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HHOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yueOHOMY mpeametry "buonorus” (nmangee - OWoOJOrus) Ha
YPOBHE cpeaHero oOmiero oOpazoBaHus pazpadoTaHa Ha OCHOBE DeAepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoranuu B Poccuiickoii deneparmy,
OI'OC COO, Konuenumu npenogaBaHus yueOHOro mpeamera «buonmorus» wu
OCHOBHBIX TOJIOKEHUH (eepalibHOI paboueii mporpaMMbl BOCIIUTAHUS.

YueOnplii npeamer «buonorusiy yrayOnéHHOro ypoBHst m3yueHus (10—11
KJIACChI) SIBJIIETCS OJTHUM W3 KOMIIOHEHTOB MpPeAMETHON oOmactu «EcTecTBEHHO-
HayuHble npeaMeTel»y. CornmacHo mnonoxkeHusM DOI'OC COO npodunbHbie
y4eOHBIE TPEAMETHI, U3y4acMble HA YIIIYOJIEHHOM YPOBHE, SIBJISIIOTCS CHOCOOOM
mupdepenumanuu  0Oy4eHUST HA YPOBHE CPEAHEro o0mero oOpa3oBaHus |
OPU3BaHbl O0ECIIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeHUM Npo(heCCUOHANBHBIM U BHICIIUM 00pazoBaHueM. B To ke Bpems
KOKIOBIA M3 3TUX YYEOHBIX MPEAMETOB JAOKEH OBITh OPUEHTUPOBAH Ha
OPUOPUTETHOE PEIICHUE O0PAa30BATEIbHBIX, BOCIHUTATENIBHBIX M Pa3BHBAIOLIMX
3a/1a4, CBSI3aHHBIX C MNPOQOpUECHTANMEH OOydYarOUXCs W CTUMYJIUPOBAHUEM
MHTEPECA K KOHKPETHOW O0JIaCTM HAy4HOTO 3HAHMS, CBA3AHHOIO C OHMOJIOTHEH,
MEIULIMHON, DKOJIOTHEN, TICUXOJIOTUEN, CHOPTOM HMJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yeOHOMY mnpeaMmeTy "buosorus" maér mpeactaBiacHUE O
LHEJIA W 3aJadaxX M3y4YeHHs y4eOHoro mpeamera «buonorus» Ha yrimyOIE€HHOM
YPOBHE, ONpeaesseT 00s3arebHoe (MHBAPUAHTHOE) MPEAMETHOE COJEPIKAHUE, €T0
CTPYKTYPUPOBAHME MO Ppa3AeiaaM M TeMaM, PACHPEACIeHHE MO Kiaccam,
PEKOMEHIYET MOCJIECA0OBATEIbHOCTh M3YUYECHHsS Y4eOHOTO Marepuana ¢ y4ETOM
MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JOTMKKM y4eOHOro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydvarmomumxcs. B nporpamme mno Ouosioruu
pEeaTM30BaH MPUHLIUI TPEEMCTBEHHOCTH C HKM3YYCHHEM OHMOJIOTMH HA YPOBHE
OCHOBHOro  of0miero  oOpa3zoBaHus, Omarogaps 4YeMmMy MPOCMATPHBACTCS
HANpPaBJICHHOCTh HA  MOCJIEAYIOMIEE Pa3BUTHE  OWOJIOTMYECKUMX  3HAHWH,
OPUEHTHPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOIO MHWPOBO33PEHUS,
AKOJIOTHYECKOTO MBILUICHHS, MPEACTABICHUH O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCIIUTAHUE OCpPEKHOr0 OTHOLIEHUS K OKpYyXKarolled npupoaHoi cpene. B
nporpamMme no OWOJIOTMM TaKXKe MOKAa3aHbl BO3MOKHOCTH YUYeOHOIrO MpeaMmeTa
«buonorusy B peaymmzamuu  TpedoBaHuit GI'OC COO kK MIIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W MPEAMETHBIM pe3yjbTaraM OOy4YeHUS W B
(OpMUPOBAaHMM OCHOBHBIX BHIOB Y4YcOHO-TIO3HABATENIBHOW  JEATEIBHOCTH
oOy4JaroumMxcsl M0 OCBOCHUIO COJACpXaHUs OMOJIOTMYECKOro 00pa3oBaHUsl Ha
YPOBHE CPEAHETO 00IIEr0 00pa30BaHUSI.

VYueOnslii npeamet «buonorusy Ha ypoBHE CPEeIHEro 00IEero oOpa3oBaHus
3aBepmiacT OuoJlornyeckoe 00pa3oBaHME B IIKOJAE M OPHEHTHPOBAH Ha



paclupeHrue W yriayOJIeHUE 3HAHWK OOYyYArOIIMXCS O YKUBOM MPUPOAE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTWMHM, SMOPUOSIOTHH W OWOJIOTMH PA3BUTHS,
TCHETUKH, CEJICKIIMH, OMOTEXHOIOTMH, SBOJIFOLIMOHHOTO YYCHHS U SKOJIOTHH.

HN3yuenne yueOHOro mnpeamera «bHONOTHsS» HA YIIYOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA TOJArOTOBKY OOYYAKOIIUXCS K MOCHECAYIOMIEMY MOJIYYCHHUIO
Ouojornyeckoro  oOpa3oBaHMsi B By3ax M OpraHu3alMsIX  CPEAHErO
npodeccnonanbHoro oopazoBanus. OCHOBY €ro COACPKAHHs COCTABIISCT CHCTEMA
OMOJIOTMYECKAX  3HAHWW, TMOJYYCHHbIX TMPU  H3YYCHHH  OOYyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX PA3aciIOB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10—11 kmaccax 3TW 3HaHMS MOJYYarOT pa3Butue. Tak,
paclupeHbl U yrayOneHbsl OMOJOTMYECKHE 3HAHUS O PACTECHUSAX, >KMBOTHBIX,
rpudax, OakTepusx, OpPraHU3MEe 4YEJIOBEKa, OONIMX 3aKOHOMEPHOCTSX JKHU3HH,
JOTOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBECHUS MPUKIIAAHOTO U OUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HKCIOJIb30BATh KAK OPUEHTHPHI YIS MOCIEIYIOIIETO
BbIOOpa mnpodeccuu. Bo3mokHA Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHHWU C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, MOJYYCHHBIMU OOYYArOIMUMUCS TPHA H3YUYEHUH
(U3MKH, XUMHHA, TeOrpaduu 1 MATEMATUKH.

CrpykTypa mporpaMmbl 1o y4eOHOMY mnpeaMery "buojorus" oTpaxaet
CUCTEMHO-YPOBHEBBI M 3BOJIIOUMOHHBIA MOAXOABI K W3YYECHHIO OWOJIOTHH.
CornacHO MM, H3Y4arOTCsl CBOHCTBA U 3aKOHOMEPHOCTH, XAPAKTEPHBIE ISl SKMBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aliy, SBOJIOLMN OPraHUYeCKOro MApa Ha 3eMIIE,
COXPaHEHUsT OHMOJOTMYECKOro paszHooOpazus maHetel. Tak, B 10 Knacce
W3YYAOTCS OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWoorum, >MOpUOJIOTHM W
OMOJIOTMHM Pa3BUTHUSL, TCHETUKUA M CEICKUMM, OMOTEXHOJOTMU W CUHTETHYECKOM
OMOJIOTMH, AKTYyaJIM3UPYIOTCS 3HAHUS OO0ydaroumxcs nmo OOTaHWKE, 300JI0THH,
aHaromuu, (usmonoruu uenoBeka. B 11 knacce M3y4arOoTCs 3BOJOLNUMOHHOE
YUEHHE, OCHOBBI SKOJIOTUU U yUeHHUE 0 Ouocdepe.

VYueOnpliik  npeamer  «buonorus»  npu3BaH  O0ECNEYHTH  OCBOCHHE
00y4armuMHICsl OMOJIOTHYECKUX TEOPUI W 3aKOHOB, UACH, MPUHIUIIOB U MTPABHIIL,
JIS)KaIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O
CTPOEHHH, MHOroO0pa3uM M OCOOCHHOCTSX KIECTKH, OpPraHW3Ma, MONYJsuH,
OMOLEH03a, SKOCUCTEMBI, O BBIIAOIIUXCS HAYYHBIX JOCTHXKCHHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUM, TPUKJIAIHBIX aClEKTax OMOJOTHYECKUX 3HAHMWM. J{Jis
Pa3BUTHS W MOJACPKAHHUS HWHTEpeca OOydYarommxcss K OMOJOTMM Hapsay Co
3HAUUTENIBHBIM O0OBEMOM TEOPETUUYECKOTO MATEpUANIa B COAEPYKAHUM MPOTPAMMBI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHCH CTAHOBJICHHS M PA3BUTHS
TOM WM WHOW oOnacTh OWOJIOTHMH, BKJIAJAOM OTECUECTBEHHBIX W 3apyOEKHBIX
YUEHBIX B PEIICHUE BAKHEHIINX OMOJIOTMUYECKUX U SKOJOTHYECKUX TPOOIIEM.



Llens n3ydenns yueOHoro npeamera «bronorus» Ha yriyOlnéHHOM YPOBHE —
OBJIAJCHHE  OOYyYarOMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3allid J>KUBBIX CHCTEM PA3HOr0 paHra W MNPUOOPETEHUE YMEHWU
WCIOJIb30BaTh 3TH 3HaHUs B (DOPMUPOBAHMM MHTEPECA K OMPEACIEHHONH 00acTu
npo(hEeCCHOHANIBHONM ACITENLHOCTH, CBSI3aHHOW C OMOJOTMEl, WM K BBIOOPY
y4eOHOr0 3aBEACHUS IJIsl MPOIOJKEHUS OMOJIOMMYECKOro 00pa3oBaHusl.

JlocTwokeHHMEe 1enu  M3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
yriayOJIEHHOM YPOBHE 00ECIIEUMBACTCS PEHIEHUEM CIICAYIOLIMX 331a4:

OCBOCHHE O0YyYarOUIUMUCS CUCTEMbI OMOJOTMUYECKUX 3HAHWN. 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLUENIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPABHJIAX, COCTABJISIFOIIMX COBPEMEHHYIO ECTECTBEHHO-HAYYHYIO KAPTHHY MUPa; O
CTPOEHUU, MHOrooOpa3ud M OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKA,
OpPraHu3M, MONyJsLus, BU, OMOreoneHos3, onochepa), 0 BbIAAOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEAOBAHUSIX B OUOJIOTUH,

O3HAKOMJICHME OOYYarolmMXCs C METOJAMW TO3HAHHS >KUBOM TMPUPOIBIL:
UCCIICIOBATEIbCKAMUA ~ METOJAMM  OMOJIOTMYECKMX HAayK (MOJIEKYJIIPHOM W
KJIETOYHOW OHOJIOruM, SMOPUOIOTMM W OWOJIOTMM PA3BUTHSl, TECHETHUKA U
CEJICKIIMM, OWOTEXHOJOTMM W CHHTETUYECKOW OWOJIOTMH, MAaJEOHTOJIOTHH,
DKOJIOTMH),  METOJAMH  CaMOCTOSTEJNIBHOIO  MPOBEACHUS  OMOJOTUYECKUX
UCCIICIOBAaHMA B JlabopaTopui W B Opupoac (HAOMIOACHHUE, W3MEPEHUE,
AKCIIEPUMEHT, MOJICJTMPOBAHUE ),

OBJIaZICHHE  OOy4YarOIMUMUCS YMEHUSMH. CaMOCTOATENBHO  HAXOJWUTh,
AQHAJIM3UPOBATh W HCIIOJIB30BATh OHMOJIOTHYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOH TEPMHUHOJIOTMEH W CHMBOJIMKOM, YCTAHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHMOJOTMM M COUMAIBHO-DKOHOMHUYECKAMH W SKOJIOTMYECKAMHA
npobiieMaMu  YEIOBEUYECTBA, OLECHUBATH MOCICACTBUS CBOCH NEATEIBHOCTH IIO
OTHOUIEHUIO K OKPYXKaloIICH NpUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBI0  OKPYXArOUIMX JIFOJACH, OOOCHOBBIBaTH M COOMIOAATh  MEpPHI
npo(UIaKTUKN MHPEKIMOHHBIX 3a00JIEBaHUi, MpaBUIa MOBEACHUS B MPUPOAC U
o0ecrnieueHust 0€30MACHOCTA COOCTBEHHOW >KM3HEACATENBHOCTH B UPE3BBIYANHBIX
CUTyalMsiX MPUPOAHOIO W  TEXHOTCHHOIO  XapakTepa, XapakTeph30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JIaCTH OMOJIOTHH,

pa3BUTHE Y O0YYAIOUINXCS MHTEIICKTYATbHBIX U TBOPUYECKHAX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJANOMIMMHCS OTKPBITUSIMM W COBPEMEHHBIMHU
UCCIICIOBAHUSIMM B OWOJIOTHMM, PELIAEMBIMH €10 MpoOaeMamMu, METOI0JOTHUER
OHOJIOTHYECKOTO UCCIICIOBAHMS, POBEICHUS AKCHEPUMEHTATTHHBIX
UCCIJICTIOBAHMIA, PEICHUSI OMOJIOTHYECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTHYECKUX
OOBEKTOB M MTPOLIECCOB,;



BOCIUTAHKUE Y 00YUaIOMIUXCs [IEHHOCTHOTO OTHOUICHHUS K JKMBOM MPUPOJE B
LEJIOM U K OTJIEJIbHBIM €€ 00bEKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJOTMUECKOM,
ICHETHUYECKOM TIpaMOTHOCTH, OOIIEH KYJbTYphl TOBEICHHUS B  MPHUPOJIE;
UHTETPAlliN €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHue  OOyYaAIOUIMMHUCS  KOMIETEHTHOCTH B PAllMOHATBHOM
OPUPOAONOL30BaHUM (COOIOCHUE MPaBW TMOBEACHUS B MPUPOJE, OXPAHbBI
BUJIOB, DKOCUCTEM, OMOChEphI), COXpaHEHUHA COOCTBEHHOIO 30POBbSl U 3I0POBbS
OKpyXaromux Jiroaed  (coOmogaeHuss Mep npoduiakTuka — 3a00JI€BaHUMH,
oOecrnieueHnEe O€30MAaCHOCTH KU3HEACITEIbHOCTH B YPE3BBIYAMHBIX CUTYalUsIX
OPUPOAHOTO M TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  MCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI U YMEHU B OBCETHEBHON YKU3HU,

CO3/IaHME  YCIOBHMIA Uil  OCO3HAHHOrO  BbIOOpa  OOy4YaNOIIMMUCS
WHIUBU Y AJTIbHON o0Opa3oBarenbHOR TPacKTOpHH, COCOOCTBYIOLIEH
NOCTEAYOWEMY MNPOPECCHOHATBHOMY CaMOONPEIACIICHAID, B COOTBETCTBUM C
WHIMBUyAIbHBIMUA HHTEPECAMU U MOTPEOHOCTIMU PETHOHA.

OO0wee 4ncao 4yacoB, OTBEACHHBIX HA M3y4YEeHUE OMOJIOTMH HA YIIIyOJIIEHHOM
YPOBHE CpeAHEro o0miero oopasoanusi, cocrapiser 204 daca: B 10 kmacce — 102
yaca (3 4aca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACHIO).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB 00yudeHUs OWOJOruU
OCYILLECTBIISETCS C YYETOM CrEeUU(UKU €ro COAEpXKaHWUsS U HAMPaBJICHHOCTH Ha
OPOAOIDKEHUE OMOJIOTMYECKOro 00pa3oBaHMs B OpPraHU3aLUsAX  CPEIHErO
MPO(ECCUOHATIBHOTO U BBICIIET0 0OPa30BaHUSI.

OO0s13aTeNBbHBIM YCIOBHEM MPH 00YyYEHUN OHOJIOTHH HA YTIYyONEHHOM YPOBHE
SIBJISIETCSI MPOBEACHUE JIA0OPATOPHBIX M MpakTHUeckux padot. Tawke ydacTue
00y4aroluXxcsi B BBIMOJIHEHUH MPOEKTHBIX U YUEOHO-MCCIIE0BATENbCKUX PadoT,
TEMaThKa KOTOPbIX ONPEHENSETCS  YUUTENIEM HA OCHOBE  HMEIOLIUXCS
MaTepUANIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue TpPOrpamMBbl, BBIACIICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
roCyIapCTBEHHON UTOroBol arrecrauuu (I'MA).

Tema 1. buoJsiorust Kak HayKa

CoBpeMeHHas OMO0JIOrUsl — KOMIUIEKCHAsE Hayka. Kparkas uctopust pa3BUTHs
Ouojornu.  buonormyeckue  HayKu M M3YyYa€Mble  MMH  MPOOJIEMBI.
OYHAAMEHTAIILHBIE, TPUKIAIHBIE W TOWCKOBBIE HAYYHBIC WCCICIOBAHUAS B
OHMOJIOTHH.

3HaucHUE OMOJOrMK B (POPMUPOBAHUMN COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
KaptuHbl mupa. [Ipodeccun, cBszaHHble ¢ Ouosjorued. 3HaueHHE OHMOJIOTUU B
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA: MEIMLMHE, CEIIbCKOM  XO3SMCTBE,
MPOMBILIJIEHHOCTH, OXPAHE MTPUPO/IBL.

JleMoHCTpanun

[Toprpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseii, I'. Menaens, B. U. Bepuaackuii, M. 11. ITasnos, . 1. Meunukos, H.
H. Baeunog, H. B. Tumogees-Pecorckuii, JIxx. Yotrcon, @. Kpuk, /. K. benses.

Tabmuubl 1 cxeMbl: «CBsI3b OMOJIOTMM C JAPYyrMMH Haykamuy, «Cucrema
OMOJIOTMUECKUX HAYK.

Tema 2. JKuBble cHCTEMbI U HX H3y4Y€HHE

JKuBbie cucTeMBbl Kak MOpeaMeT u3ydeHust Ouonoruu. CBOMCTBA KMBBIX
CUCTEM. €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTbH M LEJIOCTHOCTD,
CIIO)KHOCTb W YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aIMs,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTD, U3MEHYABOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHW3alv >KUBBIX CHCTEM. MOJEKYJSPHBIA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHu3MEHHBIH, MOMYJISIUOHHO-BUIOBOA, SKOCUCTEMHBII
(OuoreoneHoTHYECKMIA), OuochepHblit. [Iponecchl, MPOUCXOMANIUE B KUBBIX
cuctemax. OCHOBHBIE TPHU3HAKH >KUBOro. JKu3Hb Kak (opMa CYIIECTBOBAHUS
Marepun. Hayku, n3ydaromme >KMBblE CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3aIvuN.

H3yuenne xuBbIX cucTeM. Metoasl Omonmornueckoil Hayku. HaOGmroneHue,
MU3MEPEHHUE, SKCIIEPUMEHT, CUCTEMATH3ALMS, METaaHANN3. [ [OHATHE O 3aBUCUMON 1
HE3aBUCUMOWM mepeMeHHOM. [lmanupoBanume oskcnepumenTta. llocraHoBka U
npoBepka runore3. Hynepas runoresa. [loHsTre BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Owmonormueckux pAaHHbIX. OIIEHKA JOCTOBEPHOCTH MOJIYYECHHBIX
pe3ynbTaroB. [IpUUMHBI HMCKAKEHUS PE3YJIBTATOB JKCIepUMeEHTA. [loHsATHE
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuuplt w0 cxeMbl: «OCHOBHBIE MPU3HAKHA >KU3HW», «bronornueckue
cuctemely, «CBONCTBA IKMBOH Marepum», «YPOBHM OpPraHU3alMM HKUBOUN
npupoably, «CTPOCHUE >KUBOTHOH KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OPraHOB YEJIOBECYECKOr0 OpraHu3may, «buoreonenos», «buochepa», «MeTomabl
W3YYCHUS YKUBOU MPUPOIBDY.

OOopynoBanue:  jgabopatopHoe  oOOpyAOBaHWE Il  MPOBEACHUS
HAOOICHU, N3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTu4yeckass pabora «/CnoONB30BAaHME PA3IMYHBIX METOAOB IPH
W3YYCHUH KUBBIX CHCTEM).

Tema 3. buosiorust KJIeTKu

Knerka — cTpykTypHO-QYHKIMOHANbHAS €AMHMALA >KUBOro. KHcropus
oTKpbIThs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knetounas teopus (T. [1IBanH,
M. Ilnetinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHON KIETOYHOM
TEOPHH.

MeToapl  MOJIGKYJSIPHOH M KJIETOYHOW  OMOJOTMM:  MHKPOCKOTMS,
xpomarorpadusi, 31eKTpoope3, METOA MEUEHBIX aroMOB, JU(PPEPEHIHUATBEHOES
UEHTPU(PYTUPOBaHKE, KYyJIbTHBUPOBAHUE KIETOK. H3yuenue ¢huxcuposaniivix
K1emox. DIEKTPOHHAs MUKpockonus. Kowugoxranrenas muxpockonus. Bumanvioe
(NpUdICU3HEHHOE) U3YYeHUe KIEeMOK.

JleMoHCTpanun

[Toprpetsr: P. I'yk, A. JleBenryk, T. [1Isann, M. lInekinen, P. Bupxos, K. M.
bap.

TaGmuupl 1 cxeMbl: «CBETOBON MUKPOCKOID, « ONEKTPOHHBIA MUKPOCKOI,
«Hctopust pa3BATHS METOA0B MUKPOCKOTIUM.

OOopyaoBaHue: CBETOBOM MHKPOCKON, MHUKPOMNpPEnaparbl PacTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTnyeckass padora «M3yueHHEe METOAOB KJIIETOYHOH OWOJIOTHA
(xpomarorpadus, saekrpodope3, AupdepeHmanbHoe  UEHTPU(YTUPOBAHUE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anus KJICTKH

XHAMHMUYECKUI COCTAB KIETKH. Makpo-, MUKPO- W YJIBTPAMHUKPOSIEMEHTHI.
Boma u €€ posb Kak pacTBOPUTENS, PEAr€HTa, y4acTHUE B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOPErysauni. MuHEpAIbHBIE BEUICCTBA KJIETKH, UX OHMOJIOrMYECcKast
POk, POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranvueckne BeEHIECTBA KIETKH. buomornueckue mnonumepel. benku.
AMUHOKHUCIIOTHBIA cocTaB OenkoB. CTPYKTYypbl O€NKOBOH MOJIEKybl. [lepBruuHas
CTpyKTypa Oeika, NenTHAHAs CBs3b. BTOpWYHAs, TpETWYHAs, 4YETBEPTHUYHAS
cTpykTypel.  [lenarypaums. CpoiictBa OenkoB. Kiaccupukaums — OenkoB.
buonornueckne Qpynkumm 6enkoB. [lpuonsi.



YrieBoabl. MOHOCAXapuael, AMCaxapyibl, OMUTOCAXapuabl U OJIACAXAPHUIBI.
O0wmii nnaH CTpoeHHssT W (PU3MKO-XMMHWYECKHE CBOWCTBA  YITIEBOJOB.
buonornueckne QpyHKIMM YIIIEBOJOB.

Jlunuael. T'napopunbHo-rHaApodoOHBIE cBOMcTBA. Kitaccupukanms Tunuaos..
Tpurmunepuabl, (ocPoaunuabl, BOCKH, CTEpoubl. buosornueckue QyHKIUU
munuoB. O0Hme cBOKWCTBa OMOJIOrMYECKMX MEMOPAH — TEKYUYECTh, CTOCOOHOCTD K
CaMO3aMBIKaHHUIO, MOTYIIPOHULIAEMOCTD.

Hyxneunnosbie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Tpunnun kommiementapHoctu. [lpaswio Yapradgda. Ctpykrypa
JIHK — nBoiinas cnupane. Mecronaxoxknenue u ouonornueckue Gpynkumm THK.
Bunel PHK. ®yukunn PHK B kiietke.

Crpoenne monekysbl AT®. Makpospruyeckue cBsizu B Momekyne ATO.
buonornueckne pynknun AT®. BoccTaHOBIICHHBIE TEPEHOCYUKH, X (PYHKIHAW B
KIeTKe. /[pyeue myxineozuompugochamer (HTP). Cexenupoanue JHK.
Memoowr eeromuxu, mpanckpunmoMuKy, NPOmMeoOMuKu.

CrpykTypHas Ouosiorusi: OMOXUMUYECKHE U OMO(PU3NUYECKHUE UCCIAEAOBAHUS
coCTaBa M TMPOCTPAHCTBEHHOH CTPYKTYypbl OWOMOJIEKYN. Mooeruposanue
CMPYKmMypul U QYyHKYuti OUOMONEKYT U UX KOMNIeKco8. Komnvlomepulii OusdaiiH u
opeanuyeckuil curmes GUOMOIEKY]l U UX HENPUPOOHBIX AHANLOOG.

JleMoHCTpanun

[Toprpertsr: JI. Tlosmmnr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Canrep, C. [Ipy3unep.

Jmarpammbl:  «PacnpenencHue XMMUYECKHMX O3JEMEHTOB B HEKHMBOWU
npupoey, «PacnpenesieHne XUMHYECKUX SJIEMEHTOB B KUBOU MPUPOACY.

Tabmuupl 1 cxemsbl: «llepuognueckas TaONHMIIA XUMUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJEKYJIBI BOJBIY, «BemecTtsa B COCTaBe OpPraHu3MoBy, «CTpoeHue
MOJIEKYJIBI  Oenika», «CTPYKTypbl O€IKOBOH MONEKYJbDY, «CTPOEHHE MOIEKYJI
yraeBoaoB», «CTpPOEHHE MOJNEKYJN JMOUAOBY, «HyKJIEHMHOBBIE KHCIIOTBIY,
«Ctpoenune MonekyJibl ATOy.

O0opy1oBaHUE: XUMUYECKAs TOCYAa U 000Dy I0OBAHKUE.

Jlaboparopnasi pabora «OOHapykeHUE OCITKOB C MOMOIIBI0 KAUECTBEHHBIX
peaKIumin.

JlaGopaTropnass  padora  «lMcciemoBaHWEe ~— HYKIICHMHOBBIX — KHCIIOT,
BBIJICTIEHHBIX M3 KJIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKIHMH KJIETKH

Tunel KIETOK: DJYKapUOTHYECKass M NOpokapuotuueckas. CTpPyKTypHO-
(PYHKIMOHAIBHBIE O0PA30BAHUS KIIETKH.



CtpoeHHe NPOKApUOTHYECKOM KieTku. KneTouHas cTeHka OakTepuil 1 apxeil.
Oco0eHHOCTH CTPOEHUsI TEeTepOTPOPHONR W aABTOTPOPHONH MPOKAPUOTHUECKUX
KJIETOK. MeCTO M POJb MPOKApPHOT B OMOLICHO3AX.

Crpoenue " (YHKIIMOHUPOBAHHE 3YKapHOTHYECKOH KJIETKH.
[Inasmatnyeckas wMeMOpana (Tuazmanemma). CTpykTypa IJIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB 4YEpPE3 IUIA3MATHUYECKY0 MEMOpaHy: MacCHBHBIN
(mupdy3us, obneruénHas audpQy3usi), aKTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
akTuBHBIM TpaHcnopt). Ilomynmponunaemocts MemOpanbl. PabGora HaTpwii-
KaJMEBOr0 Hacoca. DHJOLMTO3. MUHOLMTO3, (harouuTo3. Dx300uTo3. Kiertounas
cTeHka. CTPYKTypa U PyHKIHMH KIIETOYHOH CTEHKH PACTEHUH, TPHOOB.

[uromnazma. [lurozomb. [lutockener. [IBrmkeHue nuTomiazmMel. Opranou bl
KIeTKH. OpHOMEMOpAaHHBIE OPraHOWMIBl KJIETKW. JHAOIUIA3MATHYECKas CETh
(OIIC), anmapar ['onpmku, JTU30COMBI, UX CTPOCHHME M (YHKIMH. B3auMOCBs3b
OJTHOMEMOPAHHBIX OPraHOMAOB KIETKH. CTPOEHUE TPaHYJIIPHOTO PETUKYIYMA.
Mexanusm nanpasienus oeaxos ¢ IIIC. CUHTE3 pacTBOPUMBIX OeikoB. CUHTE3
KJIETOUHBIX ~ MeMmOpaH. [nankwii  (arpaHynsipHbIi) — SHIOMIA3MATHYECKUH
petukynaym. CekpetopHas QyHkius annapara ['onbmku. Moougurayus benxos 6
annapame [onvoocu. Copmuposka benxos 6 annapame 1 onvodcu. TpaHCIOPT
BEILIECTB B KIIETKE. BakyoJin pacTUTENBHBIX KIETOK. KiteTounslid cok. Typrop.

[ToryaBTOHOMHBIE ~ OPraHOMIbl  KJIETKHM.  MUTOXOHJPHH,  [JACTHIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHne W (QPyHKIMM MUTOXOHAPWH W MacTui. llepBUYHEIE,
BTOPUYHBIE WM CIIOKHBIE  MIACTHABL  (POTOCHUHTE3UPYIOLIMX  3YKAPHOT.
XJIOpOMJIACThI, XPOMOTUIACTHI, JICHKOMIACTHI BEICIINX PACTCHUM.

HememOpannbie opraHonael kneTkn CTpoeHue U (PyHKIUM HEMEMOpPaHHBIX
OpPraHou0B KJIETKH. Pubocomsi. [Ipomesicymounuvire Guramernmot.
MuxkpodunameHTel.  Axmunogvie  muxpoguiamvermol.  MBIIICYHBIE — KIICTKH.
Axmunosguvie komnonenmsi Hemwviutednvix xiemox. MukpoTpyOouku. KneTouHsli
ueHTp. CTpoeHHME W JBWKEHHE JKTYTMKOB M pPECHUYEK. MHKpOTpyOOUKH
nuTorasmel.  LleHTpuons. benxu, accoyuuposamnnvie ¢ muxpoguiamenmamu u
muxpompybouxamu. Momopnule benxu.

Snpo. Obosovka sApa, XpOMATHUH, KAPUOIIJIA3Ma, SAPBILIKH, UX CTPOECHUE U
¢yHkumMu. SnepHeiii OenkoBblii Marpukc. [IpoCTpaHCTBEHHOE PACIOIOKEHHUE
XpoMOCOM B MHTep(DasHOM sape. yxpomamun u eemepoxpomamun. belku
XpOMaTHHA — THUCTOHBL. /J{unamuka so0epHoii obonoyku 6 mumose. Hoephuiii
Mpancnopm.

Krnerounsie BkatoueHHs. CpaBHUTENbHAS XAPAKTEPUCTHKA KIETOK 3YKAPUOT
(pacTUTENBHOM, JKUBOTHOH, TPHOHOIA ).

JleMoHCTpanun



[Toprpetsr: K.C. MepexkoBekuid, JI. Maprymnuc.

Tabmuupl 1 cxeMmbl: «CTPOEHUE JYKAPUOTHYECKOH KIETKW», «CTpOCHHE
JKUBOTHOH  KJIEeTKW», «CTpOCHHME  PACTUTENBHOH  KIETKW», «CTpocHHE
MUTOXOHJIPUIWY, «S1poy», « CTPOCHUE NPOKAPHOTUIECCKON KIIETKI.

OOopyaoBaHue: CBETOBOM MHKPOCKON, MHUKPOMNpPEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENaparsl OaKTEPUANBHBIX KIIETOK.

JlaGopaTropnast pabora «M3ydeHME CTPOCHUS KIETOK  Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «3yueHue CBOWCTB KIIETOUHOH MEMOPAHBIY.

JlabopaTopnas pabora «lccnenoBanue miiazmMonuza M ACIUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IlpakTuyeckass  pabGora  «M3ydeHue  JOBWKEHMS  LUTOILIA3MbBl B
PACTUTENBHBIX KIIETKAX).

Tema 6. OOMeH BelIeCTB M NPEeBPALLCHUE JHEPIHH B KJIETKe

ACCUMWIISILIAS ¥ TMCCUMUIISLIAS — IBE€ CTOPOHBI MeTabonm3Ma. Turbel oOMeHa
BEIIECTB. aBTOTPO(HBIA W reTepoTpOoHBIA. YdacThe KUCIOpoJa B OOMEHHBIX
npoueccax. OHEpPreTudyeckoe oOecnedeHue KIETKH: mnpeBpauicHue ATO B
OOMEeHHBIX Tmpoueccax. DOEpPMEHTATUBHBIN XapakTep peakuuid KJIETOUYHOTO
MeTabomu3ma. DEpMEHTHI, WX CTPOCHHE, CBOWCTBA W MEXAHW3M JCHCTBUSL.
Kodepmentsl. Otnnuns (GEPMEHTOB OT HEOPraHMYECKHUX Karanu3aTtopoB. benku-
AKTUBATOPbl M OCIKU-WHTHOWUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
PEAKIMil OT pa3TMYHBIX (PAKTOPOB.

[lepBuYHBII CHMHTE3 OpPraHMYECKHUX BEHIECTB B KIETKE. DOTOCHHTES.
Anorcueennviti u okcucenmwlit pomocunmes 'y oaxmepuii. Ceemocobupaiowue
nueMenmel U NUSMeHmsl Peakyuono2o yenmpd. Poab XJI0pOMIacToB B MPOLECce
(dotocunTeza. CBeToBas U TeMHOBas gaszbl. Qomoovixanue, Cs., Cy. u CAM-muno
¢pomocunmesa. 1IpoaykTUBHOCTE (poTOCMHTE3a. BrusHue pasnuuHbiX (axkTOpOB
Ha CKOPOCTh (POTOCUHTE3A. 3HAUYCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpazue OpPraHu3MOB-XEMOCHHTETUKOB!
HUTpUPUUUPYOIIKUE OaKTEpUH, KEIE300aKTEPUH, CEpOOAKTEPUH, BOJOPOIHBIC
OakTepuru. 3HAYCHUE XEMOCUHTESA.

AHa»poOHBIE OpraHu3Mbl. Buabl OposkeHusi. [IpomykTel OpokeHHS W UX
UCIOJb30BAHUE YEJIOBEKOM. AHA3pOOHbIE MHKPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. Jrarnbl DHEPreTUYECKOTro oOMeHa.
[ToaroroBuTenbHbIN dTaN. [ TMKONIN3 — OECKUCIOPOTHOE PACHIETVICHUE TITFOKO3BI.

buonorndeckoe oKucaeHUE, WK KIETOYHOE JbIXaHuE. Poib MUTOXOHIPHIA B
npoueccax OMOIOrMYecKoro okucieHus. Luknndeckne peakuuu. OKHCIUTEBHOE
docopunupoBanue. wuepeus membpannozo cpaouenma npomonos. Cunmes



AT®D: paboma npomonnoii AT®-cunmaszer. IlpenmyiiecTBa a3poOHOTO MyTH
0OMEHa BEIIECTB nepes aHa3pPOOHBIM. DP(PEKTUBHOCTH SJHEPrETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toprpersrl: k. [Ipuctim, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubl U cxeMbl: «DOTOCUHTE3Y, « DHEPreTHUECCKU 00MEH», « BHOCHHTE3
Oenka», «CTpoeHne pepMeHTa», K XEMOCHHTERY.

OOopyaoBaHuE: CBETOBOH MHUKPOCKOI, 0OOPYJOBaHHUE JJsi MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOITPENAPATOB.

JlaGopaTropnass paGora «UM3ydeHue  KaTaIUTUUYECKOW  AKTHUBHOCTH
(epMEHTOB (Ha MPUMEPE aMIJIa3bl UJTU KaTajasbl)y.

Jlaboparopnass paGora «U3ydeHue (PEpMEHTATUBHOIO PACIICTIIICHUS
NEPOKCUIA BOJOPOA B PACTUTEIBHBIX H )KUBOTHBIX KJIIETKAX).

Jlaboparopuass paGora «CpaBHeHHME TpoleccoB  (POTOCHHTE3a U
XEMOCHUHTE3A.

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOYKCHUS U JIBIXAHUSD.

Tema 7. Hacineacrsennas ungopmanus u peajusanus eé B KIieTke

Peakuyn marpuyHoro cuHte3a. [IpMHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpPUYHOTO CUHTE3a. Peann3anus HacneACTBEHHON MHpopMmanuu. ['eHeTnueckuit
KOI, ero cpoiictBa. TpaHckpunuums — wmarpuuHbelii cuHTe3 PHK. IlpuHOwmns
TPAHCKPHUILIMHU. KOMIUIEMEHTAPHOCTh, AHTHMAPAIENBHOCTh, ACUMMETPHYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyiowue PHK.

Tpancnsums u €€ sranel. Yuactue TpancnopTHeix PHK B OnocunTese Oenka.
YcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Pose pubocom B
OnocuHTE3€E OEnKa.

Cogpemennvie npeocmasienus o cmpoenuu 2eHog. OpraHu3anusi reHoMa y
OPOKAPUOT M 3YKAPHOT. Perynsius akTMBHOCTH T€HOB y MPOKApHOT. | mmoresa
onepoHa (. XKako0, XK. Mano). Monexyisaprvie mexanusmvi SKCNPECCUull 2eHo8 y
sykapuom. Poie xpomamuna 6 peayisayuu pabomel 2eHos. Perynsuus 0OMEHHBIX
IPOLECCOB B KJIeTKe. KNeTouHbIiH romeocTtas.

Bupycsl — HekeToUHbIe (POPMBI KU3HU M OONUraTHbIe napa3uTel. CTPOCHHE
IOPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpuOQaroB. Kusnenmviti yux
JIHK-cooepoicawyux  eupycos, PHK-cooepocawux eupycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasd, uHmeepasd.

Bupychbie 3a0oneBanns 4enoBeka, skuBOTHbIX, pacrenuii. CITM/, COVID-
19, counabHBIE U METUIIMHCKUE TPOOJIEMBI.

buoungpopmamura: unmezpayus u ananuz bonvuiux maccusos («bigdatay)
CMPYKMYPHLLX OUOSI02UYeCKUX OantbX. Hanomexunoioeuu 6 buoiocuu u meouyune.
IIpoepammupyemvie pynxyuu deaxos. Cnocobvi 00CmasKu JeKApCme.



JleMoHCTpanun

IToprpeter: H. K. Konsuos, /. K. UBaHOBCKHiA.

Tabnuubl U cxembl: «buocuHTe3 Oenkay, «['eHeTnueckuii kKoa», «BUPyChD,
«bakrepuoparmy.

IpakTu4yeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3HeHHbII HHKJI KJIeTKH

Krnerounslii 1ukn, ero mnepuonabl W perymsums. HMuTepdaza m MHTO3.
Oco0eHHOCTH TPOLECCOB, MPOTEKarommMx B HMHTEpdasze. [loaroroBka KIETKH K
AaeneHuto.  [IpecMHTEeTHYEeCKMit  (MOCTMUTOTUYECKH),  CUHTETHYECKMHA U
NOCTCUHTETHYECKHUIA (TPEMUTOTHYECKUH ) TEPUOIBI HHTEP(A3BI.

Marpuunbsii cuare3 JIHK — perumkanus. [puaounsr perummkanun JAHK:
KOMIUIEMEHTAPHOCTDb,  IMMOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIIEIBHOCTE.
Mexanusm pennmkanmu JTHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TEIOMEpa3a. XPOMOCOMHBI HAOOp KIETKM — KapuoTHIl. JIUTUJIOWJHBIA W
rariouaHbl  HAOOpPBl  XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.  [loJIOBBIE
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaiud MHUTO3a W TPOUCXOJAIIME B HUX

nporecchl. Tunbsl MuTo3a. KapuoknHe3 U LIUTOKHMHE3. BUOIOTMYECKOE 3HAYECHUE
MHUTO3A.

Peryisnus MHUTOTHYECKOrO LMKIIA KIETKU. [Iporpammupyemas KIeTO4Has
rHOEIb — anomnTo3.

Kinerounoe sapo, XpomMocombl, (YHKOMOHAJIbHAs TEHOMMKA. Mexanusmul
nponugepayuu, ouggepenyuposru, cmapenus u eubenu riemox. «l{ugposas
KIemrd» — OuouHpopmamuyeckue Mooeiu PYHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpanun

Tabmuubl ¥ cxembl: «OKU3HEHHBIH LUK KIETKW», «MuT0o3», «CTpoeHue
XpoMmocomy, «Permukanusa JTHK.

OOopyaoBaHuE: CBETOBOH MUKPOCKOIT, MUKponpenaparhl: «MHUTO3 B KJIETKaX
KOPELIKA JIYKaY.

JlaGoparopnass  pabora  «M3ydyeHme  XpoOMOCOM  HA  TOTOBBIX
MUKpOIpenaparax.

Jlaboparopnasi padora «HabmroaeHE MUTO3a B KJIETKAX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoeHue u pyHKUHH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTM  CTPOCHHMS W JKA3HEICATENBHOCTH  OJHOKJICTOYHBIX
OpraHm3MoB. bakTepuu, apxew, OJHOKJIETOYHBICE TPUOBI, OJHOKJIETOYHBIE
BOAOPOCIIH, APYTHUE MPOTUCTHI. KOJOHUAIIbHBIE OPTraHU3MBI.



B3aumocBa3b 4acTeil MHOTIOKJIETOYHOrO OpraHu3ma. TKaHu, opraHsl M
cUCTEMBI OpranoB. Opranu3m Kak eIMHoe 1enoe. I'omeocras.

Tkanm pacreHuid. THmbl PacTUTENBHBIX TKaHEW: 00pa3oBaTENbHAS,
NOKPOBHAsA, MPOBOJALIASA, OCHOBHAs, MexaHWueckas. OCOOEHHOCTH CTPOCHUS,
(PYHKLMIA 1 PACTIONOKEHHsI TKAHEH B OpraHax PacTCHUH.

TKaH! >KUBOTHBIX M Y€IOBEKA. THIBI >KUBOTHBIX TKAHEN: JMUTEIUATIbHAS,
COCIMHUTENbHAS, MbIlIeUHas, HepBHas. OCOOEHHOCTH CTPOCHHUs, (YHKIMA W
PacIoJIOKEHHS TKAHENW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE M T'€HEPATUBHBIE OpraHbl pacTeHuil. OpraHel H
CUCTEMBI OPraHOB )XMBOTHBIX U YeloBeKa. DYHKIMU OPraHOB U CUCTEM OPraHoOB.

Omopa tena opranm3moB. Kapkac pactenmii. CKENETh OJHOKIICTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy>kHblii W BHYTpeHHMA ckener. CTpOeHHE M
TANBI COEAUHEHUS KOCTEN.

JIBW)KeHHE  OpraHu3MoB.  [IBIDKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMIKEHHWE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBI M HACTHU. JIBMOKEHME MHOIOKJIETOYHBIX J>KMBOTHBIX W YEJIOBEKA:
MblleyHas cucrema. Peduieke. CkeneTHble MBILILBI U X padoTa.

[Iutanue opranusmoB. IlornomeHue BOABI, YITIEKUCIIONO Ta3a W
MHHEPAIBHBIX BEIIECTB pacTeHUsAMH. [luTaHune >KUBOTHBIX. BHYTPHUIOIOCTHOE U
BHYTPHUKJIETOYHOE MNHILEBApPEeHUE. [IMTaHME MO3BOHOYHBIX >KABOTHBIX. OTIENBI
MULIEBAPUATENIBHOrIO TpakTta. [lumeBapurenbHble oKenesbl. [lumneBapurenbHas
CUCTEMA YETIOBEKA.

JlbIxanue opraHu3MoB. JIpixanue pacTeHuid. /{pixanue skuBOTHBIX. Juddy3us
razoB 4epe3 MOBEPXHOCTh KIEeTKH. KoykHOe ApixaHue. JlpIXarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe npixaHue. J{pIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOCHMUS JIETKMX TMO3BOHOYHBIX YKMBOTHBIX.
JlpIxarelibHas cHUcTeMa dYenoBeKa. MeXaHW3M BEHTWIALUM JIETKUX Y NOTHL] U
MJICKOTTMTAOMMX. Perynsuus aprxanus. JprxarenbHble 00bEMBIL.

TpaHcnopTr BELIECTB Y OpPraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHU.
TpaHcnopr BemiecTB Yy OKMBOTHBIX. KpoBeHOCHas cucrema W €€  OpraHsbl
KpoBeHOoCHass cuctemMa TMO3BOHOYHBIX SKMBOTHbIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm kpoBooOpamicHHs. OBOJIOLHUOHHBIC
YCIIO’)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ peryasuusl.

Beigenenne y opraHu3moB. BeigeneHue y pacteHuil. BeigeneHue y
JKUBOTHBIX. CoOKparurenbHble Bakyonu. Opransl  BblacineHus. DuiibTpanus,
ceKkpelrsi 1 00paTHOE BCACHIBAHME KAK MEXaHU3Mbl paOOThl OPraHOB BBIJCIICHUS.
CBs13b TIOJIOCTH TENA ¢ KPOBEHOCHOM M BBIIEIUTENBHON cUcTEMaMu. Beiaenenue y



NO3BOHOYHBIX >KMBOTHBIX WM 4esioBeka. [loukn. CTpoeHue u QPyHKIMOHMPOBAHUE
HedpoHa. OOpa30BaHUE MOYM Y YETIOBEKA.

JammTa y OpPraHu3MOB. 3alluTa y OJHOKIIETOUYHBIX OpPraHu3mMoB. CrHopel
OakTepuii W LUCTBI MPOCTCHIIMX. 3allMTa Y MHOTOKJIETOYHBIX PACTECHUM.
Kyrukyna. Cpeacrsa nacCUBHON M XUMHAYECKOM 3aIIATHL. DUTOHLMIEL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKPOBBI M WX NPOM3BOJHBIE.
3ammra opraHu3ma oT OosesHel. IMMyHHas cuctema 4denoBeka. KiieTouHbld 1
TYMOpPaJIbHBIA MMMYHUTET. BpOoXKAEHHBIA W TPUOOPETEHHBIN crieuuPpuyecKuit
UMMYHUTET. Teopusi KIOHANBHO-CENEKTUBHOrO ummyHuteTa (I1. Opnux, @. M.
Bepuer, C. Tonerasa). BocmamurennbHble OTBETHI OPraHu3MOB. POk BPOKAEHHOTO
UMMYHHTETA B PA3BUTHUH CHCTEMHBIX 3a00JIEBAHUH.

Paznpaxxumocts W peryisiius 'y OpraHusmoB. Paznpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaKuMoCTh W peryjsnus y
pacTeHuii. POCTOBBIE BEILIECTBA U UX 3HAYCHHUE.

HepBrast cucrema u pedraexkTtopHas peryiasiuust y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOJIOLUMOHHOE YCI0KHEHHE CTPOCHMS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBl TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc n
pedekTopHas 1yra. be3yCcloBHBIE U YCIOBHBIE PEDIEKCHI.

I'ymopanbHas peryiasuus ¥ SHAOKPHUHHAs CUCTEMA >KUBOTHBIX U YEJIOBEKA.
JKene3pl DOHIOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JleCTBHE TOPMOHOB.
B3aumocBsi3b HEPBHOM W SHIOOKPUHHON cucteMm. [mnoramamo-runodusapHas
cucrema.

JleMoHCTpanun

[Toprper: K. I1. I1aBios.

Tabmuupl u cxembl: «OAHOKIETOUYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
Bogopocimy, «bakrepumy, «lIpocredimmey, «Opranbsl LIBETKOBBIX PACTEHUI,
«CuCTEMBl  OPraHoOB  MO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTPOCHHE
HaceKoMbIX», «TkaHm pacreHuiiy, «KopHeBble cuctembl», «CTpoeHUE cTelnsy,
«CTpOeHHE JMCTOBOM IUIACTHHKWY, «TKaHW >KMBOTHBIXY», «CKEJET YEIOBEKAY,
«ITmmesapurensHas cucrema», «KpoBeHOCHas cucrema», «JlpxarenbHas
CUCTEMAY, «HepBHas  cucremay, «Koxay, «MpIII€YHAsT ~ CHUCTEMAY,
«BplaenurenpHas CHACTEMa», «OHIOKPUHHAA CHCTEMA», «CTPOEHWE MBIIILBDY,
«HUmmynurery,  «KuieuHoOnosocTHele», «CxemMa  NUTaHUs  PACTEHUIWY,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THIAPHIY,
«CTtpoeHue 1aHapum», «BHYTpEHHEE CTPOCHME MOKIEBOro 4epmsy, «HepBHas
cucrema  peid», «HepBHas cucrema gnarymkw», «HepBHas — cucrema
npecMblkarommxes»,  «HepBHags  cucrema  nTuny, «HepBHag — cuctema
MJIEKOTTMTAIMX)», «HepBHAs cucteMa yenoBekay, «Pedrekcy.



OOopyoBaHHE: CBETOBOW MHMKPOCKOI, MHKPONpPENApaThl OJHOKIETOYHBIX
OPraHM3MOB, MMKPONpENapaTsl TKAHEH, pPAKOBHHBI MOJIIOCKOB, KOJUICKIUH
HACEKOMBIX, WITIOKOYKUX, YKUBBIC 3K3EMIUISIPBl KOMHATHBIX PACTEHWi, repOapuu
pPacTeHW pa3HbIX OTACIOB, BJIAKHBIC TMpPENaparbl >KUBOTHBIX, CKEIETHI
NO3BOHOYHBIX, KOJUICKIMM OCCIIO3BOHOYHBIX YKUBOTHBIX, CKEJIET YEOBEKA,
000pyIOBAaHUE IJIs1 AEMOHCTPALMK IOYBEHHOTO W BO3YIIHOTO MUTAHUS PACTCHUH,
pacCIIEIUICHUs KpaxMalia U OEJIKOB MO JIEHCTBUEM (PEPMEHTOB, 00OPYI0OBAHUE IS
JEMOHCTPALMU OMNBITOB MO M3MEPECHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABMXKCHUH, MOJENIM TOJOBHOTO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHuasi padora «3yueHHE TKAHCH PACTCHHIY .

JlaGoparopHast pabora «3y4eHue TKaHEN KUBOTHBIX).

JlaGopaTopHnasi padora «/3y4eHne OPpraHoB IBETKOBOI'O PACTCHHSY.

Tema 10. PazmHoKeHHe H pa3BHTHE OPraHU3MOB

DopMBI PA3MHOXKEHHUS OPraHU3MOB. Oecroyioe (BKIIIOYAsk BEr€TAaTUBHOE) U
nojsoBoe. Buapl  Oecrmosioro  pa3sMHOXKECHHs:  MMOYKOBAHHWE,  CHOPYJISLUS,
(parMeHTaLMs, KITOHUPOBAHHUE.

[Tonosoe pasmHokeHue. [lonoBbie KIETKM, Wiau rametel. Meio3. Craaun
Mmeio3a. [losenenne xpoMmocoMm B Meito3e. KpoccuHroBep. buonornyeckuii CMbICI
M€E03a M TOJIOBOro mporecca. Melo3 U ero MecTo B IKU3HCHHOM LIMKIIE
OPraHHU3MOB.

[IpenzapoapiieBoe pasButue. ['aMeToreHes y sKuBOTHbIX. [10JI0BBIC JKEIE3bL.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK. CiepMaroreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHne #W  SMOPHUOHAIBHOE PA3BUTHE >KUBOTHBIX. CHocoOBI
OIJIOJOTBOPEHHS: HAPYKHOE, BHYTpeHHEE. [[apTeHorenes.

NHauBuayanbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOrUs — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghoeeres — oona uz enasvix npooiem smMOpU0IOcUU.
Konyenyusa mopgoeernos u  mooenu mopgocenesa. Craaguu 3MOpPHOTEHE3a
JKUBOTHBIX (Ha mpuMmepe Jiarymku). JpoOnenme. Tumbl  apoOieHus.
Jlemepymunuposannoe 1 HeoepmuHuposarHoe Opobnenue. bracmyna, munvl
onacmyn. OCOOCHHOCTH APOOJECHUS MJICKONMUTAOIMINX. 3apPOJbIIIEBBIEC JIMCTKH
(racTpyJisinms ). 3aKJIaJKa OPraHOB M TKAHEH M3 3apOABILICBBIX TUCTKOB. B3anMHoe
BIMSHUE YaCTe pa3BHBAIOLICTOCS 3apojbliia (3MOPHOHANBHAS WHIYKLIKS).
3akiagka TUIlaHa CTPOCHHMS YKMBOTHOIO KAk  PE3yJbTaT HMEPapXUUYECCKHUX
B3aMMOJCHCTBHI TreHOB. BnusHue Ha >MOpPHMOHAIBHOE pa3BUTHE Pa3IMYHBIX
(haKTOPOB OKPY>KAIOUICH CPEIbI.

Poct u pazButHe >kMBOTHBIX. llocTamOpuoHanbHbld mnepuon. Ilpsmoe wu
HEnpsaMoe pa3BuTtHe. Pasputne ¢ meraMopdo3oM y OECMO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOIOrMYECKOE 3HAYCHHE MPSAMOTO M HEMPSAMOro



pPa3BUTHS, UX PACIPOCTPAHECHHUE B MPUPOJE. THIbI POCTA >KUBOTHBIX. DAKTOPHI
PEryJIsIMK POCTA KUBOTHBIX U YeJIOBEKA. CTauu MOCTIMOPHOHAIBHOTO PA3BUTHS
y JKUBOTHBIX U 4€l0BeKa. [leprnoabl OHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE TPOLIECCHI.

PazmHokeHue u passutue pacrenuid. ['ametopur u crnopodur. Meiio3 B
JKU3HEHHOM  [MKJIE€ pacTeHuwil. OOpa3oBaHue cmop B Mpoiecce Mekhosa.
I'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE  PACTUTENBHBIX
OpraHu3MoB. J[BOMHOE OMIOJOTBOPEHHE Y LBETKOBBIX pacTeHui. OOpa3oBaHuE U
Pa3BUTHE CEMEHH.

MexaHu3MBl PETYJISILUN OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. Hapammn, X. [IIneman.

Tabmuubl 1 cxembl: «BereraruBHoe pasMHOXKeHUEY», «TUmbl Oecmooro
pPa3MHOXKEHUS), «Pa3MHOXXKEHME XJIAMUIOMOHAIbIY, «Pa3MHOXEHWE SBITIEHBIY,
«PasmHOkeHUEe rUapey, «Meito3y, «Xpomocomely, «I'ametorenesy, «CTpoeHue
SALIEKIETKH U CIepMaro3onaay, «OCHOBHBIE CTaauu OHTOTeHe3a», «lIpsmoe u
HENpsAMOe  pa3BuTHEY, «Pa3BuTHE MaNCKOro xKyka», «Pa3Butue capaHumy,
«PazButne narymkm», «J{BOMHOE OIUIOAOTBOPEHME Y LBETKOBBIX PACTEHUWY,
«CTpOeHHE CEMSIH OAHOJOJIBHBIX W JIBYAOJIbHBIX PACTCHUID», «KU3HEHHBIA LMK
MOPCKON  KamyCTbDy, «/KU3HEHHBIA UMK MXa», <OKU3HEHHBIA  IUKI
MaroOPOTHUKAY, « KM3HEHHBIN LIMKIT COCHBLY.

OOopyaoBaHHE: CBETOBOM MMKPOCKOI, MHMKPOMpPENapaThl SHLIEKICTOK |
CIEPMATO30MI0B, MOJEND «LIMKI pa3BUTHSA JISATYILIKIAY.

JlaGopaTopnasi padora «/3yueHHE CTPOEHHUSI MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax.

IIpakTu4yeckass paGora «BBISBICHHAE MPU3HAKOB CXOJCTBA 3apOABIILIEH
MO3BOHOYHBIX )KUBOTHBIX).

Jlaboparopnass paGora «CTpOcHHME OpPraHoB pPa3MHOMKEHUS BBICIIHMX
pacTeHUn».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M H3MCHYHUBOCTH
OPraHHu3MOB

Hctopust CcTaHOBIECHHMST W Pa3BUTHS TEHETUKM Kak Hayku. PaGoter T
Mengpens, I'. ne ®@puza, T. Moprana. Poinp 0TeueCTBEHHBIX YUYEHBIX B PA3BUTUU
reHeTriku. Padotel H. K. Konbioa, H. M. Baeunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE TOHATUS U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
QUICTIBHBIE TEHBI, AIBTCPHATUBHBIC NPU3HAKW, JOMUHAHTHBIA W PELIECCUBHBIN
NPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YKCTAs TUHUS, THOPUIBL, TEHOTHUII, (DEHOTHIL.



OCHOBHBIE ~ METOABl ~ TCHETUKW.  THOPHIOJIIOTMYECKUN,  LHATOJIOTHYECKUH,
MOJIEKYJIAPHO-TEHETHYECKH.

JleMoHCTpanun

[Toprpeter: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
BaemnioB, A. H. bemosepckuid, I'. JI. Kapneuenko, FO. A. @wmnuenko, H. B.
Tumodeer-PecoBckuid.

TaGnmuupl u cxeMbl: « MeTObI TEHETUKNY, « CXEMBI CKPEIIUBAHUS.

Jlaboparopnass padora «Jlpozoduna Kak OOBEKT TIECHETUUYECKHUX
HCCIIEIOBAHUNY .

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

Monorubpuanoe ckpeunmBanue. [lepBbiii 3akoH MeHaens — 3aKoH
eAMHO00pa3usl THOPUAOB MEPBOro NokojaeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKkOH MeHnenss — 3aKOH pAacIIEIUICHUs] NMPU3HAKOB. [IMTONOrMUYECKne OCHOBBI
MOHOTMOPUIHOTO CKPEIIMBAHUS. [ MIOTE3a YACTOTHI TAMET.

AHaM3UpyOLIEE CKpEMBaHUE. [ [POMEKYTOUHBIN XapakTep HACIEIOBAHUS.
Pacuiennenne npu3HaKkoB IMPY HENOJIHOM JOMUHHUPOBAHUU.

JurnOpuHoe ckpemmBanue. Tpetuii 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HACJICIOBAHMUsT ~ MPU3HAKOB.  LluTONMOrMyeckue  OCHOBBI  JUTHOPHIHOTO
CKPELIVBAHUSI.

CuernnienHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuenneHHoe
HACJIEAOBAHUE T'€HOB, HAPYIUEHUE CLCIUICHHS MEXKAY T'€HaMHU. XPOMOCOMHAas
TEOPHsI HACIEACTBEHHOCTH.

['enernka nosia. XpoOMOCOMHBIA MEXAHU3M ONPENETICHUS 11071a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBL. ['OMOraMeTHbI M Te€TepOraMeTHBIA MOoi. ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpOMOCOM. HacneioBanne Npru3HaKkoB, CLUEMIIEHHBIX € TIOJIOM.

['enoTHn Kak nenocTHas cucrema. [ImedoTponust — MHOKECTBEHHOE NEHCTBHE
reHa. MHOXXECTBEHHBIM —aiienu3M. B3auMOIEHCTBAE HEAUICNIBHBIX TE€HOB.
KommiemeHntaprocts. Onmcras. [onumepus.

['eHETMUECKMI KOHTPOJBb PAa3BUTUS PACTCHWM, >KMBOTHBIX M YEJOBEKA, a
TaKKe (PU3MOJIOTHUECKUX TMPOLECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKLIWNA.
['eHeTHUYECKNE MEXAHU3MBI CHMOMOTEHE3A, MEXAHU3MBbI B3aUMOACHCTBHS «XO3SIMH
— Mapas3uTy U «XO35IMH — MHKPOOMOM». ['€HETMYEeCKME acCheKThbl KOHTPOIS W
W3MEHEHUS HACJICACTBEHHOW MH(OPMALIMU B MOKOJICHHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

TaGmuupl n cxembl: «IlepBblif 1 BTOPO#l 3akoHBl Menaens», « TpeTuii 3aKkoH
MeHnpensy, «AHaTM3MpYROLIEe CKpeluBaHue», «HemomHoe ITOMUHUPOBAHUEY,
«CLEMIEHHOE HACNEA0BAHUE MPU3HAKOB y Apo30Quiby, «l'€éHeTuka monay,



«Kapmotunn  uenoeeka», «Kapuotun aposzoduibly, «Kapuotunm nOTHLBD,
«MHOXKECTBEHHBIN aJIJICIM3MY, « B3auMOICCTBUE T€HOBY.

OOopyaoBaHue: MOJENb s JEMOHCTpAlMM 3aKOHOB E€AMHOOOpasus
ruOpUI0OB TEPBOTO MOKOJEHUS W PACIUCIUICHUsST MNPU3HAKOB, MOJEHb IS
JEMOHCTpALMMA 3aKOHA HE3aBUCHMOIO HACIEIOBAHHUA IPU3HAKOB, MOJENb JUIA
JEMOHCTpALMU CLEIMJICHHOIO0 HACIIEI0BAHWA IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKponpenapar: «/pozopunay.

IIpakTnyeckass padora «M3yueHue pe3yslbTaroB  MOHOTMOPUIHOTO
CKPEIIMBAHUS Y TPO30(DHIBDY.

IIpakTnyeckass  padora  «M3yueHue  pe3ynbTaroB  AUTHOPUIHOTO
CKPEIIMBAHUS Y TPO30(DHIBDY.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

BzaumoneiictBue reHotmna W cpeapl npd  GOpMUPOBaHUM  (PEeHOTHMA.
H3meHunBOCTE NPU3HAKOB. Ka4eCTBEHHBIE U KOJMYECTBEHHBIE NMPU3HAKU. Buibl
U3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJICACTBEHHAS.

Momudukanonsass HM3MEHYMBOCTb. Ponb  cpenpl B (hopMHpOBaHUH
MOAU(PUKALIMOHHOW M3MeHYMBOCTH. Hopma peakumu npusHaka. BapuaumoHHBIN
psaa u BapuanmoHHas kpuas (B. Horanncen). CpoiicTBa MOAM(PHKALMOHHOMN
U3MEHYUBOCTH.

['eHOTHUNIMYECKAs U3MEHYMBOCTh. CBOMCTBA FEHOTUITMYECKON W3MEHYUBOCTH.
Bubl reHOTUITMYECKOH N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTALIMOHHAS.

KoMmOnHatuBHass W3MEHUMBOCTh. Mei03 W MOJNIOBOH MOpoLECcC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PONTb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3/1aHUU
TEeHETUYECKOTO Pa3HOO0pa3us B MPEaeiax OJHOTO BAJA.

MyTauroHHas W3MEHYMBOCTb. BHABI MyTaluii: TeHHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W MHAYLUMPOBAHHBIE MYTaUMH. SaepHBle U
LUTOIUIA3MATHYECKuE MyTauuu. COMaTUYeCKUE W TOJIOBBIE MyTaluu. [IpruunHbL
BO3ZHUKHOBEHUA MyTauuii. MyrtareHel W WX BIASHUE Ha OPraHU3MBEL.
3aKOHOMEPHOCTH MYTALMOHHOTO TMpOLecca. 3aKOH TOMOJIOTMYECKHX PAJOB B
HacyeacTBeHHOW m3MeHunBocTH (H.W. BaBuioB). BHesnepHas M3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa U dNUSEHOMUKd, pOb  SNUSCHEMUYECKUX (DAKMOPO8 8
HACIEO0BANHUY U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUSMOB.

JleMoHCTpanun

[Toprpeter: I'. ne @pus, B. Moranucen, H. Y. Basuios.

Tabmuubl W cxembl: «Buabl u3MeHUMBOCTH», «MoaudukanmoHHas
U3MEHYUBOCTHY, «KomOunaruBHas U3MEHYUBOCTDY, «Meno3y,
«OmnoaoTBoOpeHuey, «I'eHeTHUeCKue 3a001€BaHUs YETI0OBEKAY, « Buabl MyTanuiig.



OOopyaoBaHue: XKUBbIE W TepOAPHBIE IK3EMIUIAPBl KOMHATHBIX PACTECHUH,
pucyHKH ((poTorpaduu) >kMBOTHBIX C PA3JIMYHBIMKU BHIAMU U3MEHUYMBOCTH.

JlaGopaTopHas paGora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJM(PUKALIMOHHOW W3MEHYMBOCTH. [loCTpoeHHME BapHMAMOHHOTO psAa U
BapUALIMOHHONW KPHABOW.

IIpakTnyeckass paGora «Myrtauum y  1apo3oduisl  (Ha  TOTOBBIX
MUKpONpENnaparax ).

Tema 14. I'eHeTnka yesi0BeKa

Kapuorun wenoeeka. MexxayHapoaHas IporpaMMa HMCCIEIOBAaHUS T'€HOMA
YyelloBeKa.  MeEToabl  M3YYEHMsl TEHETHKM  YEJOBEKA:  IEHEATOTMYECKUM,
ONM3HEIOBbIM, [IUTONCHETHYECCKHH, MOMYJIAIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHA. CoBpeMeHHOE ONPEAETICHHUE TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, NT€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[TL[P-ananu3a. HacneacTBeHHbIE 3a001€BAHUS YEOBEKA. [ €HHBIE H XPOMOCOMHBIE
Oone3HN YeNnoBeKa. bBOJIe3HM ¢ HACIEACTBEHHOH MPEAPACIOIOKEHHOCTBIO.
3HAQUYECHUE MEAULMHCKON T€HETUKM B MPEIOTBPALICHUM U JICUEHUH MEHETUYECKHUX
3a00JicBaHMi 4YeoBeKa. MEAMKO-TEHETHUECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC
KIIETKH. [IOHATHE «TE€HETHYECKOTO TPy3a». DTHUYECKUE ACTIEKThl UCCIECAOBAHAN B
001acTh PEIaKTUPOBAHKS FEHOMA U CTBOJIOBBIX KIIETOK.

['eHeTnueckne (akTOpbl TNOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(PU3NYECKOMY M XMMHYECKOMY 3arpsi3HEHUIO OKPY>KAKOIIEH cpeapl. [ eHeTruecKas
MPEAPACTIOIOKEHHOCTD YEIOBEKA K IMATOJIOTHSIM.

JleMoHCTpanun

TaGmuuel n cxembl: «Kapuotun uenoBeka», «MeToAbl U3yUEHUS! TEHETUKA
4enoBeKay, «I eHeTnueckne 3a00JICBaHUS YETTOBEKAY.

IpakTnueckas padora «COCTABJICHUE U aHAIU3 POAOCIOBHON.

Tema 15. Cenekuusi Oprann3mMoB

JlIoMecTHKanuss W CEJCKUMs. 3apOKICHHUE CEIEKUMA W JAOMECTHUKALUU.
Yuenne H. U. BapumoBa o LleHTpax MNPOMCXOXKIEHUS MW MHOrooOpasus
KYyJBTYPHBIX pacTeHui. Ponb CENeKUMM B CO3AAHUM COPTOB PACTEHUN M MOPOL
KMBOTHBIX. COpT, mnopoaa, IITaMM. 3aKOH TOMOJIOTMYECKHX PsSIJOB B
HACJICJACTBCHHON wm3MeHunBOoCcTM H. WM. BaBwioa, e€ro 3HadueHue i
CEJICKIIMOHHOW PadOoTHI.

Metoapl ceneKuMOHHOW paboTel. MCKYCCTBEHHBIH OTOOpP: MAacCOBBIA W
WHAMBUAYAJIbHBIA.  OTansl ~ KOMOMHAIMOHHOW  cenekumu.  McnbiTaHue
OPOU3BOAUTENCH MO TOTOMCTBY. OTOOpP MO TEHOTHIy C TOMOINBIO OLEHKH
(eHOTHIIa MOTOMCTBA K OTOOP MO reHOTUIY ¢ moMouIbo aHaym3a JJHK.

HcKyCcCTBEHHBI ~ MyTareHe3  Kak  METOA  CEJIEKUMOHHOM  paboTHl.
PanvanvoHHbIi 1 XUMUYECKUI MyTarcHe3 KaKk MCTOYHUK MYTALUil Y KYJBTYPHBIX



(¢opMm opraHu3MoB. Hcnonb30BaHWE TE€HOMHOIO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHaHTHBIX JITHK U1 mosydeHnst ICXOAHOTO MaTeprania Juisi CENEKIHH.

[Tonyuenue MOJIATUTOUAOB. BryTpuBHnoBas ruOpUAA3aLHs.
brnu3kopoacTBEHHOE  CKpemmMBaHWe, WiaM  MHOpuauMHTr.  HepoacTBeHHOE
CKPEIMBAHUE, WM ayTOpUAMHI. ['eTepo3uc m ero npuuuHbl. Kcnonp3oBaHue
rerepo3uca B cenekunn. OtnanénHas ruOpuamsaunus. [Ipeomonenue Oecrnoaus
MEXBUAOBBIX THOPUAOB. JOCTH>KEHUS CENEKIMN PACTEHUI U XKUBOTHBIX. « 3e/1éHast
PeBoNIOYUS».

CoxpaHeHHE M M3YUYECHUE TEHETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUH U
UX JIMKMX pOAMYEH A CO3JaHMsl  HOBBIX COPTOB M THOPHIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIBTYP.  /3yuenue, coxpamenue u  yYnpasieHue
2eHEMUYECKUMU PECYPCamMul CeNbCKOXO3ANUCMBEHHBIX U NPOMbBICIOBLIX HCUGOMHBIX
8 YeJIsX YIyduLeHUusl CYuecmeyiomux u Co30anUs HO8bLX NOPOO, JIUHUT U KPOCCO8, 8
MoM yucie ¢ NpUMeHeHuem COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008dHU],
nepeoosrix uoeti U NePCneKmMUSHuLY MEeXHOI02Ul.

JleMoHCTpanun

IToprperer: H. U. Basumos, M. B. Muuypun, 1. JI. Kapneuenko, I1. I1.
Jlykesanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

TaGnmuupl 1 cxembl: «LIEHTPBI MPOMCXOKACHUS 1 MHOTOOOpa3Hsl KyJbTYPHBIX
pacTeHuii», «3aKOH rOMOJOTHYECKUX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metoapl cenexkummy, «OTnanéHnas rudpuansanusy, «MyTtareHesy.

JlaboparopHast paGora «3y4eHue COPTOB KYJIBTYPHBIX PACTEHUH U MOPOJI
JOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «3yueHre METOAOB CEJICKIIUA PACTCHHINY .

IIpakTu4yeckas padora «IIpuBuBKa pacTeHuiny.

JKrcKypeust «OCHOBHBIE METOABI M JOCTHIKCHHUS CEJCKIUM PACTEHUH U
YKUBOTHBIX (Ha CEJICKLIMOHHYHO CTaHLMIO, TUIEMEHHYEO bepmy,
COPTOMCHBITATENBHBIA YYAaCTOK, B TEIUIMYHOE XO3AHWCTBO, B JTAOOPATOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA).

Tema 16. BHOTEXHOJIOTHSI H CHHTETHYECKAs1 OHOJIOTHS

OOBEKTHI, MCMONB3YEMBIE B OHMOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC
KYJIBTYPHI, MUKPOOPIaHU3MBI, 1704 XapAKTEPUCTHKA. TpaauuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEUECHUE, TMONYYCHHE KHCIIOMOJOYHBIX MPOAYKTOB,
BUHOJAEHME. MukpoOuosornueckuii cuHTe3. OOBEKTB MHKPOOHMOJOTHYECKUX
TEXHONOTHHA. [Ipon3BOACTBO O€NKa, AMUHOKUCIIOT U BATAMHHOB.

Co3naHue TEXHOJOTM U UHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHECHHS W
KOHCTPYUPOBAHUSI TEHOMOB C LIETIbIO TIOJYUYEHUSI OPraHU3MOB U X KOMITIOHEHTOB,
COJIEPKALIMX HE BCTPEYAKOIIMECS B TPUPOIE OMOCUHTETHYECKHE Y TH.



Krnerounas mnxeHepus. MeToapl KyabTyphl KIETOK W TKAHEH PacTeHHUW W
KUBOTHBIX. KpmoOanku. Comarnueckas ruOpuau3anuss W COMATHUYECKHMN
sMOpuorene3. Hcmonb3oBaHWe TalIOWIOB B CENEKUMW PACTeHWM. [lonyuenue
MOHOKJIOHAIbHBLX anmumet. Ficnons3o6anue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBLX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYKIMs
SWLEKIIETOK W KJIOHWPOBAHUE >KUBOTHBIX. METON TPaHCIIAHTALMK SACP KIETOK.
Texnonocuu  0300posieHus, KYIbMUSUPOBAHUs. U MUKPOKIOHAIbHO2O
PABMHOICEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAss M TE€HHas WH)KCHEPHUs. VICKyCCTBEHHBIH CHUHTE3 I€HA W
KOHCTpyupoBanue pekomOuHaHTHbIX IHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTW>KEHHsST W TEPCHEKTUBBI  XPOMOCOMHOW M T'€HHOH  HMHXKCHEPHH.
OKOJIOrMYECKHE U ITHYECKHAE TPOOIEMbI TEHHOW WHKEHEPUH.

Memunmnckue onorexHojoruu. [loctrenomuas mudporas meaunuHa. [1P-
AMarHocTrkKa. MeTaOONOMHBIA aHaNW3, TEHOLICHTPUYECKHWNA aHaIM3 MpOoTeoMa
YeNoBEKa Uil OLEHKHM COCTOSIHUSL €ro 3J0POBbs. HMCHMOMB30BaHHWE CTBOJIOBBIX
KkneTok. TapretHas Tepanust paka. 3D-OMouHKeHEpUst Uis  pa3pabOTKh
(yHIAMEHTAILHBIX OCHOB MEIWLMHCKAX TEXHOJIOTHHA, CO3JaHMsI KOMIUICKCHBIX
TKAHEH COYETAHUEM TEXHOJIOTMH TPEXMEPHOTO OMONPHUHTHUHTA M cKapOJIIMHTa
JUTS PELICHUS 3374 EPCOHAITM3UPOBAHHON MEIULINHBI.

Co3naHre BEKTOPHBIX BAaKLWH C LEIBbK 00eCnedYeHuss KOMOWHWPOBAHHOMN
3ammTel 0T BO3Oyamreneit OPBH, ycTaHOBIIEHHME MOJICKYISPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-coaepkaimmx BUPYCOB, BBI3BIBAOIIMX OCOO0 OMACHBIE
3a00JICBAHUS YEIIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

TaGnmuupl 1 cxembl: «Cnoap30BaHUE MUKPOOPraHU3MOB B MPOMBIIIJIEHHOM
NPOU3BOACTBEY, «KileTouHas nnxeHepus», «I '€HHAs UHXKCHEPUSY.

JlaboparopHnasi padora «3yueHue 00bEKTOB OMOTEXHOJIOT UMY,

IIpakTnyeckas padora «IlonyuyeHrne MOTOYHOKHUCIBIX TPOAYKTOBY.

Jkckypenst «buoTrexHonorus — BaKHEHIIas MPOM3BOAMTENBHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE TPOU3BOICTBO ).

11 KVIACC

Tema 1. 3apoxaeHne W pa3sBUTHE HBOJIOINHOHHBIX MPEACTABJICHUI B
Oonosioruu

OpomounoHHas  Tteopuss Y. JlapeuHa. [IpeanocbuikM  BO3HUKHOBEHHS
napBuHA3MA. JKU3Hb U Hay4YHas aesaTesibHoCTh Y. JlapBuHa.

JIBM>KyILME CHJIBI SBOJTIOLMA BUAOB 10 Y. /[apBUHY (BBICOKAast MIHTEHCUBHOCTD
Pa3MHOKEHUST OPraHU3MOB, HACJICICTBEHHAs M3MEHUYMBOCTh, Ooppda 3a
CYLIECTBOBAHME, ECTECTBEHHBII M UCKYCCTBEHHBINH 0TOOD).



Odopmnenne cuHTeTHUEeCKOW Teopun 3Bomouuu (CTD). Helitpanbhas
Teopust  3BoMoUMH. COBpEMEHHAas SBOJIIOLMOHHAS  OWOJIOTHS.  3HAYCHHE
3BOJIFOLIMOHHON TEOPUU B (POPMUPOBAHNM €CTECTBEHHO-HAYYHON KAaPTHHBI MUPA.

JleMoHCTpanun

[Toprpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK.
Krosre, U. [lapeun, C. C. UerBepukos, Y. U. [lImansraysen, /. Xonnein, /1. K.
benses.

Tabmuuer m cxembl: «Cucrema >kuBoi mpupoasl (no K. JluHHEW)»,
«Jlecthuma xuBBIX cymiectB (no Jlamapky)», «MexaHusm QopMHUpOBaHUS
OPUCIIOCOOJICHUI y pacTeHMd M >KMBOTHBIX (Mo Jlamapky)», «Kapra-cxema
mapupyTa nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay, «Dopmsel 60pbObI
3a cyumiectBoBaHuey, «llopoasl romy0Oeit», «MHorooOpasue KyJabTypHBIX (HOpM
KarmycTbD, «I10poaBl JOMAINHUX KUBOTHBIXY, «Cxema 00pa3oBaHUsl HOBBIX BHJIOB
(mo Y. JlapBuHy)», «CxeMa COOTHOLICHHMs JBMKYLIMX CHJ 3SBOJIFOLIUWY,
«OCHOBHBIE TIOJIO’KEHUS CHHTETHUYECKON TEOPHUU IBOJTFOLIAN.

Tema 2. Mukpo3BoIIOLNS U €€ pe3yabTaThl

[Tonynsuust Kak >IeMEHTapHas eauHULA 3BOMOUUN. COBPEMEHHBIE METOIbI
OLICHKH TE€HETUYECKOTO0 PAa3HOOOpazus W CTPYKTYypbl nomynsuuil. M3meHenue
reHo(hOHJa TOMYJIIHA KaK 3JIEMEHTAPHOE 5SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTnyeckoro pasHosecus Jx. Xapau, B. BalinOepra.

OnemeHTapHbie (PAKTOpbl (IBMXKYIIME CHJIbI) HSBOJIFOIMU. MyTalMOHHBIMA
npouecc. KomOuHatMBHAas W3MEHUYMBOCTh. Jlpelid TEeHOB —  criydaiiHbie
HEHANPABJICHHBIC M3MEHEHMsSI 4YacTOT ajielied B nomyssuusx.  OQQekT
OCHOBaTeNs. JIpgexm Oymuiiounoco copiviuikd. CHUdCEHUE 2eHeMU4ecKo2o
pasHooOpazus: npudunel u cieocmeus. [lposieienue as¢pexma Opeiigha ceros
oomvuiux U manweix  nonyiayuax.  Mwurpamun.  M3omsuus  mOnyiasiuii:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoornyeckas (penpoayKTUBHAS ).

EctectBennblii 0TOOp — Hanmpapnstommii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO  0TOOpa:  ABWXKYLIMH, CTaOMIM3MPYIOIIMH,  pa3phIBarOIIANA
(mm3pynrtuBHbIi). [TonoBoit 0TGOp. BO3HMKHOBEHHE M 3BOJIOLUS COLMATBHOTO
NOBEICHUS KUBOTHBIX.

[TprucnocoONEHHOCT,  OPraHU3MOB  KAaK  PE3yJbTaT  MUKPOIBOJFOLUM.
Bo3HMKHOBEHHME  TpUCNOCOONECHMI y  OopraHu3MoB.  Apomopdo3bl H
uanoagantauuu. [Ipumepbl mpucnocoOaeHuil y Opranu3mMoB: MOP(OIIOTHYECKHE,
¢usnomornyeckue,  OMOXMMHYECKHE,  MOBeAcHYECKHE.  OTHOCHUTENIBHOCTB
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum wu crpykrypa. BumooOpa3oBaHume Kak pe3yibTar
MUKPO3BONIOLMH. M3omsmus — knrodeBoi ¢akrop BuaooOpazoBanus. [lytn wm
CocoObl BHAI000PA30BAHHS: AJIIONATPUYECKOE (reorpaguyeckoe),



CUMITATPAYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE (MOJMIION TM3alus,
ruOpuan3anus). JJIuTeTbHOCTh 3BOFOLIMOHHBIX TPOLECCOB.

Mexanu3mbl (OpMHUPOBaHHS OMOJIOTHYECKOTO Pa3HOO0pas3usl.

Pone 3BOMIONMOHHON OMONOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: OMopazHooOpazusi. MUKPOIBOIIONMS U KOSBOIIOIUS MAPA3UTOB U UX
x0351eB. Mexanu3Mbl (POPMUPOBAHKS YCTOMUMBOCTH K AHTUOMOTHUKAM M CIOCOOBI
OOpBLOBI ¢ HEH.

JleMoHCTpanun

[Toprpetsr: C. C. YerBepukos, O. Maiip.

Tabmuupl 1 cxeMmbl: «MyTallMOHHAas HM3MEHUYMBOCTEY, «llomynsuuonHas
CTPYKTypa BUA», «Cxema mposiBlicHUs 3akoHa Xapau—BaitnOepray, «/|Bwxyime
CUJIbI 3BOJIOLUNY, «JKOJOIMYECKAs M3OJALUS MONMYJIAUAA CEBAHCKOH (openmy,
«['eorpaduueckas W30AALUS  JIACTBEHHUIBI CUOMPCKOW W JIMCTBEHHHULBI
aaypckoit», «[TonynsuOHHbBIE BOJHBI YACIICHHOCTH XUIIIHAKOB U XKEPTBY», «CxeMa
JNEUCTBHSI E€CTECTBEHHOTO OTOOpa», «®DopmMbl OOpHOBI 3a CYHIECTBOBAHMEY,
«HMaaycrpralibHblii Menanu3my, «KuBble UCKomaemeley, «IIOKpOBUTENBECTBEHHAS
OKpacka YKUBOTHBIX), «[Ipenynpexxaaronias OKpacka YKUBOTHBIXY,
«Duznonornueckue ananrauumy, «lIpucnocoOIEHHOCT OpraHUu3MOB M €€
OTHOCHTENBHOCTEY, «Kputepun Bupay, «Buabl-aBoiiHukn», « CTpyKTypa BUIA B
npupoaey, «CnocoObl BUA00OpazoBaHusy, «I eorpaguyeckoe BUA00OpPA30BaHUE
TPEX BHIOB JAHIBIIEHY», «ODKOJOTMYECKOE BHI000PA30BAHME BHUIOB CUHUILY,
«[Tonmunnonael pacteHnin», «KamyCcTHO-peIeUHbIA THOPHY.

O6opynoBaHue: repoapuy pacTEHU, KOJUICKIIMKA HACEKOMBIX, Yy4elia MTHIL |
3BEpPEl ¢ MpUMEpaMy PA3IMYHBIX MPUCHOCOOJICHUN, 4Yydella NTUI U 3BEpeid
pa3HbIX BHJOB, TrepOapuM pacTeHWil OMU3KMX BHJIOB, OOpa30BaBIIMXCS
pa3IMYHBIMA CIIOCOOAMH.

Jlaboparopnast padora «BBbIsSBIICHHE HM3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIA.

Jlaboparopnass  pabdora  «IIpucnocoOseHuss  OpraHM3MOB W HX
OTHOCHTENBHAS 1IEJIECO00PA3ZHOCTHY.

Jlaboparopnass padora «CpaBHEHHE BHJAOB MO MOP(OJIOTHUYECCKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BogOLIHS U €€ pe3yJabTaThl

MeToapl  W3y4eHUsT MAaKpO3BOMIOUMHW. [laleOHTONOTMYECKHE  METOBI
u3ydyeHus oHBomoumu. llepexognsie  QGopMbl W (PUIOTCHETUYECKUE  PSAOBI
OPraHHU3MOB.

buoreorpapuueckne Meronbl u3yueHus sBonouud. CpaBHeHHE (IOPBI U
(dayHbl MaTE€pUKOB W OCTPOBOB. buoreorpaguyeckue odmactu 3emun. Buabl-
SHACMHKHN U PEJTAKTHI.



OMOPHOJIOTHYECKHAE U CPABHUTEIBHO-MOP(POIOrHUECKHE METOABl U3yUCHUs
3BOJIIOIMA. ['€HETHUECKHE MEXaHW3Mbl 3BOJIIOLMU OHTOICHE3a M TOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. [ 'OMOJIOTMYHBIE W QHAJIOTUYHBIE  OPraHbL
PyauMeHTapHele  OpraHbl W araBU3MbL.  MOJNEKYJISIPHO-TEHETUYECKHE,
OMOXMMHYECKAE M  MATEMATHYECKME  METOABl  M3YYCHHs  D3BOJIOLUU.
['omosiornuHbie TeHbl. COBPEMEHHBIE METOABI MOCTPOEHUS (PUIIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTallM1 M 3BOJIFOLIMSI TEHOMOB.

OO0wmme 3aKkOHOMEPHOCTH (MPaBWIIA) 3BOJIOUMN. [Ipunyun cmensvt Qyuxyuil.
HeoOpatumocTs 3BONIOIMU. AfanThBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB
3BOJIFOLIAN.

JleMoHCTpanun

[Toprpetsl: K. M. Bap, A. O. Koanesckuii, @. Mromep, O. I eKKenb.

TaOmuupl 1 cxeMbl: « ODUIOTCHETUYECKUI Pl JIOMIAANY, «APXEONTEPHKCY,
«3Bepo3yOble  smiepel»y,  «Crerouedansr»y,  «Punmodurey,  «CeMEHHBIE
nanopoTHUKW», «buoreorpapuueckre 30HBI 3eMan», «Jpei( KOHTHHEHTOBY,
«Penmuktey, «HawanbHble cragmu 3MOPHMOHATIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «[ OMOJIOTMYHBIE W AHAJIOTHMYHbBIE OpraHel», «PyauMeHTBI»,
«ATaBH3MBDY, «XpOMOCOMHBIC HAOOpPBI 4YEJOBEKA W IMMMOaH3e», «lJaBHBIE
HAMPABJICHUS 3BOJTOLUNY, «O0IUE 3aKOHOMEPHOCTH 3BOJTFOLIUN.

OOopyaoBaHue: KOJUICKIUHU, TepOapuu, MYJSHKM MCKOMACMBIX OCTaTKOB
OPraHMU3MOB, MYJISKM TOMOJIOTHYHBIX, QHATOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaeHne U pa3BuTHe )KU3HU HA 3emJie

HayuHble THUMOTE3bI NPOMCXOXKACHUS >KM3HU Ha 3emie. AOHOreHe3 W
naHcnepmus. JloHay4YHbIE TPEICTABICHHS O 3aPOKICHUMN KU3HU (KPEALMOHU3M ).
['MnoTe3a MOCTOSHHOTO CaMO3APOKIACHHS JKU3HH U €€ ONIPOBEPKEHUE onbiTamu O.
Penu, JI. Cnannanuanu, JI. [1acrepa. [IponcxokaeHue skM3Hu 1 aCTpOONOJIOTHSI.

OCHOBHBIE dTarlbl HEOPraHuYeCcKOn SBOJIFOLINH. IImanerapHas
(reonoruyeckasi) HBOJIIOIMS. XUMUYECKas SBOJIONUS. AOWOrCHHBIA CUHTE3
OpraHu4ecKux BelecTB M3 Heopranndeckux. Ombit C. Mumnepa u I FOpwm.
OOpazoBaHue MOMMMEPOB U3 MoOHOMepoB. KoarnepBarnas runoreza A. .
OnapuHa, TUnoTe3a nepBuYHOro OynpoHa J>k. XonaeiHa, reHeThuecKas THIoTe3a
I Mémnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMHupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emsmm w1 MeTonapl €€ HM3ydeHUs. MckomaeMmble OPraHu4ecKue
ocratkd. ['eoxpoHomorms u €€ wMeronbl. OTHOCHTENBHAS W A0COIKOTHAs
reOXPOHOJIOTHS. ['€OXPOHOIOrNYECKas IKala: S0HbI, 3Pbl, IEPUOIbI, STOXH.



HavaneHble 3Tamnbl OpraHruveckoi 3BOMOUMU. [loABIECHHE W IBOJHOLMSA
NEPBBIX KJIETOK. DBOJIOLHAS METa00MM3Ma. BO3ZHUKHOBEHUE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMJie COOOIIECTB.
CrpomartonuTsl. [IpOKaproOTHI U 3yKAPUOTBL.

[TpoucxokacHUE SYKAPUOT (CUMOMOTeHE3). IBOIIOIMOHHOE MPOUCXOKIACHUE
BAPYCOB. [IpOMCXOXKIEHME MHOTIOKJIETOYHBIX OPraHu3MoOB. BO3HMKHOBEHHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIFOLMW BbICIIMX pacTeHuid. OCHOBHbIE apoMOPQO3bI
pacteHuii. Bpixox pacreHnii Ha cymry. [losBiieHHE CIIOPOBBIX pPacTEHUd U
3aBocBaHME UMM Cymu. CeMmeHHbIe pacTeHus. [IPOMCXOKIEHME LBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Talbl 3BOJIIOIMHA KABOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
JKUBOTHBIX. BeHackas (ayHa. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUIOB. [lepBbIE XOPAOBBIE KMBOTHBIE. JKU3HE B BOAC. DBOIIOLUUS MO3BOHOYHBIX.
[TpoucxoxaeHne ampuOunii 1 pentuanil. [TpoucxokacHHE MIICKONUTAOUINX |
ntull. [lpunnun  kimoueBoro apomopdoza. OcBoeHHE O€CMO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU >KABOTHBIMU CYIIIH.

PazeuTHe >Xu3HM HA 3€MJE TO 3paM W NEPUOJAM: apXEH, MPOTEPO30H,
najeo30il, Me3030H, KailHO30H. OOmas XapakTepucTHMKa Kiaumara |
re0JIOTUUECKUX NpoueccoB. [losBneHre M PacUBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHHe: €ro yCI0OBUS U BIIMSHUAE HA Fa30BbIii COCTaB arMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHYECKUE KPU3UCHI Mpouioro. [IpuuunHel u
CJICAICTBHSI MACCOBBIX BBIMMpAHUN. COBPEMEHHBIN 3KOJIOTMYECKUI KPU3HC, €r0
ocobeHHoctH. [Ipodnema coxpanenus OMopazHOOOpa3us Ha 3eMIie.

CoBpeMeHHas CUCTEMa OpraHMdeckoro mupa. [IpuHuounel knaccupukanmu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIINBI OPraHU3MOB.

JleMoHCTpanun

[Toprpeter: @. Pemn, JI. Cniastnanmanwm, JI. Tlacrep, M. Y. Meunnkos, A. U.
Omnapun, k. Xonnewn, I'. Mémep, C. Muinep, I'. FOpu.

Tabnuupl n cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [Tacrepa mo
M3YUYEHUIO CaMO3apoXAcHMs Xu3HmW», «Cxema ombita C. Muinepa, 1. HOpwm»,
«OTanel  HEOPraHMYECKOW  DBONMOLMKY»,  «['€OXpOHONOrMYeckas  IIKaJIay,
«HavasibHble 3Tanbl OPraHMYECKON 3BOTOIUNY, «CxeMa 00pa3oBaHUs 3yKapHOT
nyTéM cuUMOHMOreHe3a», «Cucrema >KMBOM mnpupoasl», «CTpPOeHHE BHpPYyCay,
«ApoMopdo3bl  pacTeHmit»y, «PuHHODUTE, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHOrokJieTounble  Bogopocimy, «Mxw», «llanopotHuku», «I 010CEMEHHBIE
pacrenus», «OpraHbl LBETKOBBIX PACTeHMI», «(Cxema pa3BUTHS >KUBOTHOTO
Mupa», «Apomopdo3sl KMBOTHBIX», «lIpocrelimme», «KHMIEYHONOTOCTHBIEY,
«llimockue YEPBWY, «YNECHUCTOHOTHEY, «PBIOBI, «3€MHOBO/IHBIEY,



«IIpecmbikarommecsy, «lltuuby, «Mnekonuraromuey, «Pa3BuThe KU3HU B
apXxemckou apey, «Pa3BuTHE JKM3HU B MPOTEPO3ONCKON dpen, «Pa3BUTHE KU3HU B
[aJIC030MCKOM 3pey, «PasBuTHe KU3HU B ME3030MCKON 3pey», «PazBuThe KU3HU B
KAMHO30MCKOM 3pey, « COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOdapuum  PACcTEHUM pa3IMUHBIX OTACIOB, KOJIJIEKIIAM
HACEKOMBIX, BIIAYKHBIC MPENaparsl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKLIUU
UTJIOKOKUX, CKENETHl TO3BOHOYHBIX JKMBOTHBIX, 4Yyue€na NTUL U 3BEpeEi,
KOJUICKLIMM OKAMEHENIOCTEN, TOJIE3HBIX HWCKOMAEMBIX, MYJSDKM OPraHUYECKHUX
OCTAaTKOB OPraHU3MOB.

Bupryanbnas  saboparopHas  padora «MOIEIMpPOBAaHUE  ONBITOB
Munnepa—tOpu 1o u3ydeHnto abMOreHHOTO CHHTE3a OPraHuYeCKUX COETMHEHUH B
NEPBUYHOM arMocdepey.

JlaGopaTopnass pa6ora «/3yueHue W ONKMCAHWE KMCKOMACMBIX OCTAaTKOB
JIPEBHUX OPraHU3MOBY.

IIpakTnyeckass padora «/3yueHne OCOOCHHOCTEH CTPOCHHMsI PaCTCHMMA
Pa3HbIX OTACIIOBY.

IIpakTnyeckas padora «M3ydeHne 0COOEHHOCTEH CTPOEHHMS MO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IlpoucxoxaeHue 4ej10BeKa — AHTPONOT€HE3

Paznensl v 3ana4n aHTPONOIOTMH. METOIBI aHTPOTIOJIOTHH.

CTaHOBNEHUE TPEACTABICHUNA O MPOMCXOXKIACHUM YENIOBEKA. PenuruosHeie
BO33peHMs. COBPEMEHHBIE HAYYHBIE TEOPUH.

CXOJCTBO YENOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOXKEHUE YEIIOBEKA.
CBUAETENBCTBA  CXOACTBA  YEJIOBEKA € JKABOTHBIMU.  CPAaBHMUTEIIBHO-
MOP(OJIOTUUECKUE, AMOPHOJIOTUYECKHE, (hU3N0J0r0-OMOXUMUYECKHUE,
noBeAeH4Yeckue. OTIIMYMS YEJIOBEKA OT KMBOTHBIX. [IPIMOXO0KICHHUE U KOMILIEKC
CBA3AHHBIX C HAM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CHTHAIBHOM
CUCTEMBI.

JIBroxyime cuibl ((pakTopbl) aHTPOMOreHe3a: OMOIOTMUYECKHAE, COLIMATIBHBIE.
CooTHOIIEHNE OUOJIOTHYECKUX M COLMATTBHBIX (DAKTOPOB B AHTPOIOTEHESE.

OCHOBHBIE CTaJMM AHTPOINOTeHe3a. PaHHME 4YenOBEKOOOpPa3HBIE 00E3bSHBI
(MPOKOHCYJIbI) M PAHHUE MOHTHUJIBI — OOUTUE MPEAKH YE€TOBEKOOOPA3HBIX 00€3bsIH U
JOAEH. ABCTPATIONUTEKN — ABYHOTHE MPEAKU JHOACH. YEIOBEK YMETbIH, TIEPBBIC
M3TOTOBJICHUS OPYIHil Tpyaa. UenoBeK NPIMOXOASALIMNA U MEPBbIA BBIXOM JIKOACH
3a npeaensl  Adpuku. YenoBek reipenvOeprckuii  —  oOWmMA  PEnoK
HEAHAEPTAIILCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YENnOBEK HEAHAEPTAIBCKUI
KAaK BHJ JIFOACH XOJOJHOrO KJIMMara. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA,
JCHUCOBCKHI YEIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeaciamMu  AQpPUKH.
[TaneoreHeTHka ¥ MAICOr€HOMHUKA.



OBOJIFOLMST COBPEMEHHOTO YEJIOBEKA. ECTECTBEHHBIH OTOOP B MOMYJISILMAIX
yenoBeka. MyTanMoOHHBIH mpouece U MoMuMOppu3M. [lomyssiiMOHHBIE BOJIHBI,
apeid renos, murpanus U «3QPEKT OCHOBATENS» B MOMYJISIMIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseyeckne pacel. [loHaTHe O pace. boibline pacel: €BpPONEOUIHASA
(eBpasmiickas),  aBCTPAJO-HEIPOMAHAS  (DKBATOPUAIBbHAA),  MOHIOJOWJHAs
(a3marcko-aMepuKaHCKasi). BpemMs W myTH paccesieHHs 4enoBeKa MO IUIAHETE.
EauHcTBO  yenmoBedeckux — pac. HaydHas  HECOCTOSATENBHOCTh — pacu3Ma.
[TprcnocoOaEHHOCT YENIOBEKA K PA3HBIM YCIIOBUSIM OKPY KAKOIIEH CpPEMB.
Bmusaue reorpaduueckoii cpeapl u apedidpa TeHOB Ha MOPQOJOTHIO W
(PM3MOITOTHIO YETTOBEKA.

MexaucunIuIMHapHble  MeToAbl B (u3nueckoil  (OMONOrMYecKon)
AQHTPOMOJIOTHK.  OBOJIIOLMOHHAS ~ QHTPOMOJIOTHS M TNAJICOAHTPOMOJIOTHs
YeJIOBEYECCKUX MONyJsuui. bruoconuanbHble MCCIEIOBaHHUS MPUPOABI YEJIOBEKA.
HccenenoBanne K03BOMOIUKN OMOIOTMYECKOTO W COLIMAITBHOTO B YETIOBEKE.

JleMoHCTpanun

[Toprpeter: Y. lapsun, JI. Jlukn, 5. . Poruackuii, M. M. I'epacumoB.

Tabnuubl U cxembl: «METO/IbI AHTPOMOJIOTUMY, «I OJIOBHON MO3T YEJIOBEKAY,
«YemoBekooOpa3Hble 00€3bsHbIY, «CKEJET YENOBEKa W CKEJET IIHAMIIAH3ey,
«PyavMEHTBI 1 aTaBU3MBbI, «/|BHXKYIIME CUIIBI AaHTPONOTEHE3aY, « DBOIIOLMOHHOE
IPEBO  4YENOBEKA», «ABCTpaJonmuTek», «YenmoBek  ymenmblity, «UYemoBek
NPAMOXOIAIINNY, « IeHUCOBCKUIA YenoBeky «Heanaepranbipy, « KpoMaHbOHIEDY,
«[Ipenku yenoBekay, « Tarnbl 3BOJIOLUN YETOBEKAY, «Packl 4emoBeKay.

OOopyaoBaHue: MYJSDKM — OKAMEHENIOCTECH, NPEAMETOB  MaTepUAIBHOMN
KyJIBTYPbl TOPEIKOB 4YEJOBEKa, penpoaykumud ((dortorpadum) KapTuH C
MU(DOIIOTHYECKUMU K OMONCHCKUMHU CHOJKETAMU  MPOUCXOXKIACHUS YEJIOBEKA,
(ororpaduu HaXOAOK UCKOMACMBIX OCTATKOB YEJIOBEKA, CKETIET YEJIOBEKA, MOJIENb
yepena 4YeJlOBEKa W Yepena WIMMIAH3€, MOJENb KWUCTH YEIOBEKA W KHCTH
HIMMITAH3€E, MOACTTU TOPCA MPEAKOB YEIOBEKA.

JlabopaTtopnass padora «M3yueHue OCOOEHHOCTEH CTPOCHHS CKEJeTa
YeJIOBEKA, CBA3AHHBIX C MPIMOXOKICHAEM.

IIpakTnyeckas padora «3ydyeHne 3KOJOTMYECKUX aJaNTaLlMA YEITOBEKAY .

Tema 6. Jxosorusi — HAyKa O B3aMMOOTHOLIEHHSIX OPraHU3MOB H
HAXOPTraHU3MEHHBIX CHCTEM C OKPYKAIOLIEeH cpeaou

3apokacHUe U pa3BUTHE 3KoJoruu B Tpyaax A. ['ymOonbara, K. @. Pynbe,
H. A. Cesepnora, 2. I'exkkens, A. Tencimu, B. H. Cykauépa. Paznensl u 3anaun
3KoorvH. CBS3b SKOJIOTUMU C APYTUMU HAYKaMU.



Metoapl skomoruu. [loneBble HAOMOACHUSA. OKCIEPUMEHTHI B 3KOJIOTHU:
OpUPOAHbIE W JIadopaTropHble. MoJenMpoBaHUEe B HKOJIOTMU. MOHUTOPUHT
OKPYXaloWEH CPeibl: JTOKAIbHBINA, PETMOHATBHBINA U TJIOOATBHBIH,

3HAUEHUE OSKOJOTMYECKMX 3HAHWU JJI  4YEIOBEKA.  ODKOJOTMYECKOE
MUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA ¢ MPUpoaoi. DopMupoBaHUE
3KOJIOTHYECKOM KYJIBTYPBI M SKOJIOTHYECKON rPaMOTHOCTH HACEIICHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonear, K. ®@. Pynee, H. A. Ceepuos, O. ['ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmuubl U cxembl: «Pazaensl sxomorumy», «MeToasl 3KoaoTuny, «Cxema
MOHHMTOPHHIA OKPY>KAFOLIEH CPEIbD».

JlaGopaTopHuast padora «H3yuenue METOJI0B JKOJIOTHYECKUX
HCCIIEIOBAHUMY.

Tema 7. Opranusmsbl 1 cpeaa oOMTaHUSs

Okonornveckue (pakTopbl U 3aKOHOMEPHOCTH MX AciicTBus. Knaccudukanus
AKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKUE, aHTPONOreHHBIE. O01mMe
3aKOHOMEPHOCTH ACWHCTBHS 3Kojorndeckux (axropos. IlpaBuno muanmyma (K.
[MInpenrens, 0. JInbux). TonepaHTHOCT. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPraHU3MBIL.

AlGuotnueckue ¢aktopbl. CBeT Kak skonormueckuid (akrop. JleicTBue
PAa3HBIX YYACTKOB COJIHEYHOTO CHEKTPA HA OPraHU3MbL. DKOJIOTHYECKHUE TPYIINbI
PACTEHWH M JKUBOTHBIX MO OTHOUICHWIO K CBeTy. CHrHaJbHas POJb CBETA.
DOTONEPHOIU3M.

Temneparypa Kak 3KOJOrM4eckuii Qakrtop. JlelcTBUE TemmepaTypel Ha
opranu3Mbl. [IOHKUIIOTEpPMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxnocte kak skosiornueckuii  ¢aktop. IlpucnocoOnenus pacteHuid K
NoJIEPKaHN0 BOJHOTO OanaHca. Knaccudukaiusi pacTeHuil MO OTHOUIEHUIO K
BoJic. [IprcrnocoOneHns dMUBOTHBIX K I3MEHEHHUIO BOJHOTO PEXXKHAMA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
ryOWHHAsT ~ TOJIMOYBEHHAs,  BHYTPUOPraHM3MEeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH Cpell OoOWTaHWsi OpraHu3MoB. lIpucmocoOneHHs OpPraHu3MOB K
JKU3HU B PA3HBIX CPEAAX.

buonornueckne putmbl. BHemHue u BHYTpeHHHE PHUTMBL. CyTOYHBIE W
roguunbie puTMbl. [IpucnocoONEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCIIOBUH JKU3HU.

Kuznennble Qopmel  opraHm3moB. [loHsTHE O JKM3HEHHOH (QopMme.
’KuzHeHHble GOPMBI PACTEHUI: ACPEBbS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHAE



TpaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHBIE (POPMBI SKUBOTHBIX. THUIPOOMOHTHL,
reoOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne  ¢Qaktopel.  Buasl = OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOKMO03 U ero ¢opmel. [Tapazntusm, Koonepaunus,
MYTyaJIA3M, KOMMEHCATTU3M (KBAPTUPAHTCTBO, HAXJIEOHNUECTBO). HeTpoduueckne
B3aMMOJCHCTBHS  (TOmMYeckue, Qopuyeckue, (¢padpudeckue).  3HAYCHUE
OMOTHYECKUX B3aMMOJCHCTBUI JJs CYIIECTBOBAHWS OPraHM3MOB B Cpele
oOutanus. [[pUHIMN KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoHCTpanun

Tabmuupl 1 cxembl:  «OKOJIOTHYECKUE (PAKTOPBD», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemmoKpOBHbIE
JKUBOTHBIEY, «XOJOIHOKPOBHBIE JKHUBOTHBIEY, «DU3NOJOTMUECKUE aJanTalHuu
JKUBOTHBIX», «Cpeapl OOWTaHWs OPraHu3MoBY», «BHOJIIOTMYECKUE PHTMBIY,
«Ku3Hennble  (opmbl  pacTeHuiy, <OKu3HeHHbIe  (QOPMBI  SKUBOTHBIXY,
«IKOCHCTEMA IHAPOKOIMCTBEHHOIO JIECAa», « IKOCHCTEMA XBOHHOTO Jiecay, «Llenu
nUTaHus», «XumHU4YecTBOY, «llapasutusmy», «KoHkypeHuus», «CumMON03»,
«KoMmeHcanuzmy.

OOopynoBanue: repdapud pPacTEHUA W KUBOTHBIX, MPUCHOCOONCHHBIX K
BIMSHUIO Pa3JIMYHbIX SKOJOTMYECKHX (PAKTOpPOB, repOapvH CBETOMIOOMBBIX,
TEHEIOOUBBIX W TEHEBBIHOCIIMBBIX PACTCHUMN, CBETOMIOOMBBIC, TCHEMOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUSI, repOapuy U KOJUICKLIIMH TEITUIONTIOOUBBIX,
3UMOCTOMKMX, MOPO30YCTOWUYMBBIX PACTEHUWI, Uyuesa NTULl U 3BEpeid, repbapuun
pacTeHuii, OTHOCAMXCA K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pPAcCTEHUsl JAHHBIX TPYII, KOJUICKIIMH >KABOTHBIX, OOMTAIOMIMX B PA3HBIX CPEAaXx,
repbapuu W KOJUICKUMH PpACTeHHA M SKMBOTHBIX, OONAAarOlMX 4YepTaMu
OPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MCHEHUSIM YCJIOBHM >KM3HH, Trepdapuu W
KOJUICKIIMM PACTEHUH M >KUBOTHBIX PA3IUYHBIX >KU3HECHHBIX (POPM, KOJICKLIMHU
YKUBOTHBIX, YUACTBYIOIIMX B PA3IMYHBIX OMOTHYECKHAX B3AUMOICHCTBHSX.

Jlaboparopuast pabotra «BbIsiBIEHUE NPUCHOCOOTCHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

Jlaboparopuast pabotra «BbIsiBIEHUE NPUCHOCOOTCHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD».

Jlaboparopnast padora «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHUN U3
pPa3HbIX MECT OOUTAHUS.

Tema 8. Dxo10rus1 BUAOB U MOMYJISIUIA

OKOJOrMYECKHE  XApaKTEPUCTHKM  monyisuuu.  [lomynsmuss  Kak
Ounonornyeckas cucrema. Pojib HEOTHOPOAHOCTH Cpenbl, PU3nUecKux O0apbepoB U
0COOEHHOCTEH OMONOTMHU BUAOB B (DOPMUPOBAHUMN MPOCTPAHCTBEHHOW CTPYKTYPHI
nomyysiiiid. OCHOBHBIE TOKA3aTeNId TOMYJISIAA: YUCIEHHOCTh, IJIOTHOCT,



BO3pacTHass M IIOJIOBAss CTPYKTYpa, POXKIAEMOCTb, NTPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALIHS.

DKOJIOTHYECKas CTPYKTypa nonyiasuuu. OLEHKAa YMCICHHOCTU MOIYJISILUH.
JluHaMuKa MONYyJSALMA A €€ Peryysuus. bUOTMYECKUMI NMOTCHUHAAT NOMYJISALUU.
MopenupoBaHue IMHAMUKH NOMYJIAUUU. KpuBble pocTa YMCIEHHOCTH TOMYJISLUHA.
Kpusble BbDKMBaHUS. Perynsiuus 4MCICHHOCTH MONYyJIsAUWi: posib (HakTOpOB,
3aBUCSIIMX M HE 3aBUCSIIMX OT TUIOTHOCTH. DKOJIOTUYECKUE CTPATETUX BUJIOB (T- U
K-crparerun).

[TonsTue 00 skonormueckoil Hume Buaa. MecrooOuranme. MHOromepHas
Mozaene skomorndyecko HumM JDr.M. XarunmHcoHa. Pa3Mepbl 5KOJIOrMYecKOi
HuM. [loTeHnManpHas u pean3oBaHHAsS HULLIU.

Bun kak cucrema nonynsiuuid. Apeansl BUAOB. BUAB M WX KU3HCHHBIC
CTPATETuU. DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUS M MWIpPalMi >KABOTHBIX. buonornueckue
WHBA3WH YYXKEPOJHBIX BHJIOB.

JleMoHCTpanun

[Toprpet: k. . XaTuynHCOH.

Tabmuipl W CXEeMBI:  «DKOJIOTUYECKUE XAPAKTEPUCTUKH MOMYJISIUNY,
«[IpocTpaHCTBEHHAss ~ CTPYKTypa  monyjasiuuuy, «Bo3pacTHele  NHUpaMHIbI
nonynsauum», «CKOPOCTh  3aCENEHUss TNOBEPXHOCTM 3€MIIM  PA3lIMYHBIMU
opranusmMammy, «Mojesnb 3xonorndyeckoi Humm k. M. XatunHcoHay.

OO6opyaoBanue: repbapur PaCTeHUM, KOJICKIUH KUBOTHBIX.

Jlaboparopuass  padora  «llpucnocoOyiicHHsT CEMSH  pacTeHHUA K
paccencHuIo.

Tema 9. Jko0rust c000IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opranm3MoB. buoneHo3 m ero crpykrypa. CBsizm MexAy
OpraHu3Mamu B OMOLICHO3E.

Okocuctema Kak OTkpbiTas cucrema (A. Jpx. Tencnm). OyHKIIMOHATBHBIE
OJIOKM OpPraHu3MOB B 3KOCHCTEME. MPOAYLECHTHI, KOHCYMEHTBI, PEIYLECHTHI.
Tpopuueckne ypoBHH. Tpoduueckre wnenu M ceTH. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI M Wbl B 3KOcUcTEMAax. KpyroBopoT BEIMIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OCHOBHBIE ~ NOKa3aTenu  J3KOCHCTEMBL.  buomacca HM NPOAYKLMS.
OKOJIOrM4eCKHe MAPaMHIbI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. Puyxmyayuu.
HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CYKIecCHH. [lepBuuHbIE M
BTOPUYHBIE CYKUECCUM W WX MPHYMHBL. AHTPONOIrCHHbIE BO3JACHCTBUS Ha
cykueccnu. KiimmakcHoe cooOuiectBo. bruopaznooOpaszue v mojaHoTa KpyroBopoTa
BEUIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.



[TpupoaHBIE SKOCUCTEMBL. JKOCUCHEMbL 03D U peK. DKOCUCmeMbl MOpell U
OKeaHos8. Ixocucmemvl MyHOP, J1eCo8, Cmenetl, Ny CmbiHb.

AHTPONOTEHHBIE JKOCUCTEMBIL. ATPOIKOCUCTEMA. ATpOLEeHO3. Pazmmuus
MEXIY aHTPOIIOTEHHBIMU U MTPUPOJHBIMU SKOCUCTEMAMM.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. [oponckas
¢nopa u ¢ayna. CuHaHTpomM3alMsi TOPOJACKOW QayHbl. buonormueckoe wu
XO3SIICTBEHHOE 3HAYCHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aUMOJACHCTBHANA OPraHU3MOB B
3KocUCTEMax. Poib kackaonoeo s¢gpgpexma u 6uO08-20upukamopos (Kiodesuix
61008) 6 (yHrkyuonuposanuu sxkocucmem. I1epeHOC SHEPrUM U BEIIECTB MEXKIY
CMEXHBIMHM 3KOCUCTEMAMHM. Y CTOMYMBOCTH OPTraHU3MOB, MOMYJISUUNA U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmor 6030€UCmBUs 30CPASHEHUN  PA3HBIX Munos HA
cyoopeanuzMeHHoM, OpPeaHUSMEHHOM, NONYJISYUOHHOM U IKOCUCINEMHOM YPOBHSIX,
OCHOBbI  DKOJO2UYECKO20 — HOPMUPOBAHUA — AHMPONOSEHHO20 — GO30CUCMBUSL.
MeToa0a0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIOI€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toprpert: A. k. Tencnu.
Tabmuuer  u cxembl:  «CTpykTypa  OMOLEHO3a»,  «DKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOrO jeca», «DYyHKIMOHAIbHbIC
IPYIIbl OPTraHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (nacTOMIIHAS, IETPUTHAS )», « DKOJIOTMYECKask MUpaMUIa YUCED,
«DKojoruueckas nupamuaa OuoMacch», «IKOJOTHYecKas MUpaMuia SHEPrumy,
«ObpazoBaHue O60oTa», «IlepBuuHas cykueccus», «BoCCTaHOBIEHHE Jieca MOCIe
noxkapa», «9KocucTeMa 03epay, «ArpoleHo3y», «KpyroBopor BELIECTB U MOTOK
SHEPruu B arpoueHosey, «[[pumepsl ypoosKocHcTEMY .

O6opynoBaHue: repoapuy pacTEHU, KOJUICKIIMKA HACEKOMBIX, Yy4elia MTHIL |
3Bepeid, repdapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHMIA, aKBapUyM KaK MOJEIb
IKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucaHue ypooIKOCUCTEMBI.

Jlaboparopuass pabora «M3yueHue pazHOOOpazusi MEIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCHCTEMAX).

IKCKypCcHst «DKCKYpCUsl B THNWYHBIA OMOreoneHo3 (B AyOpaBy, OEpe3HsIK,
€JIBHUK, HA CYXOJI0JIbHBIA UM TOMMEHHBIN JTYT, 03€p0, O0TI0TO ).

DKCKypeusi «OKCKYypcusi B arpodKOCHCTeMY (HA TOJ€ WM B TEIIMYHOE
XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmemnanerapHas o0o0Jiouka 3€MJM, TA€ CYIIECTBYET WU
CYLIECTBOBAJIA JKM3Hb. Pazputhe npeacrasieHuii o onochepe B Tpyaax 3. 3rocca.



VYuenue B. U. Bepnaackoro o duochepe. O6nactu duocdepst u €€ cocras. Kupoe
BELIECTBO OMOCHEPHI M €r0 PYHKIIMH.

3aKOHOMEPHOCTH CyIIECTBOBaHUS Omocdepbl. OcoOeHHOCTH OMOChEPBI Kak
rio0anbHON 3KocKucTEMBL. J[MHaMuueckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEUICCTB M OMON€OXMMHUYECKUE LUKIIBI (YITIEPOJA, a30Ta). PUTMUYHOCTD SIBICHUH
B Ouocepe.

3oHanbHOCTh Omocepnl. [loHsTe o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIC JIECA, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIC JIECA, CTEIN, CABAHHBI,
NYCTBIHU, TPOMMYECKUE JIECA, BBICOKOTOPbs. KIMMaT, pacTUTENNbHBIA U )KUBOTHBIN
MUP OMOMOB CYIIH.

Crpyktypa 1 QpyHKIMS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO NOTCHIMANA U
OonochepHbIX PyHKIMHA.

JleMoHCTpanun

[Toprpetsr: B. Y. Bepnaackuid, O. 3rocc.

Tabmuusr 1 cxemel: «I'eocdepsl 3emnm», «KpyroBopor a3ora B MPUPOIEY,
«Kpyrosopor yraepoga B mnpupoaey», «KpyroBopor kucinoposa B MPUPOACY,
«Kpyrosopot Bozmbl B npupoac», «OCHOBHble OMOMBI cyminy, «KimMarnueckue
nosica 3emnmy, «TyHnpay», «Taitray, «Cmemannblii jecy, «IIMpOKOIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTbiHs, « Tponuueckuii necy.

O6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIUHN >KMBOTHBIX.

Tema 11. HestoBek u OKpy:RAWINAS cpena

OKOJOrMYEeCKHE KPU3AChI M WX MPUYMHBL. BO3IEHCTBUE YENOBEKa Ha
ouocepy. 3arpszHeHue BO3AYIIHOW cpeapl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. OxpaHa
MOYBCHHBIX PECYPCOB. MI3MeHEHnE KnrmMara.

AHTPONIOT€HHOE BO3JACHCTBUE HA PACTUTEIILHBINA W YKUBOTHBIM Mup. OXpaHa
PACTUTENBHOTO M KMBOTHOTO MHUpAa. OCHOBHBIC MPUHIMUMBI OXPaHbl MPUPOJIBL
Kpacubie kHuru. Oco0o oxpaHsembie npupoansie Tepputopun (OOIIT).
Borannveckuie caapl M 300J0TMUYECKHUE MAPKH.

OCHOBHBIE TPHUHLMUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MPUPOJBL
PanpoHaibHOE ~ MPUPOAONOJIB30BAHME M COXPaHCHHE  OMOJIOrMYECKOIO
pazHooOpazus 3emyid. OOHME 3aKOHOMEPHOCTH IOOATBHBIX SKOJOTHUYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOIO KPU3UCA M €T0 BEPOSITHBIE MOCIIECICTBHUS.

Pa3BuTHe METOAOB MOHMTOPWUHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvle UCCIeO08AHUsI nNepexood K pecypcocbepezaiouedi U
KOHKYPeHmMOCnocobHoii snepeemure. buonocuyeckoe pasHoobpasue u buopecypcei.
Hayuonanervie ungopmayuonHvie cucmemvl, obecneyusarowue O00Cmyn K
unpopmayuu  no  CoCMosAHUI0  OMoevHEIX  6Uu008 U dxocucmem. (OcHoBbl



aKROpeabuIumayuyu  dKocucmem U cnocobos 6opvdvl ¢ OUONOBPEICOCHUSIMUL.
Pexoncmpykyust MOPCKUX U HA3EMHBLX DKOCUCHIEM.

JleMoHCTpanun

Tabmuupl W cxeMmbl:  «3arps3HeHue  atMocepb»,  «3arps3HEHHE
ruapocepel», «3arpssHeHue mnouBbl», «llapHukoBBIE 3(dekT», «Ocobo
OXPAHSEMBIE PUPOIHBIE TEPPUTOPHIY, « MOIEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: (GoTtorpaguu OXpaHSEMbIX PacTCHUN W >KUBOTHBIX KpacHoid
kHuru Poccutickoi @enepanuu, KpacHON KHUATH PErMOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OOy4arOUIMMHUCS TPOrpaMM CPEIHEro o0uero o0pa3oBaHUs: JUYHOCTHEIE,
METANPEAMETHBIE U TPEAMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJIETATOB OCBOCHHS MPOTrPaMMBI MO OHOJIOTHH
BBIJICTICHBI CIAEAYIOIUE COCTABJISIOIIME. OCO3HAHKE OOYYAOIIMMUCS POCCHHCKOMN
IPAKAAHCKON UIEHTUYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTENIBHOCTH
U CaMOONpPEACICHUI0, Haiuyue momueayuu K  OOYYECHHUIO  OHMOJIOTHH,
yeaenanpasientoe pazeumue BHYTPEHHUX YOEKICHWH JIMYHOCTH HA OCHOBE
KJIIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLUMH Pa3BUTHS OHOJIOTHYECKOTO
3HAHUSL, 2OMOBHOCHb U CNOCOOHOCMb 00YUYarOIUXCsl PYKOBOACTBOBATLCS B CBOCH
JEATENBHOCTA LIEHHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, MPUCYIIAMH CUCTEME
OMOJNIOrMYECKOTO  OOPa30BaHUS, H@Iu4ue  APABOCO3HAHUSL  DKOJOTUUYECKON
KYJIBTYPBI, CNOCOOHOCIMU CMAGUMb TEIIA U CTPOUTD YKU3HECHHBIC TJIaHBI.

JIMYHOCTHBIE PE3yNBTAThl OCBOCHHS MPOrpaMMbl IO OMOJIOTUM TOCTHTArOTCS
B CIWHCTBE Y4YE€OHOM M BOCHUTATENBHOM MACITETPHOCTH B COOTBETCTBHM C
TPaJIULUOHHBIMU POCCUHCKAMHA COLMOKYJBTYPHBIMHA, HCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOpPMaMu
NOBEICHUS W CHOCOOCTBYIOT TMpOILECCaM CaMOIMO3HAHUSA, CaMOBOCIUTAHUS W
CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH TO3MLMHU JIMYHOCTH, NATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABONOPSAKY, YENOBEKY TPYJA M CTAPIIEMY MOKOJICHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KyJbTYPHOMY HACIECAMIO W
TPAAMLMAM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMs yueOHOro mnpeamera «buonmorusy
JOJKHBI OTPaXkaTh TOTOBHOCTh W CIIOCOOHOCTh 00YYAKOIIMXCSl PYKOBOJACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULIMOHHBIM LEHHOCTSM POCCUHCKOro OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
OMBITA U OMNBITA ACIATEIILHOCTH B MPOLIECCE PEATM3ALMN OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:k1aHCKOTO BOCTIMTAHUSI:

c(POPMUPOBAHHOCTh IPAXKIAHCKOM MO3UIKMK 00YYAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTRA,

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBONOPSIKA,



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3AAHHUH
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIBHBIX 33]a4, BBINOJTHECHHH
OMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 MO OTHONIICHUID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JOAEH ¢ Pa3HBIMU YOSKACHUAMH, KyJIbTYPHBIMU LICHHOCTIMU U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON NEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UIEHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEX
PonuHoli, ropmoctu 3a cBOW Kpaii, CBOXO POIuHY, CBOMl A3bIK W KYJBTYpY,
MPOLUJIOE U HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUSM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBIICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWUM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE ITYXOBHBIX [IEHHOCTEN POCCHIICKOr0 HApOIa,;

c(POPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALIMI0 W NPHUHAMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJIA B IOCTPOECHUE YCTOMUMBOTO Oy AyLIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMH Hapo1oB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYAs ACTETHKY ObITAa, HAYYHOTO W
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBCHHBIX OTHOIICHHUIA;

MOHUMAHUE SMOLMOHATIBHOTO BO3ACHCTBUS YKUBOM IPUPOIBI U €€ LICHHOCTH,



TFOTOBHOCTh K CaMOBBIPQKCHHUIO B PAa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINUHOCTH,

S) ¢usuyeckoro BocnuTaHHus, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0e30MmacHOro oOpasa >KU3HH
(310poBOE  TMUTaHHWE, COOMIOJCHUE TUTMEHMYECKMX TOPaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATH M OTHABIXA, pEryyspHas (Qu3nyecKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILEHHOCTH TPaBWJ WHAWBHIYAJTBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsX, YIPOKAOIIMX 300POBBIO W SKH3HU JIFOJIEH;

OCO3HAHUE MOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYECK (YyHOTPEONEHUS
AJIKOT0J15, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOTr0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTMBHOW AEATEIBHOCTA TEXHOJIOTMYECKON W COLHMAIBHOM
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJIHATH TAKYIO JESATEIbHOCTB;

MHTEPEC K PA3MUHBIM chepaM MpPOo(PecCHOHATBHOM NEATENIBHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymieidd mnpodeccud W pPeaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00PA3HOEC OTHOUICHHE K NPHUPOJAC KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOW KYyJIBTYpbl: NPUOOPETEHUE OINbITa
IUIAHAPOBAHKS TMOCTYNKOB M OLICHKM WX BO3MOYKHBIX TMOCJIEACTBUN ISt
OKPY>KarOIIENA CPEIBI,

OCO3HaHUE IIOOAIBHOTO XapaKTepa 3KOJOTMYECKUMX MPOOJIEM M MyTed Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BATh NPHOOPETAEMBIE MPH W3YUYCHUU OMOJOTUH
3HAHWSIT W YMEHUS TPH PEIICHHM NOPOOJIEM, CBS3aHHBIX C PANMOHAJIBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  NPaBWil  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHsS B SKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JEUCTBUNA, NPUHOCAIINX Bped  OKPYKaroIlen
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPUATHBIE 3KOJIOTHUYECKUE
NOCTIEACTBHS MPEANPUHUMAECMBIX IEACTBUI U MPEAOTBPALLATH UX;



HAIAYUE PA3BUTOrO SKOJIOTMYECKOrO MBILIUIEHUS, SKOJIOTMYECKON KYJIbTYPBI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMCHHS
PYKOBOJCTBOBATECS MMHU B ITO3HABATEIILHOW, KOMMYHMKATHBHOW W COLIMAIBHON
MNPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECCKON NEATENBHOCTH SKOJIOTHYECKON
HAMPABJICHHOCTH,

8) neHHoOCTH HAYYHOI 0 NO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKW M OOLICCTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMATIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOW WM YMTATENIbCKOW KYJBTYPhl KaK CPEICTBa
B3aMMOJCHCTBHS MEKIY JTFOABMH U MMO3HAHUS MUPA,

MOHUMAHUE CNeU(PUKA OHOJIOTMM KaK HayKW, OCO3HaHUsS €€ poJid B
(OPMUPOBAHMU PALMOHATBHOIO HAYYHOIO MBILLIEHHUS, CO3[aHWU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE NPHUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOiIeM
COXPAHEHUSI TPUPOTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHIIM3ALWY:
00ECTeYeHNsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJI0OBEYECTBA, OUCKA MyTEH BBIXOJA U3 MIOOAIBHBIX SKOJIOTHYECKUX MPOOIEM U
o0ecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  PAlMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOIICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyeEMOid
P U3YUYECHUH OMOJIOTHH,

NOHMMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh TMOJYYaCMbIE 3HAHWSA Ui aHaiu3a |
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIET0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarb OOOCHOBAHHBIE 3aKJIKOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIMXCS JAHHBIX C LEJTBIO MOTYYEHHsI TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWOJIOTUYECKUE 3HAHMS ISt
peteHust npodJIEM B peallbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHUE LIEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYIIECCTBIISAThH
MPOEKTHYIO M HCCIIEAOBATENBCKYIO ACATENBHOCTD WHANBHYAJIGHO U B TPYIIIIE,

FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHWIO HOBBIX 3HAHWWA MO OWOJIOTMM B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUST yueOHOro mpeamera «buonmorusy
BKIIFOYAKOT: 3HAYMMBbIE i1  (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaArOLIMXCS
MEXIACUMIUTMHAPHBIEC (MEXKIPEAMETHbIE) OOIIEHAYYHBIE TIOHSATHS, OTPAKAKOIINE
LEJIOCTHOCTh HAYYHOH KApTUHBI MUpPa W COCUU(PHUKY METOJOB MMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIICCTBO, SHEPIHs, SIBICHHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (PAKT, MPUHLIMI, THIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCCNeoBaHue,  HAOMIOACHWE, M3MEPEHHME,  OKCIEPUMEHT MW JIPYIHe);
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIE), 00ecneYnBaroOIIne (opmupoBaHue (YHKLIMOHATIBHOM
IPAMOTHOCTH M COLMAIBHOH KOMMIETCHIMH OOYyYarOIIMXCS, CHOCOOHOCTH
o0yvaromumxcst UCMOJIb30BATh OCBOCHHBIC MEXKIACUUIUTAHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHMS UM  YHUBEPCAJbHBIE yueOHbIE JACHCTBUS B
[TO3HABATEIILHON M COLIMAILHON IPAKTHUKE.

B pesynprate wm3yuyeHWss OMOIOTMM HA YPOBHE CpeIHEro olmiero
oOpazoBanust y oOywatonierocss OyayT cQOpPMUPOBaHbI MO3HABATEIIBHBIC
YHUBEPCAIbHBIE YUEOHBIC JCHCTBUS, KOMMYHUKATUBHbIC YHUBEPCAIbHBIEC YUEOHBIC
JCUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC YyueOHbIE JEHCTBUS, COBMECTHas
NESITEIbHOCTb.

MertanpenMeTHble pe3yabTaThl OCBOEHMS MPOrpaMMbl CPEAHErO OOILIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

OBaaseHne  YHUBEPCAJIBHBIMH  YUeOHBIMU M03HABATEJIBHBIMH
JAeCTBUAIMM:

1) 6azoBbIe JTIOTHYECKUE NCHCTBUA:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh W AKTyaJu3upoBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCMOJIb30BAaTh MPU OCBOCHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBIILICHHUS
(aHanmM3a, CUHTE3a, CPABHEHMS, KiTaccu(pukanyu, 0000IIECHHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUH (BBIACNIATh UX XAPAKTEPHBIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C IPYTUMU MOHSATHUIIMH );

OMpPENENATh UENU JEATEIbHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI JAEATEIbHOCTH C MOCTABJICHHBIMU LEIISMU;

UCIOJb30BaTh OMOJIOTHYECKHAE OHATHS Uil OOBICHEHUsT (DAKTOB U SIBJICHUMN
>KABOM NIPUPOLBI;

CTPOUTH JIOTUYECKHE PACCY>KIEHUS (MHAYKTUBHBIC, JACAYKTUBHBIE, IO
QHAJIOTHH), BBISBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUMSI B PacCMATPUBACMBIX
SIBJICHUSIX, POPMYJIMPOBATH BHIBObBI U 3aKITHOUYCHUS;

OPUMEHSTH  CXEMHO-MOJCTBHBIE  CPEACTBA A MPEACTABJICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOILICHUIM B M3ydyaeMbIX OMOJIOTMYECKMX OOBEKTaX, a



TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOIEMBI C YYETOM aHAIM3a MMECKOLIUXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,

KOOPJVMHHUPOBaTh M  BBINOJHATHE PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMOJICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 0a30BbIC HCCJICI0OBATEILCKHE 1CTICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW M MPOCKTHON JEATENBHOCTH,
HABBIKAMHU  paspellicHust MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHECHUIO
PA3IAYHBIX METOJOB MO3HAHUS,

WCMOJb30BaTh PA3JMYHbIC BUABI JEATEIIBHOCTH MO TMOJYYEHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalUsIX, B TOM YMCJIEC TPH CO3JaHUH YYEOHBIX U COUUAIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJTFOYEBBIMH MOHATHSIMU U METOJIAMMU,

CTaBUTh W (HOpPMyJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESATEILHOCTH W >KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBAaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ pPEIICHUs, HAXOAWTh apryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHUH, 3a4aBaTh MAPAMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3adauyd  PE3yJIbTarhl,
KPUTHUYECKH OLICHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEY;,

YMETh MEPEHOCUTh 3HAHWS B MO3HABATEIBHYIO W MPAKTHYECKYHO OO0IacTH
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PEUICHHUS,
CTaBUTh MPOOJIEMBI ¥ 337a4M, TONYCKAIOIINE aTbTCPHATUBHBIC PEILICHUSI.

3) paborta ¢ unopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



UH(POPMALMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHHS, KPUTHUYECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyMpoBaTh 3aMPOChl U MPUMEHATh PA3TUYHBIE METOJbI MPH MOUCKE U
otOope OMOJIOrHYecKOi MHMOpPMAIK, HEOOXOUMOM ISl BBITOJIHEHUST YYEOHBIX
3ajay;

npuoOOpETaTh ONBIT MCHOJB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCHOJBb30BaHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
OnoNornuecKkoil HHGopMalKu (CXeMbl, rpaQuKy, AUArPpaMMBbl, TaOJIALbI, PUCYHKH
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA $3BIK B Ka4yeCTBE CpPEACTBA Mpu padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHAThH XUMHUYECKHE, (PHU3MYECKHE W
MAaTEMaTHYECKAE 3HAKH W CUMBOJIBI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HArAHOCTH,

BIQJCTh  HABBIKAMHM  pACMO3HABAHWS W 3alMTl  MHQPOPMALNH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOenne:

OCYILECTBISATE KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TEMBI (YMEHHUE 3a/1aBaATh
BOMPOCHI, BBICKA3bIBATh CYXACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpEIaracMon
3a/1a4M, YYUTHIBATh UHTEPECHl U COMIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Uk JUCKYCCHH ),

pacro3HaBaTh HEBEpOATbHBIC CPEACTBA OOLICHWs, MOHUMAaTh 3HAYCHUE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BJIQJICTh PA3JIMYHBIMM CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJIEH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popme POopMyarpoOBaTh CBOM BO3PAKCHHS,

PA3BEPHYTO W JIOTUYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHasi AeSITeIbHOCTD:

NOHAMATh W MCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIMBUIYaIbHON
pabOThI MpU PEHICHUN OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4éTOM 0OOHIMX
WHTEPECOB M BOBMOXKHOCTEN KAKIOTO YeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  ACATENBbHOCTH, OpPraHu30BBIBATH U
KOOPAVMHHUPOBATH JEUCTBUA IT10 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeaenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3yJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOECIO BKJIAJAa W KAKAONO Y4YaCTHUKA KOMaHIbI B
o0LIMid pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeuiarartb HOBBIE TIPOEKTHI, OLEHMBATH HACH C TMO3ULIUM HOBU3HEL,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEACHUE B PA3IUYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITh MHULIMATABHBIM.

OBJ1aiecHUE YHHBEPCAJIBHBIMH PEryJIsiITHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI ILEJNEBBIE W CMBICIOBBIC
YCTAHOBKH B CBOMX ACHCTBHUAX M MOCTYIKAxX IO OTHOLIEHHWIO K JKUBOM IMPUPOIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAOIIUX,

CaMOCTOAITENBHO OCYLIECTBIIATE [MO3HABATENBHYIO JIEATEIIBHOCTD, BBISBIATH
npoOIEMBbI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETIBHO ~ COCTAaBJATh IUIAH PEIEHUST NOPOOJIIEMBI C  YYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsITh PpaMKX yY4EOHOTO MPEAMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

JIeNIaTh OCO3HAHHBII BBIOOP, ApryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHHIO MIUPOKOH JPyAMLIMHA B
pa3HbBIX O0OJACTAX 3HAHWW, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalWsIM, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTH,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJICTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn Kak  OCO3HAHWs
COBEPIIAEMBIX JCUCTBAA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBAaHWi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /I OUEHKM CUTYallMH, BBIOOpa
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKHM W CBOCBPEMEHHO NPUHUMATH PELICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX 0PU AHAM3E PE3YJIbTaTOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPryMEHTHl APYIMX IPU AQHAIMA3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHBIE PE3yJbTaThl OCBOCHUS COJECPXKAaHUS Y4YeOHOro mpeaMmera
«buonorusy Ha yranyOJNEHHOM YPOBHE OPWUEHTHUPOBAaHBI Ha 00eCleUEeHUe
npopunbHOro  00yuyeHust — oOywaromuxcs — Ouwosormu. OHM  BKJIHOYAKOT:
cnenr@uueckue 1isi OMOJIOTHHA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHNA 1O
OCBOCHMIO, HHTEPNPETAINN W MPeoOPa30BAHUIO 3HAHWMA, BUABI IEATEIBHOCTH IO
NOJTYUYEHHUIO HOBBIX 3HAHWN M MX MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
PEANTBHBIX KU3HEHHBIX CUTyauusix. [IpeaMeTHBIE pe3yabTaThl MPEACTABIECHBI IO
rojam M3y4eHusl.

[IpeameTHBIE pe3yNbTaThl OCBOCHMS y4eOHOro npeamera «buosnorus» B 10
Kiacce NOJDKHBI OTPAXKATH:

c()OPMUPOBAHHOCThL 3HAHWA O MECT€ W POIAM OUOJIOTHM B CHCTEME
€CTECTBCHHBIX HayK, B (D)OPMHUPOBAHMH €CTECTBEHHO-HAYYHOW KApPTUHBI MHpA, B
NO3HAHMM  3aKOHOB NOPHUPOABI M PEIICHMHM  NOpoOJEM  PALMOHAIBHOTO
OPUPOIONOIB30BAHUS, O BKJIAJIE POCCUICKUX M 3apyOCIKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH,

BJIAJCHUE CUCTEMOM  OWOJIOTMYECKUX 3HAHWH, KOTOpas BKJIKOYACT:
OCHOBOIOJIArarIue OWOJIOTHYECKAE TEPMUHBI M TOHSATHS (JKW3Hb, KIIETKA,
OpraHmM3M, MeTa0OJIM3M, TOMEOCTa3, CaAMOPETYJSLUsl, CaMOBOCIPOU3BEICHHUE,
HACJICICTBEHHOCTh, W3MEHUYMBOCTh, POCT M PA3BUTHE), OMOJIOTMUYECKUE TECOPHUHU
(knerounas teopus T. [lIBanna, M. [lIneiinena, P. BupxoBa, XpoMOCOMHast TEOpHs
HacieacTBeHHoctn T. Moprana), yuenus (H. WM. BapwioBa — o0 ueHTpax
MHOTOOOpa3vsi ¥ NPOUCXOKACHUS  KYJIbTYPHBIX  PACTEHWi),  3aKOHBI
(emmHOOOpa3Hsl MOTOMKOB NEPBOrO MOKOJEHWS, PACILCIIICHUS, YUCTOTHI T'aMET,
HE3aBUCUMOTO HacienoBaHus [. MeHzaensd, TrOMOJOTMYECKUX pAIOB B
HACJIEACTBEHHOM M3MEHYUBOCTH H. H. Baswuiiosa), [IPAHLUIIBL
(KOMILJIEMEHTAPHOCTH ),

BJIQJICHAE OCHOBHBIMM METOAAMHM HAyYHOT'O TO3HAHMSI, WCHOJIb3YEMBIX B
OMOJIOTMYECKUX HWCCIICIOBAHUAX SKHBBIX OOBEKTOB (OMUCAHHUE, H3MEPEHUE,
HAOJIIOICHUE, DKCIIEPUMEHT);,



YMEHHUE BBIJCATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJIE
Oaktepuii, TpuOOB, paCTeHUH, S KUBOTHBIX U YEJIOBEKA, CTPOECHUS OPraHOB U CUCTEM
OpraHoB PACTEHW, J>KUBOTHBIX, 4YEJIOBEKA, MPOLECCOB >KU3HEACATEIILHOCTH,
OPOTEKAIOIIMX B OPraHM3Max PAaCTCHUM, KMBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
IPOLECCOB. OOMEHA BEIIECTB (METAOOIM3M), MPEBPALLEHUS SHEPTAU, OPOKEHUS,
aBTOTPO(HOr0 MU reTepoTpoPHOro TUIMOB NUTAHUS, (POTOCHHTE3A U XEMOCUHTE3A,
MHUTO3a, M€H03a, raMeTorene3a, sMOPUOreHe3a, NoCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  WMHAMBUAYAJILHOTO  Pa3BUTUsl  OpraHuM3Ma  (OHTOrEHe3a),
B3aUMOJICHCTBUSI TEHOB, TETEPO3KCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aMMOCBS3M MEXKAY OPraHOMIAMHU KJIETKM M MX
(GYHKUMSAMHU, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH M MX (QYHKUUAMHU, MEKIY
OopraHaMM W CHCTEMaMHM OPraHOB y PACTCHUM, >KUBOTHBIX M 4YEJIOBEKA M HX
(GYHKUMSAMHU, MEXKIY CHCTEMaMHU OPraHoB M WX (YHKUMSIMH, MEKIY 3Tanamu
0oOMEHa BELIECTB, dTaNaMu KJIETOYHOTO [IUKJIA U KU3HEHHBIX IMKJIOB OPraHU3MOB,
ATanamMu 3MOPUOHAILHOTO PA3BHUTHS, TCHOTHIIOM H (PEHOTHIIOM, (PEHOTHUIIOM M
(dakTopamu cpejibl OOMTaHUS,

YMEHUE BBISBJISATh OTIIMYUTEIbHBIE MPU3HAKKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuid, S)KUBOTHBIX U YETOBEKA;

YMEHHUE HCIOb30BaTh COOTBETCTBYIOIIME APryMEHTHI, OUOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUECKUX TPYII;

yMEHHUE peuiarb OMOJIOTMUECKUE 3aa4H, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKY UCCIEAYEMbIMU OMOJIOTHUYECKUMHU MPOLIECCAMU U SBJICHUSMHU, AETaTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyUYEHHBIX PE3YJIbTATOB,;

YMCHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHUYECKHE PalOThl, COONIOAATH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYA0BAHUEM,

YMEHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTATILHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb MCCIEIOBAHUS, AHATU3UPOBATH MOJYUYECHHBIE
pe3ysbTaThl U A€NaTh BBIBObI;

YMEHUE Y4YacCTBOBAaTh B y4E€OHO-UCCIENOBATEILCKON PpadoTe Mo OMOJIOTHH,
AKOJIOTUU M MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAYUYHBIX OOILIECTB, U
nyOIMYHO  OPEACTaBIATH  MOJIYUYEHHBIE — Pe3YyJbTaThl  HAa  YUYECHUYECKUX
KOH(pEPEHIHUSX;

YMEHHUE OIICHUBATh STHUYECKUE AaCHEKThl COBPEMEHHBIX HCCICAOBAHUM B
obmactm  OwoyliorMM W MEAUIMHBI  (KJIOHMPOBAHWE,  HMCKYCCTBEHHOE
OIUIOAOTBOPEHHE, HAMPABIEHHOEC M3MEHEHHWE N€HOMAa M CO3/IaHUE TPaHCTEHHBIX
OPraHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymeidl mpodeccuoHambHON
JEATENBHOCTA B 00NacTH OWOJIOTMH, MEAUIIMHBI, OMOTEXHOJOTUM, BETCPUHAPHH,
CEJIbCKOr0 XO34HCTBA, MUIIEBON MPOMBILIIIEHHOCTH, YIAyOIsITh O3HABATEIbHBIM
WHTEPEC, HAMPABJICHHBII HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MPOPECCHH U
OPOAOKEHAE — OWMOJIOTHYECKOTO  00pa3oBaHusl B OPraHM3alMsX CPEIHETO
MPO(ECCUOHATIBHOTO U BBICIIET0 0OPa30BaHUSI.

[IpeameTHBIC pe3ysbTaThl OCBOCHHS y4eOHOro npeamera «buonorus» B 11
Kiacce NOJDKHBI OTPAXKATH:

Cc()OPMUPOBAHHOCTh 3HAHWKA O MECT€ M PO OWOJIOTMM B CHUCTEME
€CTECTBCHHBIX HayK, B (POPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYUYHOM
KapTUHBl MHpA, B MO3HAHWM 3aKOHOB NPHUPOJbI W PEIICHUM SKOJIOTHYECKHX
npoOJieM 4YEJNOBEYECTBA, A TAKXKE B PEIICHAM BONPOCOB PALMOHAIBHOIO
NPUPOIONOIB30BAHMS, U B (DOPMHUPOBAHMH LICHHOCTHOIO OTHOLICHUS K MPUPOJE,
OOLIECTBY, YENOBEKY, O BKIIAJE POCCHUICKUX M 3apyOCHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMEHHE BJIAQACTh CHUCTEMONH OHMOJOIMYECKMX 3HAHWNA, KOTOpas BKIOYACT
ONpPEACTIEHUS] W TOHMMAHWUE CYLUIHOCTHM OCHOBOIOJIATAIOMIMX OHOJOTMYECKHX
TEPMHHOB M MOHATUH (BHI, 3KocucTema, Omocdepa), OMOJIOTUYECKUE TEOPHUHU
(3BONMrOMOHHAs Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHS SBOJIIOLMH ), YUEHUS
(A. H. CepepiioBa — 0 nyTsxX W HanpasjieHusxX 3Boitonun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTrdeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoapieBoro cxonactea K. M. bspa), mpaBuna (munumyma HO. JlnOwuxa,
SKOJIOTMYECKON MHUpamMuabl SHEPIUM), TMNOTE3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJQJCTh  OCHOBHBIMM  METOAAMHM  HAYYHOINO  MO3HAHMS,
UCIOJIb3YEMBIMUA B OMOJIOTUYECKUX UCCIIETOBAHUAX KUBBIX OOBEKTOB U 3KOCUCTEM
(onucaHue, U3MepeHue, HaOIOJACHHUE, DKCIICPUMEHT), CIOCOOAMU BBISIBJICHUS W
OLICHKH aHTPOIMOTEHHBIX U3MEHEHU B PUPO/IE;

YMECHHE BBIJICIATh CYLICCTBEHHBIE MMPU3HAKW. BHUJIOB, OMOrEOLEHO30B,
SKOCUCTEM M OMOC(EpPBhI, CTAaOWIM3UPYIOLIECTO, ABUKYIIETO W Pa3pbhIBAIOLIETO
€CTECTBEHHOTO otOopa, AJIJIONIATPUYECKOTO " CUMMAaTPUYECKOrO
BUI000pa30BaHUsl, BIMSHUS JBWXKYIIUX CHJI 3BOJIFOLIMM HA TEHO(OH MONYJISALUH,
OPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUSl, YEPENOBAHUS HAPABICHUI
3BOJIFOLIMA, KPYTOBOPOTA BEMIECTB M MOTOKA SHEPTUHU B 3KOCUCTEMAX;

YMCHHE YCTAHABIIMBATH B3AaUMOCBS3M MEXKAY NPOLECCAMH SBOJIIOLNH,
JABWOKYLIMMHM CHUJIAMH QHTPOIMOI€HE3a, KOMIOHEHTAMHM PA3IUYHbIX JKOCHCTEM M
NPUCTIOCOOJICHASIMA K HUIM OPraHU3MOB,

YMEHHE  BBISIBIATH  OTJIMYMTENIBHBIE  MPU3HAKH  JKMBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHHs, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBS3€ii  OpPraHu3MoOB B  COOOINIECTBAX,
AHTPONOTC€HHBIX W3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH,

YMEHHUE HCIMOb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Uil JI0KA3aTEJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUUECKUX TPy, B3aUMOCBS3U OPraHM3MOB M CPebl OOMTAaHUS, €MHCTBA
YeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPAHEHUS MHOrooOpasusi BUIOB U
AKOCHUCTEM KaK YCJIOBHS COCYLIECTBOBAHMS MIPUPOJIbI U YETOBEYECTRA,;

yMEHHUE peuiarb OMOJIOTMUECKUE 3a1a4UH, BBISBIISITh IPUUYUHHO-CIIEACTBEHHBIE
CBSI3U MEXKY UCCIEAYEMbIMU OMOJIOTUUYECKAMU MPOLIECCAMU U SBJICHUSMHU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyUYEHHBIX PE3YJIbTATOB,;

YMCHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHUYECKHE PalOThl, COONIOAATH
npasuia npu padboTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYA0BAHUEM

YMEHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTATILHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb HWCCIEIOBAHUS, AHATU3UPOBATH MOJYUYECHHBIE
pe3ysbTaThl U A€NaTh BBIBObI;

YMEHUE Y4YacCTBOBAaTh B y4E€OHO-UCCIENOBATEILCKON PpadoTe Mo OMOJIOTHH,
AKOJIOTUU M MEIUIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATH  MOJIyYEHHBIE — PE3yJIbTaThl  HA  YYCHHUUYECKHX
KOH(pEPEHIHUSX;

YMEHHUE OIICHUBAThH TMIIOTE3bl U TEOPUH O MPOUCXOXKACHUM KU3HU, YETIOBEKA
U YEJIOBEUECKUX pac, O MPUUMHAX, MOCJIEACTBUIX U CMOCO0aX MpPEeAOTBPALICHHUS
rJ100aJIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuwieil mpodeccuoHanbHOM
JESITENBHOCTH B 00J1aCTH OMOJIOTHHU, IKOJIOTHH, TPUPOIONONB30BAHMS, MEUIIUHBL,
OMOTEXHOJIOTUHU, TICUXOJIOTUH, BETEPUHAPUM, CEIBCKOTO XO3sMCTBA, MULICBOM
OPOMBIIIJIEHHOCTH, YIIyOJATh MO3HABATENbHBIM MHTEPEC, HAMpPABJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOLIECH  Mpodeccud M MPOJOTKEHHUE
OMOIOrMYeCKOro 00pa30BaHusl B OpraHU3alMsIx CpPeIHEro mpodecCuoHaIbHOIO U
BBICIIETO 0Opa30BaHUsI.



TEMATHYECKOE INNTAHUPOBAHUE
10 KJTACC

Ne i/

D AW =

11

12
13
14
15
16
17

HaumeHoBaHue pa3aesioB U TeM
NpPOrpamMmbl

buonorus xak Hayka

JKuBble cUCTEMBI U UX U3YUEHUE
buonorus kneTku

XuMudeckasi OpraHu3alust KIeTKU
Ctpoenne u PyHKLIUH KIETKH

OOmMeH BelecTB U MPeBpaLeHIE YHEPTUH B
KJIETKE

Hacnencreennas nagopmarus u
peanusanus e€ B KJIETKE

JKU3HeHHBI LUK KJIETKUA
CtpoeHue u pyHKIIMH OPraHU3MOB
PasmHOXeHUE U pa3BUTHE OPraHU3MOB

I'eneTuka — HayKa O HACJICACTBCHHOCTHU U
HU3MCHYUBOCTU OPTraHNU3MOB

3aKOHOMEPHOCTH HACIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYHBOCTH

I'enetnka yenoBeka

Cenekmust OpraHu3MOB

BuorexHoI0THS ¥ CUHTETHYeCKast OUOJIOTHS

PesepsBHOE Bpemsi

Koaun4yecTBo 4acos

Bcero

—_
o

—_— A B~ W

KonrpoabHbie
padoThI

IIpakTHyeckune
padoThI

0.5

0.5
L5

L5

0.5

0.5

DJIeKTPOHHbBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KVIACC

Ne i/

9

10
11
12

HaumeHoBaHue pa3aesioB U TeM
NpPOrpamMmbl

3apokaeHUe U Pa3BUTHUE YBOTIOLUOHHBIX
MpeICTaBJICHUN B OMOJIOTHI

MHuKpO3BOIFOLINS U €€ Pe3yJIbTaThl
Maxkpo3BOIOLHS U €€ PE3YNbTAThI

IIpoucxoxxaeHue u pa3BUTHE KU3HU HA
3emie

IIpoucxoxxaeHune yenoBeka — aHTPOIIOTeHE3
DKOJIOTHS] — HayKa O B3aMMOOTHOIICHHSIX

OpPTaHHU3MOB U HAAOPTaHU3MEHHBIX CUCTCM
C OKpY Karo1eu cpenoi

Opranusmsl 1 cpena oOuTaHus

DKOJIOTHSI BUJIOB U TIOMYJISILUAN

DKOJIOTHs COOOIIECTB. DKOJIOTHUECKUE
CUCTEMBI

buocdepa — rmobanpHas s3kocHcTEMA
YenoBek U OKpysKaroLas cpena

PesepsBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koaun4yecTBo 4acos

Bcero

14

15

10

12

102

KonrpoabHbie
padoThI

IIpakTHyeckune
padoThI

L5

0.5

L5
0.5

0.5

1.5

DJIeKTPOHHbBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl






HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

KonnuyectBo yacos DJIeKTPOHHbBIE
Ne Hara uu(pposbIe

Tema ypoka Konrpoabubie IIpakTuueckue
n/m Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE

padoTbI padoTbI pecypebr

Buomorns xak koMrIuiekcHast HayKa U KakK
94aCTh COBPEMEHHOIO O0IIeCTBa

JKuBble cucTeMBbI 1 UX CBOUCTBA 1
YpoBHEBass OpraHu3alys )KUBbIX CUCTEM 1

Hcrtopust OTKpBITUS U U3YUEHUSI KIETKH.
Knerounas teopus

MeTtoasl MOJIEKYJISPHON U KJIETOYHOU
ouosorun. [IpakTudeckas pabora
«H3y4yeHne MeToI0B KJIETOYHOH OHOIOriH
(xpomatorpadusi, saeKTpodopes,
nuddepeHnuanpHoe HeHTPpUyrupoBaHue,

[LIP)»

XUMHYECKUNA COCTAB KIJIETKU 1

MI/IHepaJ'IbeIe BCIICCTBA KJICTKH, UX
Ouonoruveckas poJsib

OpraHuueckre BeLecTBa KIeTKH — OeNKH.
JlaboparopHast pabora «OOHapyKeHUE
OEJTKOB ¢ TIOMOIIBIO Ka4€CTBEHHBIX
peaxkuuin

Cgoiictsa, knaccudukanyst 1 GyHKIAN
OenkoB



10

11

12

13

14

15
16

17

18

19

20

21
22

Opranuueckue BeLeCTBa KJIETKH —
yTJIEBOBI

Opranuueckue BelecTBa KJIETKH —
JMTAABI

Hyxneunoseie kucnorel. JJHK u PHK.
JlaboparopHas padora «MccnenoBanue
HYKJIGMHOBBIX KHCJIOT, BBIJEICHHBIX U3
KJIETOK PA3JINYHBbIX OPTaHHU3MOBY»

Crpoenne u pynkuun ATD. Jpyrue
Hykneosunrpudocharer (HTD)
Cexsennposanue JIHK. Meronst

F€HOMUMKHU, TPAHCKPUIITOMUKH, MPOTCOMUKHA

Metoas! CTpyKTypHOH OHONOTHN
Tunel knetok. [Ipokapuorndeckas kyierka

CrtpoeHue 3ykapuoTHYECKOH KIETKH.

[Ipaxtrueckas padora «M3y4ueHne cBOHCTB

KJIETOUYHOH MeMOpaHbD)

IToBepxHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHBIE OPraHOUABI KIETKH.
[Ipakrrueckas padora «U3yueHne
JBUKEHMSI LIUTOIIA3Mbl B PACTUTENBbHbIX
KJIETKaX»

ITonyaBTOHOMHBIE OpPraHOUBI KJIETKHU:
MHUTOXOHpHH, Tiactuzbl. Jlaboparopras
padora «MccnenoBaHue MmiasMoin3a u
JEIIa3MOJIN3a B PACTUTENbHBIX KJIETKAX»

HememOpanHbIE OPraHOHUIBI KJIETKH

Crpoenne u pyHKUUH sipa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHuUTeNIbHAS XapaKTEPUCTHKA KJIETOK
sykapuot. Jlaboparopnast pabota
«H3yueHue CTPOCSHUs KJIETOK Pa3IMIHBIX
OpPTaHU3MOBY»

ACCUMWISIINS U TUCCUMUJISILIUST — JIBE
cTOpoHbI MeTabomu3ma. Turmbl oOMeHa
Bemiects. JlabopaTopHas pabora
«M3yueHne KaTaIuTUHIECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUTa3bl WK
KaTasa3bl)»

DepMEHTATUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTaboau3ma. Jlaboparoprast
padora «M3yueHune GepMEHTATHBHOTO
paclienIeHus NepoOKCHIa BOAOPOAA B
PACTUTENIbHBIX M KUBOTHBIX KJIETKAX
Benku-akTUBaTOPBI U OEIKU-UHTUOUTOPBI
ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB
®oTOCHHTE3

Xemocunres. JlabopaTopHas padora
«CpaBHeHHe npoLeccoB PoTocHHTE3a U
XEMOCHHTE3a»

AHaspobHbIe opraHu3Mbl. Bunbl OposkeHus.

JlaboparopHas pabora «CpaBHeHHE
MPOLIECCOB OPOXKEHHUSI W IbIXAHUS

AdpoOHBIE OPraHU3MbI. ITAITbI
SHEPreTHIecKoro ooMeHa

DHeprust MeMOPaHHOTO TPATUEeHTA
npotoHoB. Cunte3 AT®: padora

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

47

npoToHHON AT®-cuHTa3BI

Peakunn MaTpu4HOro CUHTE3a
Tpanckpunuus — MatpudHbiii cuHTe3 PHK
Tpancasuus u e€ 3Tamnsl

Konuposanue amunoxucnot. Ponb
pubdocom B OuocuHTE3e Oenka
Opranuzanys TeHOMa y IPOKapuoT U
3YKapHOT

MonexyJsipHble MEXaHU3MbI SKCIPECCHH
I'€HOB y SYKapuoT

Bupycer — BHeKI€TOUHBIE POPMBI JKU3HH U
oOnuratHeie mapa3uTel. [IpakTudeckas
padora «Co3naHne MOAENH BUPYCay

BupycHusbie 3a0oneBanus 4enoBexa,
JKUBOTHBIX, PACTCHUN

HanorexHosoruu B OMOIOrUH U METULIAHE
JKU3HeHHBI LUK KJIETKUA
Martpuusnsiii cuntes JITHK

Xpomocomsl. Jlaboparopras pabota
«M3y4eHne XxpOMOCOM Ha TOTOBBIX
MHUKpOTpenapaTax»

Jlenenuve KJIeTKU — MUTO3

Tunel knetok. KapuokuHes U HUTOKUHES.
JlaboparopHas padora «HabnroneHue
MHTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MHUKPOIIpErapaTax)»

Perynﬂum[ JKU3HCHHOI'O UKJIa KJIICTOK

0.5

0.5

0.5



48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

Opranusm Kak eJuHOE Lieoe

Txanu pacrenuii. JJaboparopuas padora
«H3y4yenune TkaHel pacTeHUN»

TkaHU KUBOTHBIX U YEJIOBEKA.
JlaboparopHas padora «3yueHue TkaHeH
SKUBOTHBIX)

Opranbl. Cucremsl opranos. JlabopaTopHast
pabota «M3yueHne OpraHOB LIBETKOBOT'O
pacTeHus»

Onopa Tena opraHu3MoB
JIBU>KEHUE OPraHU3MOB
IIutanue opranu3MoB

TInTanne NO3BOHOYHBIX JKUBOTHBIX.
HI/IH_IeBapI/ITeJ'IbHaﬂ CHCTEMA YCJIOBEKA

JIpIXxaHue OpraHu3MOB

I[bIXaHI/Ie ITO3BOHOYHBIX KMBOTHBIX U
YCJIOBCKAa

TpaHcnopT BelecTB y OpraHu3MoB

KpoBeHocHas cuctemMa N03BOHOUYHBIX
JKUBOTHBIX U YCJIOBCKA

Brinenenue y opranusMoB

3amuTa y OpraHu3MoB

HmmyHHas cuctema denoBeka
PasnpaxumocTs U peryisius y
OpPraHU3MOB

I'yMopanbpHas peryssinust U SHAOKPUHHAS
CUCTEMa KUBOTHBIX U YeJIOBEKA

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

@opMBbI pa3MHOKEHUS] OPTAHU3MOB
ITonosoe pa3sMHOXKEHUE
Meiio3

I'amerorenes. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTtopHas pabora
«I/IsyquI/Ie CTPOCHUS MOJIOBBIX KJIETOK Ha
rOTOBBIX MHUKpOITpenaparax»

HWnnusBuayanbHOE pa3BUTHE OPTAHU3MOB —
OHTOI'€HE3

3akaaKa OpraHOB U TKaHEH 13
3apOAbIICBBIX JINCTKOB

PocT u pa3BuTHE JKUBOTHBIX.
JlaboparopHast pabota «BrisiBieHUE
MPU3HAKOB CXOJCTBA 3aPOIbIIIEH
[MO3BOHOYHBIX KUBOTHBIX)

PasmHOXeHUE U pa3BUTHE PACTCHUI.
JlaboparopHas padora «CTpoeHue OpraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUID»
HcTopust CTAaHOBJIEHUST U Pa3BUTHSI
reHETHKH KaK HayKH

OCHOBHBIE TIOHSITHS U CHMBOJIBI TEHETHUKH.
JlaboparopHas padota «JIposoduna kak
OOBEKT F€HETUUECKUX UCCIICAOBAHUI
3aKOHOMEPHOCTU HACIEAOBAHUS
npu3HakoB. MOHOTHOpHUIHOE
ckpemmsanue. [Ipakruueckas padora
"M3yueHne pe3ybTaTOB MOHOTHOPHUAHOTO
CKpeLINBaHus y Apo30dhus"

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

[{uTonornueckue OCHOBBI MOHOTHOPUIHOTO
CKpeIMBaHUsI

AHamusupyroliee ckpeujusanue. Hermonxnoe
JOMMHHPOBaHUE

JurnOpunHoe CKpelBaHue.
[Ipakrrueckas padora «U3yueHne
PE3yJIBTATOB AUTHOPUIHOTO CKPEIUBAHHS
y Ap0o30¢hUIBD

LuTonoruueckue OCHOBBI AUTHOPUTHOTO
CKpeIMBaHUsI

CuenneHHoe HacleAOBaHUE TPU3HAKOB
XpOMOCOMHast TEOPUs HACIEICTBEHHOCTH
I'eneTuka nomna

I'eHoTHun Kak LenOCTHAs CUCTEMA
I'eHeTnyeckuii KOHTPONIb PA3BUTHUSA
pacTeHuUH, >KUBOTHBIX U YEJIOBEKa
H3meHunBOCTL MpU3HaKoB. Byl
HN3MEHYMBOCTHU

MonudukamoHHast U3MEHYUBOCTD
BapuaimoHHsli psia U BapUaLlMOHHAS
kpuBas. JlaboparopHas pabora
«HccnenoBanue 3aKkOHOMEPHOCTEN
MOIU(PHUKAITMOHHON U3MEHYHBOCTH.
ITocTpoenue BapualMOHHOTO psifa U
BAPUALIMOHHON KPUBOM»

I'eHoTHNIMYECKast U3MEHYUBOCTb.

KoMmOunaTuBHast U3MEHYHUBOCTD

MYTaLII/IOHHaﬂ HU3MCHUYHNBOCTD.

O S G (Y

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

IIpakTrueckas pabora «MyTtanuu y
Opo30¢ bl (Ha TOTOBBIX
MHKpOMpenapaTax )»

3aKOHOMEPHOCTH MYTALMOHHOIO MPOLIECCa.
OnureHeTHKa 1 SIIUT€HOMHUKA

I'enetnka genoseka. [Ipakruueckas padora
«CocTaBreHre 1 aHAITN3 POIOCIOBHOIN»

MeToabl MEAULIMHCKON TeHETHUKHN

3HaLIeHI/Ie MeI[I/II_IPIHCKOfI T€HETHUKHU B
HpeI[OTBpaH.[eHI/II/I " JICUYCHHUHU '€HETHUYECCKUX
3a00JeBaHAN YeNoBeKa

(OCHOBHBIE TTOHSTHS CCJICKLIUU.
JlaboparopHas padora «3yueHue copToB
KyJBTYPHBIX PACTCHUH U MOPOJ JOMALIHHUX
JKUBOTHBIX»

MeTtoab! CeNeKIMOHHON paboThI.
JlaboparopHas padora «3yueHne MeTO0B
CEJIeKLIUH PACTEHUI»

JIOCTHKEHHUSI CeNIEKLIUU PACTEHHUH U

KHUBOTHBIX. [ IpakTdeckas pabora
«IIpuBuBKa pacTeHUIT»

CoxpaHeHue, U3yueHHe U UCIIOb30BaHUE
T€HETHYECKUX PECypCOB

buorexHonorusa kak Hayka u OTpacib
npomsBozcTea. IlpakTudeckas pabora
«H3yuyeHne oObeKTOB OMOTEXHOIOTUN

OCHOBHbBIE HAMPABIEHUS] CHHTETHYECKOM
onojoruu

0.5

0.5

0.5

0.5



100 XpOMOCOMHas1 U T€HHAasl UHXKEHEPUs
101 MenuuuHckue OUOTEXHONIOTHA

102 PesepsHbiii ypok. IlosTOpeHue,
0000I111eHHE, CUCTEMATH3ALIMS 3HAHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5



11 KVIACC

No

n/n

10

11

Tema ypoxka

OsosounonHas Teopus Y. JlapsuHa
JIBroKyLIH€E CUIIBI 3BOJIIOLMU BUAOB 1o Y.
Hapsuny

Bopsba 3a cymecTBoBaHUE, €CTECTBEHHBIN
U ICKYCCTBEHHBIIH OTOOD

@OopMUPOBAHUE CUHTETUYECKON TEOPUHN
3BOJIOLIUA

DTarnbl 3BOJIOLHUOHHOTO IIpoLecca;
MHUKPO3BOIIOLUS U MAKPO3BOJIFOLIUS
Ilonynauus — s1aemMeHTapHast eIUHHLIA
3BOJIOLIUA

3aKkoH reHeTHYeCKOro paBHOBecHs JK.
Xapnu, B. BaiinGepra. JlaboparopHast
padora «BbIsBIEHHE H3MEHYHBOCTH Y
ocobeit omHOTO BUOa»

DnemMeHTapHbIe (HPaKTOPHI FBOIOLHN

D¢ dexr ocroBarens. dpdext
OyTBUIOYHOTO FOPJIBIIIKA

Murpauuu. M3onsuun nony sy
reorpaduyeckas, OMoIoruyecKast
EctecTBeHHbIN 0TOOP — HaNpaBIISIO LI
(baKkTOp SBOIOIUH

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

0.5

Mara
H3Y4YeHUd

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

22

ITonosoti oTOOp

IIprcnocobneHHOCTh OPraHU3MOB KakK
Pe3yJIbTaT MUKPOIBOJFOLIUH.
JlaboparopHas padora «3yuenue
apomMop(h030B U UAHOAIANTAUH ¥
PacTEeHUH U KUBOTHBIX»

ITpumepr! mpUCIOCOONEHNH Y OPraHU3MOB:

mMoponoruueckue, GU3NOIOTHIECKHE,
OMOXHMMHYECKHE, MOBEIEHUECKHE.
JlaboparopHas padora «IIpucnocodnenus
OpTraHU3MOB U UX OTHOCHUTECJIbHAA
1[e1eCO00Pa3HOCTbY

Bun, ero kputepuu U CTPyKTypa.
JlaboparopHas padora « CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

Ctpykrypa BUIa

BunooOpa3oBanue kak pe3yjbTaT
MUKPOIBOJIFOIHH

CBs13b MHUKPO3BOJJOLIUHA U STTHACMUOJIOTUA

Makpossogtonus. [laneoHTonoruueckue
MECTOAbI U3YUCHUS SBOJIFOITUN
Buoreorpaduueckue METOIbI U3YUEHUS
3BOJIIOLIUU

OMOpHONIOTHYECKHE B CPABHUTENBHO-
MOP(OJIOTHUECKUE METOIbI NU3YUSHHSI
9BOJIFOLINU
MonexyIsapHO-reHETHUECKHE,
OMOXMMHUYECKHUE U MATEMAaTUIECKHE

0.5

0.5

0.5



23

24

25

26

27

28

29

30

31

32

33

34

35

METO/Ibl M3Y4EHHsI SBOJIOLIUN
OO01mue 3aKOHOMEPHOCTH 3BOJIFOITUH
AnantuBHas panuaiiusi. HepaBHOMEPHOCTH
TEMIIOB 3BOJIFO LU

HayuHble TMmoTe3bl MPOUCX 0K ICHHSI
JKU3HHU Ha 3emJie

JloHay4HbIe MPECTaBICHHS O 3aPOXKICHUN
KU3HU

OCHOBHbI€ 3Talbl HEOPTaHHMYECKOI
SBOJIIOLINU

'unoTess! 3apOKaACHHST KU3HH

Uctopus 3eMin 1 METOZbI €€ H3Y4eHUs.
JlaboparopHas padora «M3yuenue u
OIMHUCAHUE UCKOMAEMbIX OCTATKOB APEBHUX
OPTaHH3MOB»

HauanpHble 5Tansl OpraHU4eCcKon
SBOJIIOLINU

DBOIOLUS SYKAPHUOT

OCHOBHbI€ 3TaIbl BOJIFOLIHH
pacturenbHoro mupa. [IpakTuyeckas
pabora «M3ydenne ocobeHHOCTEH
CTPOEHHSI PACTEHHI Pa3HBIX OTJEJIOBY

OcHOBHBIE 3TaIlbl 3BOJIOLUH )KHBOTHOTO
MHpa
OBosouus KUBOTHBIX. [IpakTuueckas

pabora «M3ydenne ocobeHHOCTEH
CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX»

PazBurue xxu3Hu Ha 3emuie 1o 3pam 1

0.5

0.5

0.5



36

37

38

39

40

41

42

43

44

45
46
47

48

49

nepuoaam
MaccoBble BBIMUpPaHUsl — HKOJIOTHYECKHe
KPHU3UCHI MPOLIOTro

CoBpeMeHHbIH KOJIOrHYeCKuil KpU3HUC, ero
0COOEHHOCTH

CoBpeMeHHas cucTeMa OpraHu4eCcKoro
NPOILJIOro

OcHOBHbIE CHCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

AHTpOIONOrusl — Hayka O 4eJIOBeKe
Passutue npencrasnenuii o

MPOUCX OKIICHUH YEJIOBEKA

MecTo 4enoBeKa B CUCTEME
opranundeckoro mupa. JlaboparopHas
pabora «M3ydenne ocobeHHOCTEH
CTPOEHHUSI CKeJleTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKIAECHUEM

JIBMoKyLIME CHJIBI AaHTPOIIOTEHEe3a
CooTHolIeHre OMOJIOTHYECKUX U
COLIMAJILHBIX (PAaKTOPOB B AaHTPOTIOTEHE3E
OCHOBHBIE CTaIMH AHTPOTIOTEHE3a
ITaneoreneTuka 1 najeoreHOMHUKa
DBOJIIOLINS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [Ipaktuyeckas
paborta «3ydeHne KOIOrHUeCKUX
afanTanui 4eaoBeKay
MeXXaIUCUUTUTMHAPHBIE METOIBI
AHTPOIIOJIOTUHU
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3apoKaeHue 1 pa3BUTHUE HKOJIOTUN

Mertons! sxonioruu. Jlaboparopuas padora

<<H3yquI/Ie METOOOB S3KOJIOTHYCCKUX
HUCCJIETOBAHUITY

3HaueHne YKOJOrNYECKUX 3HAHUN OJIs1
YeJloBeKa

Dxonoruueckue GakTopsl

Abnornueckue paxkropbl. CBeT Kak
sKonorndeckuii pakrop. Jlaboparopras
padora «BpIsiBIEHHE TPUCTIOCOOIEHHI
OPTaHHU3MOB K BIIUSTHUIO CBETa»

Abuotnyeckue pakropnl. Temneparypa
KaK SKOJIOTHYECKH hakTop.
JlaboparopHas padota «BrlsiBieHUe

npUCTIOCOOICHNH OPraHU3MOB K BIIMISTHHIO

TeMIlepaTypb»

Abnornueckue pakTopbl. BiraxxHOCTD Kak

sKonorndeckuii pakrop. Jlaboparopras
pabora «AHaTOMUYeCKHEe OCOOCHHOCTH
pacTeHUIl U3 Pa3HbIX MECT OOUTAHUS

Cpenbl 0OuTaHHUs OPraHU3MOB
buonornueckue puTMsl
KvzneHHbIe POPMBI OPraHU3MOB
buornueckue paxropsl

3HaueHne OUOTUYECKUX B3aUMOIECUCTBUMN
1T CYIEeCTBOBAHUSI OPTaHU3MOB B Cpelie
obuTaHus

DKONIOTHYECKUE XapaKTEPUCTUKU

—_— =
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nonyJsiuuu

OcHOBHbIE MIOKA3aTENN MOMYJISILIUU:
YUCJIEHHOCTD, MJIOTHOCTb, BO3pAacTHAas U
MOJIOBAs CTPYKTypa

OcHOBHbBIE TTOKA3aTEIN MOMmyJIAIHUHN:
POXKAAEMOCTD, MPUPOCT, TEMII POCTA,
CMEPTHOCTD, MUT'PALIUH

Dxonoruyeckasi CTpyKTypa HOIyJIALNUN
JInHaMuKa NOMyJIsILUU U €€ PeryJsanus

KpI/IBbIe POCTa YMCICHHOCTHU MOIYJIAINHN.
KpI/IBbIe BBIDKUBAHUA

DKOJOruvecKast HAIa BUAA.
JlaboparopHas padora «IIpucnocodnenus
CeMsIH PaCTEHHIA K PaCCEIEHUIO»

Bun kak cucrema nonyJssiuui

3aKOHOMEPHOCTH TOBEECHUS U MUTPALIUil
S>KUBOTHBIX

Coo011ecTBO OpraHu3MOB — OHUOIIEHO3
DKocucTeMa Kak OTKpPbITasi CUCTEMa

Kpyrosopot BemecTs 1 MOTOK 3HEPTUU B
5KOCUCTEME

OCHOBHEBIE TTOKa3aTENN 3KOCUCTEMBI
DKOJIOTUYECKHE MTUPAMHUIBI
H3menennst cooOImecTB — CyKLECCUU

[Ipuponnbie 3KOCUCTEMBI. DKOCHUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI
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TYHAP, JI€COB, CTENEH, MyCThIHb
AHTpOHOFeHHbIe OKOCUCTEMBI

Ypboskocucremsl. [IpakTudeckas pabora

«H3ydeHune u onrcanue ypOOIKOCHCTEMBD)

3aKOHOMEPHOCTH (HPOPMHUPOBAHHS

OCHOBHBIX B3aUMOJEHCTBUI OPraHU3MOB B

IKOCHUCTEMAX

MexaHu3MBbI BO3AECHCTBUSA 3arpsi3HEHUN
Pa3HBIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OPraHU3MEHHOM, MOMYJISLUOHHOM H
5KOCUCTEMHOM YPOBHSIX

buocdepa — obmennanerapras 0o0og04Ka

3emuu

Yuenue B. M. Bepranckoro o 6uochepe
3aKOHOMEPHOCTH CYLIECTBOBAHMUS
onocdepsr

KpyrosopoTs! BewiecTs u
OMOreOXUMHUYECKUE LINKJITBI

3oHanbHOCTL OHocheprl. OCHOBHBIE
OMOMBI CyIIH

YcroiunBocTh Orochepsl
DKONOTHYECKHe KPU3HCHI M UX MPUYHHBI
Bo3zneiicTue denoseka Ha Ouocdepy

AHTpPOIIOreHHOE BO3/IeHCTBHE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

OxpaHa npupozsl

OcHOBHbIE NPUHLIUIIBI yCTOHYUBOTO

0.5



94

95

96

97

98

99

100

101

102

Pa3BUTHSI YEJIOBEUECTBA U IPUPO/IBI
PaimoHanbHOe MPUPOIONOIB30BAHUE U
COXpaHeHUe OMOJIOTHYECKOTO
pa3HooOpasus 3eMin

O6006menne no Teme « MUKPOIBOJIFOLIHS U
€€ pe3yJIbTaThI»

O6006menne no Teme «MakpOIBOJIOLIUS U
€€ pe3yJIbTaThI»

O606menne no Teme «IIpoucxoxneHne u
pa3BUTHE XKU3HU HA 3eMIie»

O606menne no Teme «IIpoucxoxneHne
YeJIOBEKa — AHTPOIIOTEHE3)

O6o06uenne o Teme «IKOJOTHs — HayKa O
B3aMMOOTHOIIEHHSIX OPTraHU3MOB
O606menne no Teme «OpraHu3Mel U cpena
oOuTaHus»

O6006uenne no TemMe « IKOJIOTHSI BUZIOB U
MONYJIALIUI

O606menne no Teme «brocdepa —
rio0aabHas SKOCHCTEMa»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVI YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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