBOJIOB C

HCITIOJIb30BAHMEM HAYUHBIX HOHSITPII71, TGOpI/Iﬁ U 3aKOHOB

YMenue BiageTb CUCTEMON OMOJIOrMYECKHMX 3HAHHWM, KoTopas
BKJIIOYAET: OCHOBOIOJIArarole OUOJIOTHYeCKUe TEPMUHBI U TOHATHSA
(K13Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BHJ, MOIMYJAIMS, 3KOCUCTEMA,
ouorieHo3, Onocdepa; MeTabOIM3M, TOMEOCTa3, KJIETOYHBIA UMMYHUTET,
OuocuHTe3 Oenka, OWOIMOIUMEpBI, JWUCKPETHOCTb, CaMOPETYIISIHS,
CaMOBOCIIPOU3BENICHNE, HAaCJIE/ICTBEHHOCTD, WU3MEHYUBOCTD,
SHEPrO3aBUCUMOCTB, POCT U pa3BUTHE);

Ouonornyeckue Teopuu: KietoyHas Teopus 1. IlIBaHHa, M.
[Mlneiinena, P. BupxoBa; KIOHAIBHO-CENEKTUBHOTO HMMMyHHUTEeTa Il
Opmux, 1.11. MeunukoBa, XpOMOCOMHasi TEOpHsI HACJIECTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBomrornmonHas

teopust Y. JlapBMHA, CHHTETHMYECKass TEOpPUS OHBOJIOLUU, TEOpUs




antpororere3a Y. Jlapsuna; Teopusi Ouoreornenoza B.H. Cykauépa;
yuenne H.M. BaBuioBa o meHTpax MHOTOOOpasus W MPOMCXOKICHUS
KyJbTypHbIX  pactenud, ydyenue A.H. CeepuoBa o0 nytax u
HaIpaBICHMUIX IBOIIONUY, yaeHue B.M. Bepuaackoro — o 6uocdepe);
3aKOHBI (€AMHOOOPAa3Hs IOTOMKOB IIEPBOTO MOKOJEHUS, PacIleIUIEHUs
MIPU3HAKOB, HE3aBUCUMOIO HacienoBaHusa MNpu3HakoB I'. Mennens;
CLEIUJICHHOTO HACJEAOBAHMS IPU3HAKOB M HAPYILIECHUS CLEIJICHUS
resoB T. Moprana; rOMOJOTMYECKHMX PSIAOB B HACIEACTBEHHON
m3meHunBoctn H.M. BaBuioBa; reHetuueckoro pasHoBecus JIK.
Xapmu wu B. BaiinOepra; 3apogsmmeBoro cxoactBa K. bapa;
OounoreHeTndeckuii 3akoH J. ['ekkens, @. Mromepa);

MPUHITUITBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuHumyMa FO. JIubuxa, SKOIOrMYecKo MUpaMH]Ibl YHCel,
OMOMAacChl M SHEPTHUH);

runote3bl (koanepatHo A.W. Omapuna, nepBuyHOro OynboHa JIx.

Xonneitna, mukpochep C. Pokca, pudoznma T. Yek)

YMeHue peuIaTh ITOUCKOBLIC OMOJIOrMYECKHE 3a4a4yl, BbIABJIATH
MNPUYINHHO-CICACTBCHHLIC CBA3HU MCKOAY HCCIICAYyCMBbIMU
OHOJIOTHUCCKUMU 06’I)CKT3.MI/I, npoueccaMmn M ABJICHUAMU,  OCJIATh
BBIBOJbI X ITPOTHO3bI HA OCHOBAHHWH IMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJAITh T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIUMBAHUA I PAa3HbIX THUIIOB
HaCJICAOBAHHUS IMPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI IICPCHOCA

BCHICCTB U DHCPIruu B OKOCUCTEMAX (HCHI/I IIUTaHusA, ITUIICBBIC CeTI/I)

YMeHne ycTaHaBIMBaTh B3aUMOCBSI3M  MEXJYy  CTPOCHHEM U
(GYHKIMSMHM: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, oOpraHaMu H
CHUCTEMAaMU OpraHOB Yy DPACTE€HUH, >XMBOTHBIX U YEJIOBEKA; MEXIY
JTaraMM OOMEeHa BEIIEeCTB; TarnaMH KJIETOYHOTO LIMKJIA U >KU3HEHHBIX
LUKJIOB OPraHU3MOB; 3TallaMi 3MOPUOHAIIBHOTO PA3BUTHUS; TEHOTUIIOM
u (QeHotunom, ¢eHoTunoM U (akTopamMu cpeapl  OOWUTaHMS,
IIPOLECCAMH  DBOJIIOLIMM;  JBWKYIIUMH CWJIaMH  aHTPOIOIE€HE3a;
KOMIIOHEHTaMH Pa3JIMYHbIX 3KOCHUCTEM U IMPUCHOCOOTIECHUSIMH K HUM

OpTraHU3MOB

YMeHue BbIACNATH CYIIECTBEHHbIE TPU3HAKHU:

CTPOEHHMSI BUPYCOB, KJIETOK MPOKAPUOT U AYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOUHBIX OPraHU3MOB, BHUJOB, OMOTr€OIEHO30B, 3KOCUCTEM U
Oouocepsl; CTpOEHHs OpPraHoB M CHUCTEM OpraHOB pPacTEHMH,
JKUBOTHBIX, UEJIOBEKA; IPOLIECCOB JKU3HEAEATENbHOCTH, IPOTEKAOIINX

B OpraHu3sMax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOIOTHYECKHX




nporeccoB: oOMeHa BemiecTB  (Merabonmu3Mm), HUHPOpMaMu U
MIPEBPAICHUS YHEPTUH, OPOKEHHS, aBTOTPO(PHOTO U TeTepoTpodhHOrO
TUIOB TUTaHUs, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meiio3a,
raMeTrorenesa, AMOpHOreHe3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOKEHUS, UHIMBUIYaIbHOIO Pa3BUTUSl OpraHu3Ma (OHTOrEHE3a),
B3aMOJICHCTBHSI T'€HOB, TETEPO3UCA; JEHCTBHHA HCKYCCTBEHHOTO
ortOopa,  CTaOWIM3UPYIOIIEro, JBIXKYHIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT0 OTOOpa; aJUIONAaTPUYECKOTO U CHUMIIATPUYECKOTO
BUI000Pa30BaHMUs; BIMSHUS JBIDKYLIMX CHJI SBOJIOIMHM Ha TeHO(DOH[
HOMYJISAUN; HPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpelae OOuTaHus,
YyepeloBaHUSl HANpPaBICHUH SBOJIOIMH; KPYroBOpOTa BEIIECTB W

IMOTOKAa 3HEPIrUH B SKOCUCTCMAX

ChopMupOBaHHOCT YMEHHUS BBLIEIATH CYIIECTBEHHbIE HNPU3HAKU
BUPYCOB, KIETOK MPOKAapUOT M OYKapHUOT; OIHOKICTOYHBIX U
MHOTOKJIETOUYHBIX OPTaHM3MOB, BHJOB, OHMOTE€OIICHO30B M IKOCHUCTEM;
0COOEHHOCTH MpOLIECCOB OOMEHA BEIIECTB U MPEBPALLEHUS] YJHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO M OSHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHS, pa3BUTUS U
pPa3MHOXKEHUS, UHIMBUIYaIbHOIO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
O0pBOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHus,
IPUCTIOCOOJIEHHOCTH  OPraHU3MOB K cpele OOWTaHus, BIMSHHA
KOMITOHEHTOB 3KOCHCTEM, aHTPOINOIE€HHbIX M3MEHEHHMH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB W NPEBPAIICHUS DYHEPTUU B

ouocdepe

Ymenue UCTIONIB30BaTh COOTBETCTBYIOIINE apryMEHTHI,
6I/IOJ'IOFI/I‘~IGCKyIO TCPMUHOJIOTUIO W CHUMBOJIMKY IJId AOKa3aTcJIbCTBa
POJICTBa OPraHU3MOB PA3HBIX CHCTEMATUYECKUX TPYII; B3aUMOCBSI3U
OpraHM3MOB WU Cpeibl OOWTaHMs; €JUHCTBA YEJIOBEYECKHX pac;
HEOOXOAMMOCTH 370POBOT0 00pa3a >KU3HU, COXpaHEHUs! pa3HOOOpas3us
BUJIOB W DOKOCHCTEM KaK YCJIOBHA COCYIICCTBOBAHWA MNPUPOALI U

YCJI0BCUYCCTBA

YMeHHe KpUTUYECKH OIIEHHWBaTh WHGOPMAIMIO OHOJOTHYECKOTO
COJIepKaHMsl; MHTEPIPETUPOBATh ITHUYECKUE ACHEKTHl COBPEMEHHBIX
HCCIIEIOBAHUH B OHOJIOTHH, MEIUIIHE, OHMOTEXHOJIOTHH,
paccMaTpHuBaTh rnobanbpHbIe 9KOJIOTHYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IMO3UITUIO




INEPEYEHD 3JIEMEHTOB COIAEPKXAHUA, ITIPOBEPAEMbBIX HA EI'D
1O BUOJIOT'UHN

Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHMS

buosnorns xak HayKa. ’KuBble cucTeMBl M UX HN3Y4YCHUC

11

CoBpeMeHHasi OHOJNOTHsS — KOMIUICKCHAass Hayka. DHOJIOTHYECKHEe HayKh H
u3ydaeMbie UMH TIpoOnembl. DyHIaMEHTaIbHBIC, MPHUKIATHBIC W TIOWCKOBBIC
HAy4YHBIC UCCIICAOBAHUS B OMOJIOTHH.

3HaueHne OWOJOTMM B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHbie ¢ Ouosiorvell. 3HaYeHHWE OMOJIOTHH B
NPAaKTUYECKOW JIEATEIIFHOCTH 4YeJOBEKa: MEJHIMHE, CEIbCKOM XO3SICTBE,

IIPOMBILUIEHHOCTH, OXPaHEe IIPUPOIBI

1.2

JKuBble cuctembl Kak mpeaMer usydeHusi Ouonoruu. CBONCTBA JKUBBIX CHUCTEM:
€IMHCTBO XHWMHYECKOTO COCTaBa, IUCKPETHOCTh M ULEIOCTHOCTb, CIOXHOCTh W
YHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3al *XUBbIX CUCTEM: MOJIEKYJSPHBIM, KIETOYHBIA, TKAHEBBIi,
OpraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOH, J3KOCHCTEMHBIN
(Obuoreonenotnueckuii), Ouochepusiit. Ilporeccsl, MPOUCXOAAINIME B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKH XUBOro. JKu3Hb Kak ¢opMma CyIIECTBOBAHUS

MaTepun

1.3

Metoasl Ouonormueckoil Hayku. HabOmioneHuwe, wu3MepeHUE, OSKCIEPUMEHT,
cucreMaTusauus, wmeTaaHanu3. IloHsThe o0 3aBUCUMOM M HE3aBHCHMOU
nepemeHHou. [lmanupoBanue skcnepumenta. [locTaHOBKa M MpoBEpKa THIOTES.
HyneBass rumote3a. Ilonsatue BbIOOpKM u €€ J0CTOBEpHOCTh. Pa3bpoc B
Ounonornueckux naHHbIX. OIIEHKa JOCTOBEPHOCTH TMOJNYUYEHHBIX PE3yIbTaTOB.
[IpyunHBl HCKaXXEHHsI PE3yJbTAaTOB ASKcrHepuMeHTa. [loHATHE CTaTUCTUYECKOrO

TECTAa

Knerka kak Onojorudeckast cucrema

2.1

Knetka — cTpykTypHO-(DyHKIIMOHAIbHASL €AMHULA KUBOro. VcTopusi OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. [lIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE MONOXKEHNUS COBPEMEHHON KJIETOUHOW TEOPHH.
MeToabl MOJEKYISIPHON U KIETOUHOU OMOJIOTHUU: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METOJT MEUYEHBIX aTOMOB, nuQepeHnantbHoe

eHTpu(yrupoBaHue, KyJTbTHBUPOBAHUE KIETOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMUKpPOAJIEMEHThL. Bona u

e€ poiib Kak pacTBOPUTEINsI, peareHTa, ydacThe B CTPYKTYpPUPOBAHUU KIIETKH,




TEIUIOpETysii. MUHepanbHbIEe BElIeCTBA KIETKH, WX OHOJOTHYECKas pPOJIb.
Ponb kKaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornyeckue monumepnl. benku. AMHUHOKUCIOTHBIH cOocTaB  OEJIKOB.
Ctpykrypbl OenkoBod Monekynbl. llepBuuHas cTpykTypa Oenka, MEeNnTUIHAS
CBsA3b. BropuuHas, TpeTUYHas, 4YeTBEpTUYHAs CTPYKTypbl. J[leHaTypanusi.
CgoiictBa 0enkoB. Knaccudukamnus 6enkoB. buonorndeckue GyHKIMU OSIKOB.
VYrneBonapl. MoHOcaxapuabl, JuUcaxapuibl, OJIUTOCaxapuibl U TOJUCAXAPUIBI.
OO0muii TUIaH  CTpOCHHUS U (PU3UKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
Buonornueckue GyHKIUN YTIEBOIOB.

Jlununer. TmapodwinbHO-rUAPOoPOOHBIE CBOMCTBA. Kiaccudukaus TUNIHIOB.
Tpurnuuepunst, ¢dochoaunuasl, BOCKH, CTEpouabl. buomormdeckue ¢GyHKIUU
munuoB. OOmIMe cBOMCTBa OMONIOTMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTD
K CaM03aMbIKaHHUIO, TOJYTIPOHUIIAEMOCTb.

HyxneunoBeie kucnorsl. JIHK u PHK. Crpoenue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ipunnun komruiementapaoctu. [IpaBmwio Yapradgda. Crpykrypa
JIHK — nBoiinas cnupainb. Mectonaxoxaenue u ouonornyeckue Gynkuuu JJHK.
Bune PHK. ®@ynxkuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonornueckue Gynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, X (DYHKIIMU B
kietke. CexkBenupoBanue JJHK.

CtpykrypHas Ouojorus: Ouoxumudeckue u Ouodusnueckue uccleaoBaHUsS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYT

2.3

Tunel  KIETOK:  dykKapuoTWyeckas M Ipokapuorudeckas. CTpykTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHMsI KJIETKU.

Crpoenne mnpokapuoTHyeckoi kineTku. Kietounas cTeHka OakTepuil M apxei.
OCOOEHHOCTH CTPOEHUSI TeTepOoTpOoHOW M aBTOTPO(PHOH MPOKAPUOTHUECKUX
KJIeTOK. MecTo 1 poib MPOKapuoOT B OMOIIEHO3aX.

Crpoenrie M (QyHKIMOHMPOBAHUE SyKapHOTHUYecKoM KieTku. [lnazmaruueckas
MeMOpana (razmanemma). CTpykTypa IiazMarudeckod MeMmOpanbsl. TpaHcropt
BEIIECTB 4Yepe3 IUIa3MaTU4decKyldo MeMOpaHy: TaccHBHbBIM  (auddysus,
oOneruénHas uQQy3us), aKTUBHBIM (MEPBUYHBIM M BTOPUYHBIA aKTHUBHBIN
tpancnopT). [lomynmponuriaemocts MemOpanbl. PaGora  HaTpuii-KaJneBOTO
Hacoca. DHAONMTO3: MHUHOIUTO3, (aroruro3. Jk3omuTo3. KilerouHnas creHka.
CrpykTypa U GYHKIUH KJIETOYHOW CTEHKU PACTeHUH, IPUOOB.

Hurorasma. [urto3onb. Llutockener. JIpwkeHue nuroruazmel. OpraHouibl
kieTkd. OgHOMeMOpaHHBIE OPraHOWIbl KJIETKH: OHHJOIUIa3MaTH4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (YHKIUH. B3auMocCBs3b
OJTHOMEMOpPaHHBIX OPraHoMI0B KIeTKH. CTpoeHHEe TPaHyIspPHOTO PETUKYIyMa.

Cunte3 pacTBOpuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamgkwmii




(arpaHynsapHBIi) SHAOIIA3MaTHYECKUH peTukynyM. CekpeTopHas (QyHKIHA
anmnapara ['onbmku. TpaHCHoOpT BellecTB B KIETKe. Bakyonu pacTUTenbHBIX
kietok. Kirerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU bl KJIETKH: MUTOXOHJIPUH, TUIACTUABI.

Crpoenrie u (GyHKUMHM MUTOXOHIpUN M miactui. llepBuuHble, BTOPUYHBIE
CIIO)KHBIE  IUIACTHJbl  (DOTOCHHTE3UPYIOLIUX  JYKApHOT.  XJIOPOIUIACTBHI,
XPOMOIUTACTBI, JIEMKOIIIACTHI BBICIIIMX PACTCHUMN.

HememOpannbie opraHouabl kietku CrpoeHue U (QYHKIMH HeMeMOpaHHbIX
OpraHouJioB KjieTku. PubGocombl. MukpoduiaameHTsl. MplIeyHble  KJIETKU.
Muxkpotpybouku. Kierounsiii nentp. CTpoeHue UM JABUKEHHE HKTYTUKOB U
pecHruek. MUKpOTpyOOoUKH LuTOILIa3Mbl. LleHTproms.

Anpo. ObGonouka sapa, XpoOMaTuH, KapuoIlia3Ma, SJIPBILIKHA, MX CTPOEHUE U
bynkuun. SnepHsiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacnoioKeHHe
XpOMOCOM B UHTep(]a3HOM sifpe. benku XxpomaTuHa — TUCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOM)

2.4

AccuMWISALIAS ¥ TUCCUMHJISIIIUSL — JIBE CTOPOHBI MeTa0onm3Mma. Tumbel oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpodHbIH. YdacTue KUCIOpoaa B OOMEHHBIX
mporeccax. DHepreTudeckoe oobecrieyeHue KieTku: mpeBpameHue ATD B
0OMEHHBIX mporeccax. DOEepMEHTATUBHBIA XapakTep pEaKUUid KIETOYHOTO
MeTaboim3ma. DepMEeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHCTBHSL.
Kodepmentsl. Otnnuuns (GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
AKTUBATOPHl U OEIKU-MHTUOUTOPHI. 3aBUCHMOCTh CKOPOCTH (EepMEHTATHBHBIX
peaKkiuii OT pa3IMUHBIX (DAKTOPOB.

IlepBuuHbId CHHTE3 OpraHuueckux BewecTs B Kierke. dorocuHres. Poib
XJIOpOIJIacTOB B mporecce (orocuHTe3a. CBeroBas u TeMHOBas  (a3bl.
[TpogykTuBHOCTh (PoTOCHMHTE3a. BrusHue paznuuHbX (AKTOPOB HAa CKOPOCTH
¢dorocunTe3a. 3HaueHue HPOTOCHHTE3A.

XemocunTe3. PaznooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPU(PHUITUPYIOLINE
OakTepuu, xene300aKkTepuu, CepoOAKTEPHH, BOJOPOJHBIC OakTepuu. 3HAUYECHUE
XE€MOCHHTE3A.

AHa’poOHbIle opraHu3Mbl. Buapl OpoxxeHus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OyaAUTEH OONe3HEH.

AspoOHBIE OpraHU3MBl. JTallbl dHEpreTHdeckoro oomeHa. I[loaroToBUTENbHBIN
stan. ['mukonus — 6ecKUCIopoIHOE paclleIeHUe TITF0KO3bI.

buonornyeckoe oOkuclieHHWE, WM KJIETOYHOE JbIXaHue. Poiib MUTOXOHApPUN B
rpoueccax OMOJIOTUIECKOTO OKHCJICHHS. Huxmueckue peaKImu.

OxkucnurensHoe QochopmmpoBanue. [IpenmymecTBa a’podHOTO TTyTH OOMEHA




BEIIECTB epe aHa3POOHBIM. D) PEKTHBHOCTH IHEPTETUIECKOTO OOMEHa

2.5

Peakiuu MaTpuyHoro cuHresa. lIpMHIMI KOMIIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanmsauus HacnencTBeHHON nHpopManuu. I'eHeTnueckuit
Ko, ero csoucrBa. Tpanckpunuus — Marpuusbsli cuHTe3 PHK. ITpunHunmns
TPAHCKPHUIILMH: KOMIUIEMEHTapHOCTh, aHTUIAPAIIEIBHOCTh, AaCUMMETPUYHOCTb.
Tpancnsauus u e€ srambl. Yuactue tpancrnopTHeix PHK B OunocunTe3e Oenka.
VYcnoust OuocuHTe3a Oenka. KoampoBanwe amuHokucinor. Pomp pubocom B
O6uocunTese Oernka.

Opranuszaiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsnus akTUBHOCTU I'€HOB Y
npokapuoT. ['mnoreza omepona (®. XKako6, K. Mano). Perymsmus oOMeHHBIX
nporeccos B Kierke. Kiietounslii romeocTas.

Bupycsl — HekneTounsle (OpMBI KH3HH M OOIMratHele mapasuthl. CTpoeHue
HPOCTBIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycusie 3aboneBanust yenoBeka, *XHBOTHBIX, pacteruid. CIINJ], COVID-19,

CconuaJIbHBIC 1 MCAUTTUHCKHEC HpO6.H€MI)I

2.6

Knerounsii 1mki, ero mepuonsl u  perymsnusa. Matepdaza w muros.
OcobeHHOCTH TpolleccoB, MpoTekaromux B uHTepdasze. IloaroroBka KIETKH K
nenenuto.  [Ipecunrtermueckuil  (IIOCTMUTOTHYECKH), CHUHTETHYECKUH U
MOCTCHUHTETUYECKUHN (IPEMUTOTHYECKHUH ) IEpHOBI HHTEP(DA3bI.

Marpuunsii  cunte3 JHK — permmkanua. I[lpunnuner permkannn  JIHK:
KOMIIJIEMEHTAapPHOCTb,  ITOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AHTHUIIAPAJUIEIBbHOCTD.
Mexanusm perummkanun [JJHK. Xpomocomsr. Ctpoenue xpomocom. Tenomeps! u
TesoMepa3a. XpPOMOCOMHBIM Ha0Op KIETKM — KapHOTHI. JIMIUIOMIHBIA U
rariouiHelid  HaOopbl XpomocoM. ['omonoruunesie XxpomMocoMmbl. [lonoBbie
XPOMOCOMBL.

Jlenenne xierkn — Muro3. CTaguu MHUTO3a U NPOUCXOJAIINE B HUX MPOLIECCHI.
Tunel muroza. KapuokuHes um LUTOKMHE3. buonornueckoe 3HaueHUE MHUTO3A.
Perynsust MuToTHUeCKOro 1uKia kiaetku. [IporpaMmmupyemas kierouHas rudesns
— amomnTo3.

CDYHKI_II/IOHaJ'IBHaH TCHOMHMKA

OpFaHI/BM Kak OMoJIornyeckasl CucreMa

3.1

OnHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOT'OKJIETOUHBIE OpraHu3MbI u
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMBl pa3MHOXKEHHS OpraHu3MoB: Oecrojioe (BKJIIOYasi BETETaTUBHOE) W
nojoBoe. Buasl  Gecrooro  pa3MHOXKEHHUS:  [MOYKOBAHUE,  CIIOPYIISILINS,
dbparmeHTanus, KIOHUPOBAHUE.

[TomoBoe paszmuokenue. [lomoBsie kneTku, wim rametsl. Metio3. Ctagun Meiosa.

IToBenenue xpomocom B mero3ze. Kpoccunrosep. buonornuecknii cmbica Meio3a




¥ TI0JI0BOTO IIpouecca. Meio3 U ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzaponsiiieBoe pa3BuTHE. ['ameToreHe3 y KUBOTHBIX. I[l0JOBBIE JKeEJE3BI.
OOpazoBanne © pa3BUTUE TMOJIOBBIX KieTok. (CrnepMaroreHe3 U OOTreHes.
CrpoeHrie TONOBBIX KIETOK. OIUIOZOTBOpPEHHE U SMOpPHOHAIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.
WnpuBuayansHOoe pa3BUTHE OpraHu3MoB (oHTOoreHe3). Cranuu >MOpuOreHesa
JKUBOTHBIX (Ha mpumepe Jiarymiku). Jpoonenue. Tunsl apodaenus. OcoOGeHHOCTH
JIpOOJICHUST MJICKOMUTAIOLIUX. 3apOAbIIIEBbIE JHUCTKU (TacTpysisiius). 3akiiajKa
OpPraHoB M TKaHEW W3 3apOABILIEBBIX JIMCTKOB. B3anMMHOE BIMSHUE dYacTeu
pa3BUBAIOIIErOCsl 3apojpilia (3MOpUOHANbHAS UHIAYKUUS). 3aKiaJKarjiaHa
CTPOEHMSI JKMBOTHOI'O KakK pe3y/lbTaT HEPAPXUUYECKUX B3aUMOJACUCTBUN T€HOB.
Brnusnue Ha >MOpHOHANBHOE PA3BUTHE pPa3IMUYHBIX (DAaKTOPOB OKPYKAIOIIEH
cpeapl.

Poct u pa3Butue xuBotHbIX. [locTamOpuonanbHblil iepuoa. Ilpsmoe u Henpsimoe
pasButue. PasButue ¢ meramopdo3omM y OECIO3BOHOUHBIX U IMO3BOHOYHBIX
JKUBOTHBIX. buonormueckoe 3HaueHUWE NPSIMOrO M HENPSIMOrO pPa3BUTHUA, HX
pacripocTpaHeHue B mnpupojie. Tumbsl pocra >KMBOTHBIX. (DAaKTOPBI PETyJIALHUH
pocTa JKMBOTHBIX M uenoBeka. CrTaguu MOCTIMOPUOHAIBLHOTO Pa3BUTUS Y
JKUBOTHBIX U yesoBeka. [leproabl oHTOreHes3a uenoBexa.

PasmHOoxeHne u pasButhe pactenuil. [amerodutr u crnopodur. Meiioz B
JKU3HEHHOM 1MKJIe pacTeHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
['amerorene3 y pactenuil. OIUIOJOTBOPEHHME M Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. J/[BoiiHOE OIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

pPa3BUTHEC CEMCHU. MexaHu3MEbl peryisinuu OHTOICHE3a y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  PAa3BUTHA TI'CHCTUKHU KAaK  HAYKHU. OcHoBHBIC
TCHETHYCSCKHUE IIOHATHS W CHMBOJIBL | OMOIOrmYHBIE XPOMOCOMBI, AJIJICJIBHBIC

T'CHbI, AJbTCPHATUBHBLIC IIPHU3HAKHU, JOMHUHAHTHBIA H peHeCCHBHLIﬁ IIPpU3HAK,

32 FOMO3UI0Ta, TeTepO3UroTa, 4YHCTas JHUHHUA, THOPHUABI, TE€HOTUN, (EHOTHII.
OCHOBHBIE ~ METOJl ~ T€HETHKHM: T'MOpUAOIOTMYECKUHM,  LUTOJIOTHYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUI
Monorubpuanoe ckpenBanue. [1epBblii 3aKk0oH MeHaens — 3aKOH eJMHO00pa3us
ruopu7oB MmepBoro mokojieHus. IIpaBuwino ngoMuHUpoBaHUS. Bropoil 3akoH
MeHngens — 3akOH pacLIEIUICHUs [PU3HAKOB. [lUTONOrM4ecKkue OCHOBBI

33 MOHOTHOPHUIHOTO CKpeIMBaHuA. [ nmore3a 4MCcTOTH TaMeT.

AHanusupyromiee ckpemuBaHue. [IpomMexxyTouHbI XapakTep HacieIOBaHMsL.
Pacmenuienre npu3HakoB MpH HEMTOJIHOM JOMUHUPOBAHUU.
JurnOpugHoe ckpemmBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBUCHUMOIO

HaCJIC€aJ0BaHUA IMPU3HAKOB. HI/ITOJ’IOFI/I‘IGCKI/IG OCHOBBI ZII/IFI/I6pI/IJIHOFO




CKpEIIBaHUSI.
CuerieHHoe HacienoBaHue mpusHakoB. PabGoter T. Moprana. CuerieHHOE
HAacJIeI0BaHUE T'€HOB, HAPYIICHHWE CICTUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TEOpPHS HACJICICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHHU3M OMNPENESICHUs] Mojia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI M TeTepOoraMeTHBIM 1Moj. ['eHeTnyeckas
CTPYKTypa IOJOBBIX XpoMocoMm. HacnenoBanue mnpHU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

I'enotun kak uenocTHas cucrteMma. [lneioTpornusi — MHOXKECTBEHHOE JACHCTBUE
resa. MHOXECTBEHHBIH auiean3M. B3auMonelicTBHe HeaIelIbHEIX T'€HOB.

KommuiementapHocts. Onucras. [lonumepust

3.4

BsaunmopelictBue reHoTHna U cpenbl npu GopMupoBaHuM Genoruna. MizmeHunBocTs
IIPU3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKU. BUIbl M3MEHYMBOCTH:
HEHACJIEeICTBEHHAs U HACJIECTBEHHAs!.

Momudukarmonnass ~ u3MeH4YMBOCTh.  Pomb  cpempl B (hopMHUpOBaHUH
Mo (UKAIMOHHON N3MeHYMBOCTU. HopMma peakimuu npusHaka. BapuanuoHHbIH psij
u BapuanmonHas kpuBas (B. WoramHcen). CBoiicTBa MOTU(PHUKAITMOHHOM
M3MEHYMBOCTH.

['enoTunmueckass N3MEeHUMBOCTh. CBOWCTBA T'€HOTUIIMUYECKONW M3MEHUYMBOCTU. Byl
TeHOTUIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[HIOHHAS.

KomOunatuBHass u3MeHUMBOCTh. MeH03 MW TIOJOBOM TMpoOIecC — OCHOBA
KOMOWHATHUBHON M3MEHUMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3/IaHUU
TEHETUUECKOr0 pa3Hoo0pa3ys B Ipe/iesiax 0JHOro BU/IA.

MyranuoHHasi U3MEHYMBOCTb. BHbI MyTaluil: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLUUPOBAaHHbIE MyTalMH. SIAepHblE M LUTOIIa3MaTHYECKUE
MyTtanuu. CoMaTH4ecKue U MOJIOBble MyTaluu. [I[pMunHbI BOSHUKHOBEHUS MyTallU.
MyrareHbl M HMX BIHWSHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacieacTBeHHOW m3menunBoctu (H..

Bagsusos). BHesiiepHas "3MEHUMBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHaponHas @porpaMma HCCIEIOBaHUA T€HOMa
yenoBeka.  MeTonbl  H3ydyeHHMsT  IEHETMKM  4YEJIOBEKa: TIEeHEAJIOrHYECKUM,
OIU3HEIOBBIH, IIUTOreHETUYECKHUH, MOMYJISIIUOHHO-CTaTUCTUYECKUI,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE OTPEIEIICHHE TE€HOTHIIA:
MTOJITHOTE€HOMHOE CEKBEHHPOBAHKME, T'€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MTOMOIIBIO
[MIIP-ananm3a. HacmencrBeHHbie — 3a0ojieBaHUs  4YCIOBEKAa. | €HHBIE W
XPOMOCOMHBIE 6011€3H1 YeJoBeKa. bones3nn c HACJIEICTBEHHON
MIPEIPACIIONIOKEHHOCThIO. 3HAYEHHWE MEIUIMHCKON TeHETHKU B TMPEIOTBPAICHUH

1 JICUCHUH TeHETHYECKHUX 3a00ieBaHMii ueaoBeka. CTBOIOBBIC KICTKU




3.6

JloMecTukanus U ceneKkuus. 3apokKIACHUE CENEeKIUU U JoMecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOMCXOXKIEHUS M MHOrooOpa3us KyJbTYPHBIX pPacTEeHHH.
Ponb cenekumu B CO3MaHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX. CopT, mopoJa,
mTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B HacienCTBeHHOM wu3zmeHunBoctu H.M.
BaswuiioBa, ero 3HaueHue /i CEJIEKIIMOHHOM padoThI.

Metonpl  ceneKIMOHHON pPaboThl. MICKycCTBeHHBIM OTOOpP: MAacCOBBIA U
VH]IMBUYaJIbHbIN. Oransl KOMOUWHAIMOHHOM ceixekuud. HcmpiTanne
MPOU3BOAMUTENCH MO MOTOMCTBY. OTOOpP TO TEHOTHIY C TOMOIIBIO OIECHKU
¢dbeHoTHIIa TOTOMCTBA U OTOOP MO FEHOTUIY ¢ nmomoikto aHanuza JJHK.

W ckycCcTBEHHBIN MyTareHe3 Kak METO/Jl CeJICKIIMOHHON paboThl. PamnannoHHbIi 1
XUMHYECKU ~ MyTareHe3 Kak HWCTOYHMK MYTAaIlMily KYJIbTYpHBIX  (opm
opranusmoB. Mcnonp3oBaHue  TE€HOMHOTO  PEIAKTUPOBAHUSA W METOOB
pexomOuHanTHbIX JIHK 175 momydeHust HCXOHOTO MaTepuaa Ui CENeKIIHU.
[Tonyuenne nomumonaoB. BHyTpuBmmoBas ruOpunu3anus. bIM3KoponcTBEHHOE
CKpelmBanue, win uHOpuauHr. HepoacTBeHHOE CKpelBaHUE, WM ayTOPUIWHT.
I'ereposuc u ero npuuunbsl. Mcnons3zoBanue rereposuca B cenekuuu. OtaanéHHas
rubpummzanus. [Ipeomonenue Oecruionusi MEKBHIOBBIX THMOpHIOB. JlocTrkeHus

CEJICKLIMY PACTEHUH U )KUBOTHBIX

3.7

OOBEKTHI, HCNIOJIB3YEMBIE B OMOTEXHOJIOTUH, — KJIETOYHBIE M TKaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHM3MbI, HMX  XapaKTEpUCTUKA. TpaauiMOHHAs  OHOTEXHOJOTHS:
xje0oneyeHne,  MOJIYYE€HHE  KHUCIOMOJOYHBIX  NPOJYKTOB,  BHHOJENHE.
Muxkpobuonornyeckuii cunte3. OOBEKTHI MHUKPOOMOIOIMYECKUX TEXHOJOTHH.
[TpomsBoacTBo  Oenka,  aMUHOKHUCIOT W BUTaMUHOB. MckyccTBeHHOE
OIUIOIOTBOpPEHHE. PEKOHCTpYKIMS SULIEKIETOK W KIOHHPOBAHWE  JKUBOTHBIX.
MeTton TpaHCILIaHTALMN SAEP KIIETOK.

XpomMocOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHcTpynpoBanue pexoMOuHaHTHBIX JIHK. JlocTkeHHss M NEepCHEeKTHUBBI
XpOMOCOMHON M  T€HHOW WH)XEHepuH. MeIUIUHCKUE  OHOTEXHOJIOTHH.

Hcnonp3oBaHue CTBOIOBBIX KIETOK

Cucrema 1 MHOT0oOpa3ue OpraHuyeCcKoro Myupa

4.1

Buonornmueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cHcTeMa
opranuueckoro wmupa. IlpunHiunsl kinaccuukanuu opraHu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHE IrPYIIbl OPraHU3MOB.

OcoOeHHOCTH CTPOEHUS U KHU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OIHOKJIETOUHbIE TPUObI, OAHOKJIETOYHBIE BOJOPOCIH, JPYTrHe
npotuctsl. KonoHnanbHble oprann3msl. [IBUKEHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOUIHOE, KT'YTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSHpa)KI/IMOCTI) Y OJHOKJIETOYHBIX OPraHu3MOB. Takcucel




4.2

MHOrokJeTouHbIe pacTeHus. B3auMOCBA3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHuzma. Opranusm
KaKk eauHoe 1enoe. TkaHu pacTeHuil. Tumbl pACTUTENBHBIX  TKaHEH:
oOpaszoBarenbHasi, MOKPOBHAsA, MPOBOJMAIIAs, OCHOBHas, MEXaHUYECKasl.

OcoOeHHoCTH CTPOCHUS, PYHKIIUN U PACIIONIOKEHUS TKAaHEH B OpraHax pPacTCHHA

4.3

BereraTtuBHbIE U T€HEpATUBHBIE OpPraHbl pacTeHU. DyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. [[BU>keHME MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U
Hactuu. lloryomienre BOJABI, YIVIEKHCIOIO Ta3a U MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuit. uddysus razoB uepe3 MOBEPXHOCTh KIETKH.
TpancniopTHeie cUCTEMbl pacTeHuidl. Bbigenenue y pacrteHuwil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa macCUBHOW W XMMHUYECKOU
3amuThl. GUTOHIUABL.

PazapaxkuMocTh M perymsius y Opranu3MoB. PazpakuMoCTh W PEryisiius y

MHOTI'OKJICTOYHBIX paCTeHI/IfI. PocroBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroK/I€TOYHbIE  JKUBOTHBIE. B3auMMOCBsS3b  4acTeld ~ MHOTOKIJIETOYHOIO
opranuszma. TkKaHH, OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOUYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. 'omeocta3. TkaHM KUBOTHBIX U 4eslOBeKa. THIIBI
JKUBOTHBIX TKaHEW: OHMIHUTENIMaIbHasl, COCAUHUTENIbHAS, MBbIIICYHasi, HEpPBHAs.
OcoOenHoctu cTpoeHus, (YHKUIUN U paclolioKeHHs TKaHed B opraHax

JKUBOTHBIX M YC€JIOBCKA

4.6

Oprasbl U CUCTEMBbI OPIaHOB >KMBOTHBIX. DYHKIIMM OPraHOB U CHCTEM OPIaHOB.
Omnopa Tena opranu3MoB. CKeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHUH ckeneT. CTpO€HUE U THUIIBI COEIUHEHUS
KOCTEI1.

JIBMOKeHHME MHOTOKJICTOYHBIX JKUBOTHBIX. IluTanuwe »kuBOTHBIX. IluTanue
MO3BOHOYHBIX JKMBOTHBIX. JIpixaHue kuUBOTHBIX. KoxkHOoe npixanue. XKabepHoe u
JIECOYHOE JbIXaHHE.

JIpIxaHue TO3BOHOYHBIX J>KMBOTHBIX. OBOJIOIMOHHOE YCIOXKHEHHUE CTPOCHUS
JErKUX TO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenmbHas cucrema deloBeka. MexaHu3m
BEHTUJISIUMU JIETKUX Yy MOTUL WU MJIEKONMUTAIOWUX. TpaHCHOPT BELIECTB Y
opranu3MoB. TpaHCHOpT BEHIECTB Yy *XKMBOTHBIX. KpoBeHOCHas cucremMa u €€
OpTaHBbI. KpoBenocHass  cucreMa  TO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIIEHUS. DBOJIOIMOHHBIC  YCIOXHEHUS CTPOCHHSI KPOBEHOCHOM
CHUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX. BbieneHue y opraHu3moB. Beigenenue y
KUBOTHBIX. CokpaTtuTenbHble Bakyosd. Opransl BelieiaeHUs. CBsA3b OJOCTH Tella
C KPOBEHOCHOM M BBIJICTUTEIBLHON CHCTEMaMH. BpleneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3allliTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI U WHX

IMPOU3BOJHBIC.




PazpaxkxuMocCTh U perymsiusi y Opranu3MoB. Pa3apaxuMoCcTh y OJTHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3gpaXuMocTh W peryssiius y MHOTOKJICTOYHBIX
pacreHuid. PocTOBBIC BellecTBa U UX 3HAUCHHE.

HeprHas cucrema u pediekTopHass peryisius y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cucrema u €€ oTenbl. JBOIOIMOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI y )KUBOTHBIX.

Pa3pabotka anroputMoB M mporpamMMm i 3PGEKTHBHOW (YHKIIMOHAIBHON
AHHOTALUU T'CHOMOB, TPaHCKPUIITOMOB, POTEOMOB, MeTab0JI0MOB

MHUKPOOPraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpI‘aHI/BM YCJIOBCKA U €TI0 310POBLC

5.1

Opranbl 1 cucTeMbl OpraHoB 4esnoBeka. OTJeNbl TOJIOBHOTO MO3ra [T03BOHOYHBIX
KHUBOTHBIX. Pedrnekc wu peduexropHas myra. be3yclnoBHbIE W yCIOBHBIC
pedaekcsl. ['ymopanbHas peryiasiuus M SHIOKPHHHAs CUCTeMa >KUBOTHBIX U
yesoBeKa. JKene3pl SJHIOKPUHHOM CUCTEMbI U UX FOPMOHBI. [lelficTBHE TOPMOHOB.
B3anMocBsi3p HEpPBHOW W SHIOKPHHHOW cucTeM. [ umoramamo-rumnopusapHas

cucrema. Peduiekc u peduiekropras myra. be3ycioBHbIe U yCIIOBHBIC pedIieKkchl

5.2

3amura opranuzma ot OonesHedl. MimmyHHas cucrema yenoBeka. Kierounslii u
TYMOPaJbHBIE UMMYHHUTET. BpokIn€HHBIN, nproOpeTéHHBIN cnennduieckuit
UMMYHUTET. Teopusi  KJIOHaIbHO-celekTHBHOro ummyHutera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETHl OpPraHu3MoB. Poub

BPOXKJIEHHOTO UMMYHHTETA B PA3BUTHUH CUCTEMHBIX 3a00JIEBaHUIA

5.3

KposenocHas cucrema u e€ opransl. Cepjlle, KDOBEHOCHBIE COCY/Abl U KpOBb.

Kpyru xpoBoo6pamienus. Pabora cepaua u e€ perynsauus

5.4

Heixanue uenoBeka. Juddys3us razoB yepes MoBepXHOCTh KIETKH. JlpIxaTenpHast
cucrema  4enoBeka. JlpIxareinbHas MOBEPXHOCTh.  Perynmsdmuss  JbIXaHWus.

JlpIxarenbHbIe 00BEMBI

5.5

HI/IHIGBapI/ITGJ'II)HaSI CHUCTEMA YCJIOBCKA. OTI[CJ'II)I MUIICBAPUTCIIBHOI'O TpPAKTa.
HI/IH_[CBapI/ITeJ'IBHLIC JKCJIC3bI. BHYTpI/IHOJ'IOCTHOG 151 BHYTPHUKIICTOYHOC

MUIIIEBAPCHHE

5.6

IToxkpoBel M ux mnpousBoanble. Opransl BelgeneHus. [louku. Crpoenue un
¢bynkuuonupoBanue HeppoHa. OunbTpanus, cekpeuuss 1 o0paTHOE BcachIBaHUE

KaK MCXaHHU3MbI pa60TLI OpTraHOB BBIJACJIICHHA. O6pa30BaHI/IC MOYH Yy YCJIOBCKa

5.7

I[BI/I)KCHI/IC YeJI0BEKa: MbllicuHas cucteMa. CKeIeTHEIC MbIIIIBI U HUX pa60Ta.

CTpoeHME U TUITBI COETMHEHUS KOCTEMN

Teopus sBomronuu. Pazpurre xu3Hn Ha 3emiie

6.1

SBOJ'IIOI_II/IOHHEUI TCOpHUA 4. I[apBI/IHa. HpeI[l'IOCLIJ'IKI/I BO3HUKHOBCHUA

napBuHu3Ma. JKn3Hb ¥ HaydHas nesarenbHocTs Y. J[apBuHA.




JBrxymue cuiel 3Boaonuu BUaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHUBHOCTH
pPasMHOXKEHHMSI OpraHU3MOB, HACJEICTBEHHas W3MEHYMBOCTh, OopbbOa 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuaTeTnueckoi teopun dBoitonuu (CTD). HeiirpampHas Teopus
sBomton. CoBpeMEHHas 3BOJIIOLMOHHAsE OMoJorus. 3HaueHHe 3BOJIIOLUOHHON

Teopuu B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

[Tonmynauus kak 3J€MEHTapHas eAUHHULA 3BOIOLUH. COBpPEMEHHBIE METOJIbI
OLICHKM TE€HETMYECKOro pa3HoOoOpa3usi M CTPYKTYphl nonmyisuuil. M3meHeHue
reHooHJa MOMYJIALMU KaK 3JIEMEHTApHOE SBOJIIOLHOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPBI (IBUXKYIIME CHJIBI)  OBONIONHH.  MyTallMOHHBIHA
npouecc. KomOunatuBHas wu3MeHunMBOCTh. [Ipeiidp reHOB —  ciryuaiiHble
HEHAINPABJICHHBIE HM3MEHEHHs 4YacTOoT auieled B momymanusx. OddexT
OCHOBATEJIS. Murpanuu. W3onsnus HOMYJISLMHA: reorpaduueckast
(mpocTpaHCcTBEeHHAs ), OHOIOTHYECKas (PENPOTYKTUBHAS).

EcrectBeHHBIli 0TOOp — Hampasisoommil  ¢gakrop sBomouud. Dopmbl
€CTeCTBEHHOTO0  OTOOpa:  JABWXKYIIMK, CTAOWIM3MPYIOIIMK, pa3phIBAOIINI
(mu3pyntuBHbIif). [TonoBoit oTOOD.

[TpucnocoOieHHOCTh ~ OpPraHM3MOB  KakK  pe3yjiabTaT  MHKPOABOJIOLHWU.
Bo3HukHOBEHHE  TPUCTIOCOONEHMH Yy ~ OpraHu3mMoB.  ApoMopdo3bpl U
uanoanantanuu. [Ipumepsl npucnocobnaenuit y opranu3mMoB. OTHOCHTENIBHOCTD
MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BupooOpa3oBanue Kkak pe3ynbTaT
MuKposBosonnd. M3omsiuus — ximroueBoil ¢akrtop BumooOpazoBanus. Ilytu u
CIOCO0ObI BUJI000pa30BaHMUS: aJIonaTpUYecKoe (reorpaduueckoe),
CHUMIIaTpUYeCKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (HOJIMIIOMAN3AINS,
rudpuanzanys). J[mMrenbHOCTh 3BOIIOIMOHHBIX MPOLIECCOB.

Mexann3mbl GopMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponb sBomonmoHHON OMoNOrMKM B pa3pabOTKe HAYYHBIX METOJIOB COXpPaHEHHUS
61opazHooOpasus. MUKPOIBOIIONMS M KOIBOJIOIMS IMApa3sUTOB U UX XO3S5EB.
MexaHn3Mbl GOPMHUPOBAHMS YCTONUYHMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOpbOBI

C HeH

6.3

Metoael u3ydeHus: MakposBosonuu. llaneoHTonornueckue MeToAbl M3ydEHUs
sBosonuu. Ilepexoausie hopMbl U puUIOreHeTHYECKHe psibl OPraHU3MOB.
Buoreorpadpuueckue Meto sl n3ydeHus sBomtonuu. CpaBHeHHe (Gaopsl U payHb
MaTEepHKOB M OCTpOBOB. buoreorpadpuueckue obnactu 3emnu. Buasl-sHaeMuku u
PEJIUKTBHI.

3M6pI/IOJIOFI/I‘{eCKI/IC n CpaBHI/ITeJ'IBHO-MOp(I)OJ'IOl"I/I‘-ICCKI/Ie MCTOAbI H3YUYCHHA




SBOJJIIOLINHA. I'eneTnueckue MexaHHU3MBI OBOJIOMU OHTOI'€HE3a H IIOABJICHUA
9BOJIOLUOHHBIX HOBIIIECTB. I"'oMmonornunsle u AHAJIOTNYHBIC OpraHbl.
PynumenTtapHbsle  oprambl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHYECKHE W  MaTeMaTHYECKHE  METOAbl  W3YYCHHS  DBOJIOIHH.
['omonornynbie TeHbl. COBpEeMEHHBIE METObl TIOCTPOCHUS (PHUIOTCHETHYECKIX
JICPEBBEB.

XpOMOCOMHBIe MyTalluy U 3BOJIIOIHUA 'CHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBUia) SBOMONHHA. HeoOpaTuMOCTh 3BOIOIHH.

A,HaHTI/IBHaH paauanusi. HepaBHOMepHOCTB TEMIIOB 3BOJOIIMH

6.4

Hayunble rHmoTe3sl NPOMCXOXKIEHHS JKU3HM Ha 3emie. AOuorenes u
na”crnepmusi. JloHaydHble NMpeiCTaBICHUs O 3apOXKJICHUH JKU3HU (KPEallnoOHHU3M).
['Mnore3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ OIPOBEPKEHUE ONbITAMU
®. Penu, JI. Cnamnannanu, JI. Tlactepa. [lpoucxoxkneHue KU3HU U
acTpOOHOIIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHuyeckou HsBoironuu. [lnanerapHas (reonoruyeckas)
SBOMIONMS. XHUMHUYECKash »dBOMIONMsS. AOHUOTeHHBIH CHHTE3 OpraHHUYeCKUX
BemecTB u3 Heopranmyeckux. Ombir C. Mumiepa u I'. HOpu. OOpazoBanue
noaumepoB U3 MoHoMepoB. KoanepBarnas rumoresa A.M. OnapuHa, rumnoresa
nepsuyHoro OynboHa JIk. XonneitHa, reHetuueckas rumnote3a . Mémnepa.
Pu6osumer (T. Yek) u rumoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKIETKH.

Hcropus 3emsn 1 Metoapl €€ u3ydeHus. lMckomaemple OpraHMYECKHE OCTAaTKH.
['eoxpoHonoruss u e€ Meronbl. OTHOCUTENbHAS U A0OCONIOTHAS TE€OXPOHOJIOTHSL.
["'eoxpoHonornyeckas 1mKkasa: 0HbL, 3pbl, IEPUO/IBI, FTTOXH.

Hauanbensie 3Tanbl opraHnyeckoil sBotonuH. l[losiBIeHHe W 3BOMIOLMS TEPBBIX
KJIETOK. OBodionus MeTaboin3ma. BO3HHKHOBEHHE TEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIIEHKH KaK aHaJIor MEepBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokapuoThl U 3yKapuOTHI.

[TponcxoxaeHne HykapuoT (cUMOMOreHe3). DBOIIOLMOHHOE IPOUCXOXKACHUE
BUpycoB. IlpoucxoxkneHne MHOTOKJIETOYHbIX OpraHu3MoB. Bo3HUKHOBEHME
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE JTambl DJBOJIONMHA BBICIIMX pacTeHud. (OCHOBHBIE apoOMOPQO3BI
pacTteHuil. Bbixon pacreHuii Ha cymy. [losBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHuMEe uMHU cymu. CeMeHHble pacTeHMs. [IponcXokIeHHE IBETKOBBIX
pacTeHuil.

OcCHOBHBIE JTamnbl 3BOJIOLMUM KUBOTHOTO MHpa. OCHOBHbIE apoMop(O3bl
KUBOTHBIX. Benpackas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHbBIX
TunoB. [lepBbie xopnoBble KUBOTHBIE. JKU3HE B BO/E. DBOMIONMS TO3BOHOUYHBIX.

[Tpoucxoxnenne ampudbuit n pentwnuid. [IporcxoxneHre MIEKONUTAIOIUX U




ntun. [lpuHnun  ximoyeBoro apomopgosza. OcBoeHHe O€CHO3BOHOYHBIMH U
IIO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emJiie 110 3paM U NepuoaaM: apxel, poTepo3oil, naneo3oiu,
Me3030#, KaifHo30M. OOmas xapakTepuCTHKa KIMMara M Te0JIOTHYECKHX
npoueccos. [losBieHue U pacuBeT XapaKTepHbIX OPraHU3MOB. YTieo0pa3oBaHUeE:
€ro YCIIOBHS U BIMSHHUE HA Ta30BbIi COCTAaB aTMOC(hEpHI.

MaccoBble BBIMHUpPAaHUS — 3KOJOTMYECKHE KpHU3UCHl mpouioro. Ilpuumnsl u
CJIEJICTBUSI MACCOBBIX BbIMUpAaHUN. COBpPEMEHHBIN SKOJIOIMUYECKUI KpHU3HC, €ro

0COOEHHOCTH

6.5

Paznmensl m 3amaum antpomnosioruu. Meroasl anTpononorud. CTaHOBJIECHHE
IIPEJCTABJIEHUI O IPOUCXOKIECHUH yesioBeKa. COBpEMEHHbIE HAYUYHbIE TEOPUU.
CxoncTBo uenoBeka C KUBOTHBIMHU. CHCTEMATHYECKOE IIOJIOKEHHE 4YENIOBEKa.
CBuuerenbcTBa  CXOJICTBA  YEJNOBEKAa C  JKUBOTHBIMH:  CpPaBHUTENBHO-
Mopdosornyeckue, AMOPHOJIOTHYECKHE, (h13HOTI0Tr0-ONOXMMHYCCKHE,
noseseH4Yeckre. OTINuns YeloBeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuwxymue cunbl (pakTopbl) aHTPONOreHe3a: OWOJIOTMYECKUE, COLUAJIbHBIE.
CooTHoIIeHNE OHOJIOTUYECKUX U COIATIBHBIX ()aKTOPOB B AHTPOIIOTEHE3E.
OcCHOBHBIE CTaUN aHTPOIIOTeHE3a. ABCTPAIIONUTEKH — IBYHOTHE IPEIKHU JIIOIEH.
YenoBek  yMenblil, TEpBbIE  M3TOTOBJICHUS Opyaud  Tpyza. YenoBek
OpSAMOXOJAIIMI M TepBbId BbIXOA JoAed 3a mpenensl Adpuku. Yemosek
reiinenbOeprckuil — OOIIMH MpeloK HEaHAEPTATbCKOTO 4YellOBEeKa M YelIOBeKa
pasyMHoro. YeynoBek HeaHAEPTaIbCKUM Kak BHUJ JIIOJAEH XOJIOAHOTO KJIMMAaTa.
YenoBek pa3syMHBI COBPEMEHHOI'O THIIA, JCHUCOBCKUN YEIIOBEK, OCBOEHME
KOHTUHEHTOB 3a IpeaenamMu AQpUKH.

OBOJIIOLIMS  COBPEMEHHOI'0 uesioBeka. EcTecTBeHHBI OTOOpP B HOMYJISALMAX
yeroBeka. MyTallMOHHBIM mpouecc U nonumopdusM. IlomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3PQPeKT ocHOBATENSN» B MOMYJISIUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. Ilonarne o pace. bonpmme pacel:  eBporeouaHas
(eBpasmiickasi),  aBCTpaJIO-HETpOWAHAs  (PKBATOpPHUAIbHAs),  MOHTOJIOMIHAS
(a3marcko-amepukaHckas). Bpems u myTu pacceneHus 4eioBeKa IO IUIaHETe.
EnuncrtBo  yenoBeueckux pac. HaydyHass HecoCTOSTENBHOCTh — pacu3Mma.
[TpucnocoGyIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHSIM —OKPYXKAIOLIEH Cperbl.
Bnusinue reorpaduueckoil cpeasl M apeidida TeHOB Ha MOPQOJIOTHIO U

¢bu3noNorHIo YeaoBeka

KOCHUCTEMBI U IpUCymue UM 3aKOHOMEPHOCTH




7.1

Pazgenb! 1 3agaun sxkon0ruu. CBS3b SKOJIOTHH C IPYTUMU HayKaMHu.
Metoner skonorun. [loneBbie HAOMIOAEHUS. OKCIEPUMEHTHI B JKOJOTHH:
npupojaHsle U JabopaTopHble. MoJenupoBaHHE B JKOJOTUHA. MOHUTOPUHT

OKpY KaIOIeH Cpebl: JOKAIbHBIN, pETHOHAIILHBIN U TI100aTbHBIN

7.2

Okojoruueckue (akTopbl UM 3aKOHOMEpPHOCTH uX aedctBus. Kiaccudukanus
IKOJIOTMYECKHX (PaKTOpoB: abuoTmyeckue, OUOTHYECKHE, AaHTPOIOTECHHBIC.
OO0mme 3aKOHOMEPHOCTH JACUCTBHSL  AKoJormdeckux (axropos. IIpaBuio
muaumyma (K. I[Hnpenrens, HO. JIu6ux). TomepanTHOCTh. DBPHOUOHTHBIE WU
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue (akToprel. CBET Kak 3KoJIOTHMUECKHd (akTop. JleficTBue pa3HbIX
YY4aCTKOB COJHEYHOI'O CIIEKTpa HA OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIIbI
pacTeHU M JKUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CurHajibHas pojib CBETa.
DoTOnepuoIn3M.

Temnepatypa kak okojorudyeckuil dakrop. J[leiictBue TemmepaTypsl Ha
opranu3mbl. [IOMKHIIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Bnaxxnocts kak akomormueckuit  Qakrop. IlpucmocobneHuss pacteHMid K
HoJIep)KaHui0 BomHOro Oananca. Kiaccudukarnms pacteHHi MO OTHOIICHHIO K
BoJie. [IprcnocoOnenus )KUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl 0o0WMTaHHS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, IIOYBEHHas,
ryOMHHAs ~ TIOATIOYBEHHAs, BHYTpPUOpPraHuU3MeHHas.  DU3NKO-XUMHUYECKHE
0cOOEHHOCTH cpeA oOuTaHus opraHu3moB. [IpucrnocoOneHuss OpraHu3MOB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue purmbl. BHemnue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOJIMYHbBIE
putMbl. [Ipucnoco0IeHHOCTh OpPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHM
YKU3HU.

Kuznennsle Gopmbl opranu3moB. [lonsatue o xusHeHHOUN Qopme. JKu3HeHHbIE
(bopMbI pacTeHMil: JepeBbs, KyCTapHUKH, KyCTapHUYKHU, MHOTOJETHHE TPaBBI,
OJIHOJIeTHUE TpaBbl. JKU3HEHHBIE (OPMBI JKUBOTHBIX: THAPOOHUOHTHI, T€OOHOHTHI,
a’poOHOHTHL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dakrtopbl. Bumbl OMOTHYECKMX B3aMMOACWCTBUIN: KOHKYPEHIHS,
XHUIIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusMm, koomepauus, MyTyaau3M,
KOMMEHCAIIU3M (KBapTHPaHTCTBO, HaXJI€OHUYECTBO). Herpoduueckue
B3auMojeicTBus  (Tonmuueckue, Qopuyeckue, (Hadbpuueckue). 3HaUeHUE
OMOTHYECKUX B3aUMOJICHCTBHIM JUIs CYLIECTBOBAHUS OPraHU3MOB B Cpene

oOuTtanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUS

7.3

DKOJIOTHYECKUE XAPAKTCPUCTUKU TMOIYJISIIHUN. HOHyJ'IHLII/I}I Kak OHOJIOrHYeCcKast

cucremMa. Posib HEOMHOPOHOCTH Cpenbl, PU3NUECKUX OAPHEPOB U OCOOEHHOCTEH




Ounonoruu BUAOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYIISIIIHIA.
OCHOBHBIE TIOKA3aTEIU TMOMYJISIUNA: YUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHas H
MOJIOBasi  CTPYKTYypa, POXKIAEMOCTb, HPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MUTPALIUS.

DKoJIOTUYECKasi CTpyKTypa mnomnyasauud. OleHKa 4YHUCICHHOCTH TIOMYJISIHH.
JluHaMuka nomymnsauuMu U €€ peryisauus. bUOTHYeCKHil NMOTEHLMAN IOIYJIALUH.
MopaenupoBanue JIWHAMUKA —nonyisiuu. KpuBble pocTta  YHMCIEHHOCTH
nonyysiiuu. KpuBble BbDKHMBaHUA. Perynsuusi 4uCICHHOCTH MOIYJISILUNA: POJIb
(GakToOpoB, 3aBUCAINIMX MW HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJOTHYECKUE
crpareruu BuioB (r- u K-ctparerun).

[TonsiTue 00 »SKoJIOrMYecKOW HwWIe BHAa. MecrooOutanue. MHoromepHas
Mojenb sKkojorudeckor Humm Jx.M. XatumHcona. Pasmepsl 5KOJIOrMYECKOH
Huid. [loreHnmanbHas U peaTn30BaHHas HUIIY.

Bun xak cucrema nomymsiuumii. Apeansl BUAOB. Buiael M MX  JKU3HEHHBIE
CTpaTeruyd. 3aKOHOMEPHOCTHM  TIOBEACHUS W MHUTpalui JKHBOTHBIX.

buonorunueckne nHBa3UM JY>KCPOJAHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. buoneHos u ero crpykrypa. CBsizu MexIy
OopraHu3MamMu B OHOIEHO3e. DKocucTeMa Kak OTKpbiTas cuctema  (A.J[x.
Tencnu). @yHKUMOHAIBHBIE OJIOKM OpPraHW3MOB B JIKOCHCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpodudeckue menu U CeTu.
AbGunorudeckue Omoku sxocucteM. [TouBbl U mibl B 3KocucTeMax. KpyroBopor
BEULIECTB U NTOTOK YHEPTUH B SKOCHCTEME.

OcHOBHBIE TOKa3aTeNd IKOCHCTEMBL. buomacca M NpoayKIMs. DKOJOTMYECKUE
UpPaMUJIBl YHCell, OMOMacChl U SHEPIHH.

HanpaBneHnHble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuuHble u
BTOPUYHBIE CYKLECCUM M UX NPUYMHBL. AHTPONOI€HHBIE BO3JCHCTBUSA Ha
cykueccuu. KimmakcHoe cooOuiectBo. bruopazHooOpasue u MoiaHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HKOCUCTEMBL.  ATrpo’KOCHCTEMA.
ArporneHo3. Paznuuns Mexly aHTpOIIOT€HHBIMH U ITPUPOIHBIMHA SKOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposackas ¢iopa u
dayna. CuHaHTpONHU3aUs TOPOACKOH (dayHbl. bUoIOrHYeckoe U X03sMCTBEHHOE
3HAYeHHE arpodKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOpMHUPOBAHUS
OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B 3KOCHUCTEMAX.

IlepeHoc sHEpruM M BEMIECTB MEXAY CMEKHBIMH SKOCHUCTEMAaMH. Y CTOMYMBOCTH
OpraHU3MOB, TMOMYJSIIMA ¥  DIKOCUCTEM B  YCIOBUSX €CTECTBEHHBIX H

AHTPONOT€HHBIX BO3JCUCTBUN

7.5

buochepa — oOmennanerapuas oOomouka 3emiid, T/€ CYIIECTBYET WU




cyliecTBoBaja >ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOmactu
6uocdeps! u e€¢ coctas. JXKuBoe BemecTBo Onochepsl 1 ero PyHKIHUH.
3aKOHOMEpHOCTH cyIiiecTBoBaHUsl Ouocheprl. OcobeHHOCTH OMOchepsl Kak
ro0anpHOM  JKocucTembl.  J[MHaMudeckoe  paBHOBecue B Omocdepe.
KpyroBopotel BemecTB M OHOTCOXMMHYECKHE IHMKIBI (yrJiepoia, aszoTa).
PutMuuHOCTH siBICHMI B Onocdepe.

3onanbHOCTh Ouochepsrl. Ilonsarue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIIPA,
XBOWHBIC JI€Ca, CMEIIAHHBIE W IIMPOKOJIUCTBEHHBIC Jieca, CTENH, CABAHHBI,
OYCTBIHM, TPONHMYECKHE Jieca, BBICOKOTOpbs. Kimmar, pacTUTeNbHBIH U
YKUBOTHBIA MHP OMOMOB CYIITH.

CrpykTypa U (DYHKIHS >KUBBIX CHCTEM, OIICHKA UX PECYPCHOrO IMOTEHIMAla U

OonocdepHbIX QyHKIMN

7.6

DKOJIOTHYECKHEe KPU3UCHI M UX MPUYMHEL. Bo3jielicTBue denmoBeka Ha Ouochepy.
3arpsi3HeHHe BO3QYLIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJAHOW CpEbl.
Oxpana BOIHBIX pecypcoB. Paspymienue nmouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.
H3MmeHeHHe KIMMaTa.

AHTpOIMOreHHOE BO3JCHCTBHE HA PACTUTCIBHBIA M >KMBOTHBIM Mup. OxpaHa
PACTUTEIIBHOTO M JKUBOTHOTO MHpa. OCHOBHBIE TNMPUHIUIIBI OXpaHbl MPUPOJIBL.
Kpacubie xauru. Oco0o oxpansiembie mpupoansie Ttepputopun (OOIIT).
borannyeckue caapl ¥ 300JJ0THYECKUE TTAPKHU.

OCHOBHBIC TNPUHIUIIBI YCTOMYMBOIO PAa3BUTHUSI UYEJIOBEUECTBA W TPHUPOJBI.
PammonanpHOE  TPUPOJOIONB30BAaHUE M COXpaHEHHE  OHMOIIOTHYECKOTrO

pazHoobOpazus 3eMiu




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYEHUKA

* buonorus. buonorudeckue cuctemsl u npoueccel; 10 kinacce. yriayOiaeHHOe
oo0yuenue. TepemoB A.B., Iletpocosa P.A. O011ecTBO ¢ OrpaHMuYeHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3IMHA»

* buonorus. bruonorndeckue cuctemsl u nporieccer; 10 kimacc. yriay0iaeHHoe

obyuenue TepemoB A.B., [lerpocopa P.A. O061ecTBO ¢ OrpaHUYEHHOM

otBeTcTBeHHOCTHI0 « MOl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/863eac2c






