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HOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yueOHOMYy mnpeametry "buosnorus” (nmangee - OMOJIOrUs) Ha
YPOBHE cpeaHero oOmiero oOpazoBaHus pa3zpadoTaHa Ha OCHOBE DenaepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 oOpazoranuu B Poccuiickoii deneparmmny,
OI'OC COO, Konuenumu npenogaBaHust ydyeOHOro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepalibHOI paboueil mporpaMMbl BOCIIUTAHUS.

YueOnplii npeamer «buonorusy yrayOnéHHOro ypoBHst m3yueHus (10-11
KJIACChI) SIBJIIETCS OJTHAM W3 KOMIIOHEHTOB MpPeAMETHON oOnacth «EcTecTBEHHO-
HayuHble mpeaMeTely. CornmacHo mnonoxkeHusM DOI'OC COO npodunbHbie
y4eOHBIC TPEAMETHI, U3y4acMble Ha YIIIYOJIEHHOM YPOBHE, SIBISIIOTCS CHOCOOOM
mupdepeHumanum  0Oy4YeHUST HA YPOBHE CPEAHEro o0mero oOpa3oBaHus |
OPU3BaHBl O0ECIIEUNTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeTHUM Npo(dheCCUOHANBHBIM U BHICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIOBIA M3 3TUX YYEOHBIX MPEAMETOB JAODKEH OBITh OPUEHTUPOBAH Ha
OPUOPUTETHOE PEIICHUE O0PA30BATEIbHBIX, BOCHUTATEIBHBIX M Pa3BHBAIOLIMX
3a/1a4, CBSI3aHHBIX C MpPOoQoOpUEHTALMEH OOYyYarOIUXCs M CTUMYJMPOBAHHEM
MHTEPECAa K KOHKPETHOW 00JIaCTM HAy4YHOI'O 3HAHMsI, CBA3AHHOIO C OWMOJIOTHEH,
MEIULIMHOM, DKOJIOTUEN, TICUXOJIOTUEH, CIOPTOM HWJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yeOHOMY mnpeaMmety "buosorus" maér mpeactaBiacHUE O
LHEJIA W 3a7adaxX M3y4YeHHs y4yeOHoro mpeamera «buonorus» Ha yrimyOIEHHOM
YPOBHE, ONpeaeseT 0053aTe/IbHOE (MHBAPUAHTHOE) MPEAMETHOE COJEPIKAHUE, €T0
CTPYKTYPUPOBAHME MO Ppa3AeiaaM M TeMaMm, PACHPEACIeHHE MO Kiaccam,
PEKOMEHIYET MOCJICA0OBATEIbHOCTh M3YUYCHHS Y4eOHOTO Marepuana ¢ y4ETOM
MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JOTMKKM y4eOHOro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuvarommxcs. B nporpamme mno Ouonoruu
pEeaTM30BaH MPUHIUI TPEEMCTBEHHOCTH C HM3YYCHHEM OHMOJIOTMH HA YPOBHE
OCHOBHOro  o0miero  oOpa3zoBaHus, Omarojgaps 4YeMmMy I[POCMATPUBAETCS
HANpPaBJICHHOCTh HA  MOCJIEAYIOIIEE Pa3BUTHE  OWOJIOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX HA (POPMHPOBAHUE €CTECTBEHHO-HAYYHOIO MHWPOBO33PEHUS,
SKOJIOTHYECKOTO MBILUICHAS, TMPEACTABIEHUI O 3I0pOBOM 0O0pa3e >KW3HM, Ha
BOCIIUTAHHE OEPEIKHOTO OTHOLICHHS K OKpY)Karlled NpupoaHoil cpene. B
nporpamMme no OWOJIOTMM TAaKXKe MOKa3aHbl BO3MOKHOCTH YUYEOHOIrO MpeaMmeTa
«buonorusy B peammzanmu  TpeboBanuit GI'OC COO kK mMIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W MPEAMETHBIM pe3yjbTaraM OOy4YeHUs W B
(OpMUPOBAHMM OCHOBHBIX BHJOB Y4YcOHO-TIO3HABATENILHOW  JIEATEIBHOCTH
0oOy4YaronmMxcsl M0 OCBOCHUID COJCpXKaHUs OMOJIOTMYECKOr0 00pa3oBaHUsl Ha
YPOBHE CPEHETO 00MIEr0 00pa30BaHMUsI.

VYueOnslii npeamet «buonorusy Ha ypoBHE CpPeIHEro 00wero oopa3oBaHus
3aBepmacT OuoJIorMyeckoe 00pa3oBaHME B IIKOJAE M OPHEHTHPOBAH Ha



pacliupeHrue W yriayOJIeHuE 3HAHWK OOYyYArOIIMXCS O YKUBOM MPUPOAE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMONIOTWHM, 3MOPHUOJIOTMH W OWOJIOTMH PAa3BHTHS,
TCHETUKH, CEJICKIMH, OMOTEXHOIOTMH, SBOJIFOLIMOHHOTO YYCHHS U SKOJIOTHH.

WM3yuenne yueOHOro mnpeamera «bHONOTHsS» HA YIIYOJEHHOM YPOBHE
OPUEHTHPOBAHO HA TOJArOTOBKY OOYYAKOIIUXCS K MOCHCAYIOMIEMY MOJYYCHHIO
OMoNoOrMueckoro  o0pa3oBaHMs B By3aX W OpPraHM3alMsIX  CPEIHETO
npogeccnonanbHoro oopazoBanus. OCHOBY €ro COACPKAHHs COCTABIISICT CHCTEMA
OMOJIOTMYECKAX  3HAHWW, TMOJYYCHHbIX TMPU H3YYCHHH  OOYYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX PA3JE/IOB OMOJIOTUMA HA YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10—11 kmaccax 3TW 3HAHWS MOJYYarOT pa3BuTHE. Tak,
paciupeHbl U yrayOneHbsl OMOJOTMYECKHE 3HAHUS O PACTECHUSAX, >KMBOTHBIX,
rpubax, OaKTepusx, OPraHU3ME YEIOBEKa, OOIMX 3aKOHOMEPHOCTSX MKU3HH,
JOTOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBEICHUS MPUKIIAAHOTO U OUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIOJb30BaTh KAaK OPUEHTHUPHI IS MOCICAYOLIETO
BbIOOpa npodeccuu. Bo3molkHA Takke HMHTErpaiusi OWOJIOTMYECKUX 3HAHHWU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJYYCHHBIMU OOYYArOIIUMUCS TPHA H3YUYEHUH
(U3MKH, XUMHHX, TeOrpaduu 1 MATEMATUKH.

CrpykTypa mporpaMmbl 1o y4yeOHOMY mnpeamMery "buojorusa" orpaxaet
CUCTEMHO-YPOBHEBBI M 3BOJIIOUMOHHBIA MOAXOABI K W3YYCHHIO OWOJIOTHH.
CornacHO MM, M3Y4arOTCsl CBOHCTBA U 3aKOHOMEPHOCTH, XAPAKTEPHBIE ISl SKHBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aliy, SBOJIOLMN OPraHUYeCKOro MApa Ha 3eMIle,
COXpaHEHWsT OMOJIOTMYECKOr0 pa3HooOpazusi TuiaHeThl. Tak, B 10 knacce
W3YYAKOTCS OCHOBBI MOJICKYJISIPHOM M KJIETOYHOH OWOJIOrHH, >MOpPUOJIOTHM W
OMOJIOTMHM Pa3BUTHUS, TCHETUKH M CENCKUUHU, OMOTEXHOJIOTMM W CUHTETHYECKOM
OMOJIOTMH, AKTYyaJIM3UPYIOTCS 3HAHUS OO0ydaroumxcs nmo OOTaHWKE, 300JI0THH,
aHaromuu, (usnonoruu uenoreka. B 11 kjmacce M3y4aroTCs 3BOIHOMMOHHOE
YUEHHE, OCHOBBI SKOJIOTUU U yueHHUE 0 Ouocdepe.

VYueOnpliik  npeamer  «buonorus»  Opu3BaH  O0ECNEYHTH  OCBOCHHE
00y4armuMHICcs: OMOJIOTHYECKUX TEOPUI W 3aKOHOB, UACH, MPUHIUIIOB U MTPABKIIL,
JIS)KaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUM O
CTPOEHHH, MHOr000pa3uM M OCOOCHHOCTSX KIECTKH, OpPraHW3Ma, MONyJsIuH,
OMOLEHO03a, SKOCUCTEMBI, O BBIIAOIIUXCS HAYYHBIX JOCTHXKCHHUSIX, COBPEMEHHBIX
UCCIICIOBAHMSIX B OMOJIOTUM, TPUKIIAIHBIX ACEKTAaX OMOJIOrMYEeCKUX 3HaHWi. Jliis
Pa3BUTHS W MOJACPKAHHWS HWHTEpeca OOydYarommxcss K OMOJOTMM Hapsay Cco
3HAUUTENIBHBIM O0BEMOM TEOPETUUYECKOTO MAaTepHalla B COAECPKAHUKM MPOTrpamMMbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHCH CTAHOBJICHHS M PA3BUTHS
TOM WM WHOW oOnacTh OWOJIOTHMH, BKJIAJAOM OTEYECTBEHHBIX W 3apyOEKHBIX
YUEHBIX B PEIIEHUE BAXKHEHIINX OMOJOTMUYECKUX U SKOJOTHYECKUX TPOOIIEM.



Llens n3ydyenus yueOHOro npeamera «buosorus» Ha yriyOnéHHOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpPraHM3alliA >KUBBIX CHCTEM PA3HOrO0 paHra W NOpUOOPETEHUE YMEHWH
UCIOJIb30BaTh 3TH 3HaHUs B (DOPMUPOBAHMM MHTEPECA K OMPEACIEHHONH 00acTu
npo(heCCHOHANIBHONM ACITENLHOCTH, CBSI3aHHOW C OMONOrMei, wiM K BBIOOpPY
y4eOHOr0 3aBEACHUS JIsl MPOIOJKEHUS OMOJIOrMYECKOro 00Opa3oBaHusl.

JlocTwokeHME 1enu  u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
yriayOJIEHHOM YPOBHE 00€CTIEUMBACTCS PEHICHUEM CIICAYIOLIMX 33124

OCBOCHHUE O0YyYarOUIUMUCS CUCTEMbI OMOJOTMUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLUENIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPABHJIAX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MUPA; O
CTPOEHUU, MHOrooOpa3uh MU OCOOCHHOCTSAX OWOJOTHYECKUX CHCTEM (KJIETKA,
OpraHu3M, MONyJsLus, BU, OMOreoneHos3, onochepa); 0 BbIIAOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUSX B OUOJIOTUH,

O3HAKOMJICHUE OO0yYaromMxcs ¢ METOJAAMH TO3HAHWS >KMBOM TNPUPOIBL:
UCCIICIOBATEIbCKAMIA ~ METOJAMM  OMOJIOTMYECKMX HayK (MOJIEKYJISIPHOM W
KJIETOYHOW OHOJOrMHM, SMOPUOIOTMM W OWOJIOTMM PA3BUTHUSl, TECHETHUKA U
CEJICKIIMM, OWOTEXHOJOTMM W CHHTETUYECKOW OWOJIOTMH, MAaJEOHTOJIOTHH,
SKOJIOTMH),  METOJAMH  CAMOCTOSATENBHOIO  MPOBEACHUS  OMOJIOTMYECKUX
UCCIICIOBAaHMI B JlabopaTopui W B OpUpoac (HAOMIOACHHUE, W3MEPEHUE,
SKCIEPUMEHT, MOJICTTUPOBAHUE ),

OBJIaZIcHHE  OOy4YarOIUMUCS  YMEHUSIMH.  CAMOCTOSATENBHO  HAXOJWTH,
AQHAJIM3UPOBATh M HCIIOJIB30BaTh OHMOJIOTHYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOH TEPMHUHOJIOTHENH W CHMBOJIMKOM, YCTAHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHMOJOTMM M COLMAIBHO-DKOHOMHUYECKAMH W SKOJIOTMYECKAMHA
npobiieMaMu  YEIOBEUYECTBA;, OLEHUBATH MOCICACTBUS CBOCH JEATEIBHOCTH IIO
OTHOUIEHUIO K OKPYXKalolICH NpUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYXArOUIMX JIFOJACH, OOOCHOBBIBATH M COOMIOAATh  MEpPHI
npo(UIaKTUKN MHPEKIMOHHBIX 3a00JIEBaHU, MpaBUIa MOBEICHUS B MPUPOAC U
obecrnieueHust 0€30MACHOCTA COOCTBEHHOW >KM3HEACATENBHOCTH B UPE3BBIYANHBIX
CUTyaUMsiX TMPUPOAHOIO W  TEXHOTCHHOIO  XapakTepa, XapakTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH,

pa3BUTHE Y O0YYAIOUINXCS MHTEIICKTYATbHBIX U TBOPUYECKHAX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOLUIMMHUCS OTKPBITUSAMH W COBPEMEHHBIMHU
UCCIICIOBAHUSIMA B OWOJIOTHM, PEIIACMBIMH €10 MpoOJeMamMH, METOI0JOTUER
OMOJIOTHYECKOTO UCCIIEIOBAHUS, IPOBEICHUS AKCIEPUMEHTATIBHBIX
WCCIICTIOBAHMIA, PeICHUsI OMOJIOTMYECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTHYECKUX
OOBEKTOB M MTPOLIECCOB,;



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

npuoOpeTeHrue  OOyYaIOUIMMHUCS  KOMIETEHTHOCTH B PallMOHATIBHOM
OPUPOAONOL30BAHUM (COOIOCHUE TMPAaBW TOBEACHUS B MPUPOJE, OXPaHbBI
BUJIOB, YKOCUCTEM, OMOc(hephl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbS U 310POBbS
OKpyXaromux Jroacd  (coOmrogaeHuss Mep npoduiakTuka — 3a00JI€BaHUMH,
obecrnieueHne O€30MAaCHOCTH KU3HEACITETbHOCTH B YPE3BBIYAMHBIX CUTYalUIX
OPUPOAHOTO M TEXHOICHHOTO  XapakTepa) HA OCHOBE  HCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI U YMEHWI B IOBCETHEBHOM KU3HU,

CO3/IaHME  YCJIOBHMH Uil  OCO3HAHHOrO  BbIOOpa  OOyYAKOIIMMUCS
WHIUBU Y ATIbHOM o0pa3oBarenbHOR TPacKTOPHH, COCOOCTBYIOLIEH
NOCTEAYOWEMY MPOPECCHOHATBHOMY CaMOONPEIACIICHAID, B COOTBETCTBUM C
WHIMBUYAIbHBIMUA UHTEPECAMHU U MTOTPEOHOCTIMHU PETHOHA.

OO1ee 4ncao 4yacoB, OTBEACHHBIX HA M3y4YEeHUE OMOJIOTMH HA YIIIyOJIICHHOM
YPOBHE CpEeAHEro o0miero oopasosanusi, 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 OOydYeHHUs OMOJIOTHH
OCYILIECTBIISETCS C YYETOM CreUU(UKUA €ro COAEpXKaHWUsS U HAMPaBJICHHOCTH Ha
OPOAOIDKEHUE OMOJIOTMYECKOro 00pa3oBaHMs B OpraHU3aLUsAX  CPEIHErO
MPO(PECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

OO0s13aTeNbHBIM YCIOBHEM MPU 00YYEHUU OMOJIOTUH HA yIiTyONEHHOM YPOBHE
SIBJISIETCSI MPOBEACHUE JIA0OPATOPHBIX M MpakTHUeCKuX pabot. Tawoke ydacTue
00y4aroluxcsi B BBIMOJIHEHUH MPOEKTHBIX W Y4EOHO-MCCIIE0BATENBCKUX PadoT,
TEMAaThKa KOTOPbIX ONPEHENSETCS YUMTENIEM HA OCHOBE  HMEIOLIUXCS
MaTepUANIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MPUPOHBIX YCIOBHIA.



COAEPKAHUE OBYYEHUA
10 KUIIACC

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

Tema 1. buoJsiorust Kak HayKa

CoBpeMeHHas OuoJIorusl — KOMIUIEKCHAst Hayka. Kparkas uctopust pa3BUTHs
Ouojornu.  bUONOrMYecKME HAYKM M HM3yY4aeMble UMM MPOOJIEMBI.
OYHAAMEHTAJILHBIE, TPUKIAIHBIE W TOWCKOBBIE HAYYHBIC WCCICTOBAHUAS B
OHMOJIOTHH.

3HaueHUE OMOJOTMK B (POPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccun, cBszaHHble ¢ Ouojorued. 3HayeHHE OHMOJIOTUU B
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA. MEIMLMHE, CEIIbCKOM XO3SIMCTBE,
MPOMBILIJIECHHOCTH, OXPAHE MTPUPO/IBL.

JleMmoHCTpanun

[Toprpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apeeii, I'. Mennens, B. U. Bepuaackuii, HU. 11. [Tanos, . U. Meunukos, H.
H. Baeunos, H. B. Tumogees-Pecorckuid, JIxx. Yorcon, @. Kpuk, /. K. benses.

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

Tema 2. JKuBble cCHCTEMBI U HX H3y4Y€HHE

JKuBbie cuUCTEMBI Kak MOpeaMeT u3ydeHust Ouosnoruu. CBOMCTBA KMBBIX
CUCTEM. EAMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTbH M LEIOCTHOCTD,
CIIOKHOCTb W YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aIMs,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTb, U3MEHYABOCTh, POCT U PA3BUTHE.

YPOBHM OpraHW3any >KUBBIX CHCTEM. MOJEKYJSPHBINA, KJICTOYHBIM,
TKAHEBBIN, OPraHu3MEHHBIH, MOMYJISALIHOHHO-BUIOBOA, SKOCHUCTEMHBII
(OuoreoneHoTHYECKMIA), OuochepHbiid. [Iponecchl, MPOUCXOMANIUE B KUBBIX
cuctemax. OCHOBHBIE TPHU3HAKH >KUBOro. JKu3Hb Kak (opMa CYIIECTBOBAHUS
Marepun. Hayku, n3ydaromme >KMBbIE CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3aIvuu.

Hzyuenne xuBbIX cucteM. Metoasl Omonmornueckoil Hayku. HaOGmroneHue,
WU3MEPEHHUE, SKCIIEPUMEHT, CUCTEMATH3ALMS, METaaHANN3. [ [OHITHE O 3aBUCUMON 1
HE3aBUCUMOW mnepeMeHHOM. [InanupoBanume »skcnepumeHTta. llocraHoBKa U
npoBepka runore3. Hynepas runoresa. [loHsTtre BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Owmonornueckux pAaHHbIX. OIIGHKA JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynabTaroB. [IpUUYMHBI WCKAKEHUS PE3YJIBTATOB JKCIepUMeHTa. [loHsATHE
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuusl w0 cxeMmbl: «OCHOBHBIC MPU3HAKHA >KU3HW», «bronornueckue
cuctemely, «CBOMCTBA IKMBOM Marepum», «YPOBHM OpPraHU3alMU HKUBOHU
npupoasy, «CTpOEHHME >XUBOTHOW KIETKW», «TKAaHW >KMBOTHBIX», «CHCTEMBI
OPraHOB YEJIOBEUYECKOro OpraHu3may, «buoreonenos», «buocdepa», «MeTomabl
W3YUYEHUS YKUBOU NPUPOIBLY.

OOopynoBanue:  jgabopatopHoe  oOOpyAOBaHWE s MPOBEACHUS
HAOIFOICHU, N3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTu4yeckass pabora «/CnoONB30BaHME PA3IMYHBIX METOIOB IPH
W3YUYEHUH )KUBBIX CUCTEM).

Tema 3. buoJsiorust KJIeTKu

Knetka — cTpyKTypHO-QYHKIMOHANBHAsS e€AMHWLA KUBoro. Hceropus
oTKpbIThs KiieTKH. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [11BaHH,
M. I[neiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOH KIIETOYHOM
TEOPHH.

MeTtoapl  MOJIGKYJSIPHOH M KJIETOYHOW  OMOJOTMM.  MHKPOCKOTMS,
xpomarorpadusi, >1eKTpodope3, METOA MEUEHBIX aroMOB, JU(PPEPEHIHUATBEHOES
HEHTPU(PYTUPOBAHKE, KyJIbTHBUPOBAHUE KIETOK. H3yuenue ¢huxcuposaniivix
Ki1emox. DIEKTPOHHAss MUKpockonus. Kowugoxranrenas muxpockonus. Bumanvioe
(NpUdICU3HEHHOE) U3YYeHUe KIEeMOK.

JleMmoHCTpanun

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

TaGnmuupl 1 cxeMbl: «CBETOBOM MUKPOCKOMY, « DJIEKTPOHHBIA MUKPOCKOID,
«Hctopust pa3BATHS METOAOB MUKPOCKOTIM.

OOopyaoBaHKE. CBETOBOM MHKPOCKOIN, MHUKPOMPENApaThl PACTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTnyeckass padora «M3yueHHe METOJOB KJIETOYHOH OWOJIOrHA
(xpomarorpadusi, anekrpodopes, AudpdepeHIUaTbHOE UEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XAMHUYECKUI COCTAB KIETKH. Makpo-, MUKPO- W YJIBTPAMUKPOIIEMEHTHI.
Boma u €€ posb Kak pacTBOPUTENS, PEAr€HTa, y4acTHUE B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOPEryIsaunuy. MUHEPATbHBIC BEIIECTBA KIETKH, UX OMOJIOTHYECKast
POsb. POJIb KATHOHOB M AaHMOHOB B KJIETKE.

Opranvyeckne BEHIECTBA KIIETKH. bBHOMOTMYECKUE MOnuMeEpel. benku.
AMUHOKHUCIIOTHBIA cocTaB OenkoB. CTPYKTYypbl O€NKOBOH MOJIEKyJbl. [lepBruuHas
CTpyKTypa Oeyka, NenTHAHAs CBs3b. BTOpWYHAs, TpPETHUYHAs, YETBEPTHUYHAS
cTpykTypel.  [lenarypaums. CpoiictBa OenkoB. Kiaccupukaums  OenkoB.
buonornueckne Qpynkumum 6enkoB. [lpuonsi.



YrneBoabl. MOHOCAXapuabl, MCaXapyibl, OMUTOCAXapUIbl U TIOJIACAXAPHUIBI.
OOwmii nnaH CTpoeHMssT W (PU3MKO-XMMHMYECKHE CBOWMCTBA  YITIEBOJOB.
buonornueckne QpyHKIMN YyriIeBOIOB.

Jlununel. T'mapodunbHo-rHApOdOoOHBIE CcBOMCTBA. Kitaccuukanus Tunuaos..
Tpurnunepuabl, (ocPoaunmuabl, BOCKH, CTEpoubl. buomornueckue QyHKIUU
munuoB. O0uMe cBOKCTBa OMOJOrMYECKMX MEMOPAH — TEKYUYECTh, CTOCOOHOCTH K
CaMO3aMBIKaHHUIO, MIOMYIIPOHUL[AEMOCT.

Hyxnennosbie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneotuasl. [Tpunuun kommiementapuoctu. Ilpaswino Yapradgda. Ctpykrypa
JIHK — nBoiinas cnupane. Mectonaxoxknenue u ouonornueckue Gpynkumm JTHK.
Bunel PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBs3d B MoJekyne ATO.
buonornueckne pynknun ATO. BoccTaHOBIICHHBIE TEPEHOCYHKH, X (PYHKIHN B
KIneTke. /[pyeue myxineozuompugpochamer (HTP). Cexenupoanue JIHK.
Memoowr eeromuxu, mpanckpunmomMuKy, NPOmMeoMuKu.

CrpykTypHas Ouosiorusi: OMOXUMUYECKUE U OMO(PU3NYECKUE UCCIICTOBAHUS
coCTaBa M MPOCTPAHCTBEHHOH CTPYKTYpbl OHOMOJIEKYN. Mooeruposanue
CMPYKMypui U QYyHKYUti OUOMOAEKYI U UX KOMNIeKco8. Komnvlomepulii OusaiiH u
opeanuyeckuil cunmes GUOMOIEKY]l U UX HENPUPOOHBIX AHALOCOG.

JleMmoHCTpanun

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

Jnarpammel:  «PacnpenencHue XUMUYECKHUX DJIEMEHTOB B HEKHBOM
npupoIey, «PacnpenesieHne XUMHYECKUX SJIEMEHTOB B YKUBOU MPUPOACY.

Tabmuupr m cxemsbl:. «llepuognueckas TadMMIA XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJEKYJIBI BOJBIY, «BemecTtsa B COCTaBe OpPraHu3moBy, «CTpoeHHue
MOJIEKYJIBI  Oenka», «CTPYKTypbl O€IKOBOH MONEKYJbDY, «CTPOCHHE MOIEKYJI
yraeBoaoB», «CTpPOEHUE MOJNEKYN JMOUAOBY, «HyKIEHHOBBIE KHCIIOTBIY,
«Ctpoenne MonekyJisl ATOy.

O0opy10BaHUE: XUMUYECKAS TOCYAa U 000Dy I0OBAHKUE.

JlaboparopHasi pabora «O0OHapykeHUE OCIKOB ¢ MOMOIIBIO KAUECTBEHHBIX
peaKuminy.

JlaGopaTropuass  padora  «lMcciemoBaHWE — HYKIICMHOBBIX — KHCIIOT,
BBIJICTIEHHBIX M3 KJIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKIHMHU KJIETKH

Tunel KIETOK: DYKapUOTHUYECKass W NOpokapuotuyeckas. CTpyKTypHO-
(PYHKIMOHAITBHBIE O0OPA30BAHUS KIIETKH.



CtpoeHKe NpOKapuOTHYECKOM KieTku. KneTtouHas cTeHka OakTepuil 1 apxeil.
Oco0eHHOCTH CTPOEHUsI TEeTepOTPOPHON W aABTOTPOPHONH MPOKAPUOTHUECKUAX
KJIETOK. MeCTO M POJib MPOKAPHUOT B OMOLICHO3AX.

Crpoenue " (YHKIIMOHUPOBAHHE 3YKapUOTHYECKOHN KJIETKH.
[Inasmatnyeckas wMeMOpana (Tuazmanemma). CTpykTypa IJIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB YEPE3 IIA3MATHUYECKY0 MEMOpaHy: MacCHBHBIN
(mupdy3us, obneruénnas aud(ys3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIN
akTuBHBIM TpaHcmopt). [lomynmponunaemocte MemOpanbl. PaGora HaTpwii-
KaJIMEBOr0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harouuTo3. Dx300uTo3. Kiertounas
cTeHka. CTPYKTypa U PyHKIHMH KIIETOYHOW CTEHKH PACTEHUH, TpHOOB.

[uromnazma. [uto3zomb. [lutockener. [BrmkeHre UTOMIIA3Mbl. OpraHouibl
KIeTKH. OmHOMEMOpAaHHBIE OPraHOWMIbl KJIETKW: JHAOIUIA3MATHYECKAs CETh
(OIIC), anmapar ['onpmku, JTU30COMBI, UX CTPOCHHME M (YHKIMH. B3auMOCBs3b
OJTHOMEMOPAHHBIX OPraHOMAOB KIETKM. CTPOEHUE TPaHYJIPHOTO PETUKYIYMA.
Mexanusm nanpasnenus oeinxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUHBIX ~ MeMmOpaH. [nmankwii  (arpaHynsipHblii) — SHIOMIA3MATHYECKUH
petukynaym. CekpetopHas pyHkius annapara ['onbmku. Mooupurayus benxos 8
annapame [onvoocu. Copmuposka benxos 6 annapame 1 onvodxcu. TpaHCIOPT
BEILIECTB B KIIETKE. BakyoJin pacTUTENBHBIX KIETOK. KiteTounslid cok. Typrop.

[TolyaBTOHOMHBIE ~ OpPraHoOMJbl  KJICTKHM.  MUTOXOHJPHH,  [JACTHBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbuoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). CtpoeHue W (QyHKIMM MHUTOXOHAPWH W mactui. [lepBudyHEbIe,
BTOPUYHBIE WM CIIOKHBIE  IIACTHIABI  (POTOCMHTE3UPYIOIIMX  3YKAPHOT.
XJIOpOMJIACThI, XPOMOIUIACTHI, JICHKOMIACTHI BBICIIUX PACTCHUM.

HememOpannbie opraHonael kneTkn CTpoeHue W (PyHKIUM HEMEMOpPaHHBIX
OpPraHouJI0B KIIETKH. Pubocomsi. [Ipomesicymounvie Guramenmot.
MuxkpodunamenTel.  Axmunogvie  muxpoguiamenmel.  MBIIICYHBIE — KIICTKH.
Axmunosguvie komnonenmsi Hemwviutednvix xiemox. MukpotpyOouku. Knetounsrii
neHTp. CTpoeHHME W JIBWKEHHE JKTYTMKOB M PECHUYEK. MHKpOTpyOOUKH
nuTorasmel.  LleHTpuons. benxu, accoyuuposamnnvie ¢ muxpoguiamenmamu u
muxpompybouxamu. Momopnuie benxu.

Snpo. Obosoyka sapa, XpOMaTHH, KApUOIIa3Ma, SAPBIIIKH, UX CTPOECHUE U
¢yHkumMu. SnepHeiii OenkoBblid Marpukc. [IpoCTPaHCTBEHHOE PaCMOIOKEHHUE
XpoMOCcOM B MHTep(Da3sHOM sape. yxpomamun u eemepoxpovamun. belku
XpOMaTHHA — THUCTOHBL /J[unamuka soepnoii o0bonouku 6 mumose. AHoepnviil
Mpancnopm.

Kinerounsie BkatoueHHs. CpaBHUTENbHAS XAPAKTEPUCTHKA KIETOK 3YKAPUOT
(pacTUTENBHOM, JKUBOTHOM, TPHOHOIA).

JleMoHCTpanun



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

Tabmuupl 1 cxeMmbl: «CTPOEHUE JYKAPUOTHYECKOH KIETKW», «CTpOcHHE
JKUBOTHOM  KJEeTKM», «CTpOEHME  PACTUTENIbHOM  KIETKW», «CTpOeHHE
MUTOXOHJIPUI, «S1poy», « CTPOCHUE MPOKAPUOTUIECCKON KIIETKI.

OOopyaoBaHKE. CBETOBOM MHKPOCKOIN, MHUKPONPENAparbl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENAparsl OAKTEPUATBHBIX KIIETOK.

Jlabopatopnast pabora «M3ydeHHME CTPOCHHS KIETOK  Pa3JIMYHBIX
OpPTraHU3MOBY.

IIpakTnyeckas padora «3yueHue CBOWCTB KIIETOUHOH MEMOPAHBIY.

JlaGoparopnasi paGora «McciaenoBaHue mnasMonmsa W JCIUIA3MOJIA3A B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass  pabora  «/3ydyeHue  IBWOKEHUS  LMTOIUIA3MBI B
PACTUTENBHBIX KIIETKAX).

Tema 6. OOMeH BelIECTB M NPEeBPALLCHUE JHEPIUH B KJIETKe

ACCUMWIISILIASL ¥ TUCCUMUWIISILIASL — IBE€ CTOPOHBI MeTabonmu3Ma. Tunbel oOMeHa
BEUICCTB. ABTOTPO(HBIA M TreTepoTpOoQHBIA. YdacThe KHCIOpPOAa B OOMEHHBIX
npoueccax. OHEpPreTudyeckoe oOecnedeHue KIETKH: mnpeBpauicHue ATO B
OOMEHHBIX Tmpoueccax. OEPMEHTATUBHBIM XapakTep Ppeakuuid KIECTOYHOTO
meTabonu3ma. DEPMEHTHI, MX CTPOCHHE, CBOMCTBA M MEXaHWU3M JICHCTBUSL.
Kodepmentsl. Otnnuns (GEPMEHTOB OT HEOPraHWYECKHX KaTamm3aropoB. benku-
AKTUBATOPbl M OCIKU-WHTHOWUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
PEAKIMIA OT pa3MYHbIX (PAKTOPOB.

[lepBUYHBII CHMHTE3 OpPraHMYECKHUX BEHIECTB B KIETKE. DOTOCHHTE3.
Anorxcueennviti u okcucenmwlil pomocunmes 'y oaxmepuii. (Ceemocobupaiowue
nueMenmel U NUCMEeHmbl PeakyuoHHo20 yenmpd. Ponb XJI0pOMIacToB B MPOLECCe
(dotocunTeza. CBeToBas U TeMHOBas gasbl. Qomoowixanue, Cs, C,. u CAM-munv
¢pomocunmesa. IIpoaykTuBHOCTh (poTOCHMHTE3a. BrusHue pa3nuuHbiX (axkTopoB
Ha CKOPOCTh (POTOCUHTE3A. 3HAUCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpazue OpPraHu3MOB-XEMOCHHTETUKOB!
HUTpU(PUUUpPYOIKE OaKTEpUH, KENE300aKTEPUH, CEPOOAKTEPHH, BOJOPOAHBIE
OakTepuu. 3HAYCHUE XEMOCUHTESA.

AHa»poOHBIE OpraHu3Mbl. Buabl OposkeHusi. [IpomykTel OpoKeHHS W WX
UCMOJb30BAHUE YEJIOBEKOM. AHA3pOOHbIE MHKPOOPraHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTHUH U BO3OYAUTENH OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. Jrarnbl DHEPreTUYECKOro oOMeHa.
[ToaroToBuTENBHBIN 3TaN. [ TUKONIN3 — OECKUCIOPOTHOE PACHIETIICHUE TITHOKO3BI.

buonorndeckoe okuciaeHUE, WK KIETOYHOE JbIXaHue. POk MUTOXOHIPHIA B
npoueccax OMOIOrM4ecKoro okucieHus. Luknnueckne peakuuu. OKHCIUTEBHOE
docopunupoBanue. uepeus membpannozo 2cpaouenma npomonos. (Cunmes



AT®D: paboma npomonnoii AT®-cunmaszer. IlpemmyinecTBa a3poOHOrO MyTH
0OMEHa BEIIECTB nepes aHa3pOOHBIM. DP(HEKTUBHOCTH SHEPrETHUECKOT0 OOMEHA.

JleMmoHCTpanun

[Toprpersr: [k, Ilpuctim, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

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

OOopyaoBaHue: CBETOBOH MUKPOCKOI, 0OOPYJOBaHHE AJsl MPUTOTOBICHUS
NOCTOSTHHBIX M BPEMEHHBIX MUKPOIPENAPATOB.

JlaGopaTropnass paGora «V3yueHue  KaTaIUTUUYECKOW  AKTHBHOCTH
(hepMEHTOB (Ha MPUMEPE aMUJIa3bl UJTU KaTajaasbl)y.

Jlaboparopnass paGora «U3ydeHue (HEPMEHTATUBHOIO PACIICTIIICHUS
NEPOKCHIA BOJOPOIA B PACTUTENBHBIX W YKUBOTHBIX KIIETKAX).

Jlaboparopnass paGora «CpaBHeHHME TpoueccoB  (OTOCHHTE3a U
XEMOCHHTE3A.

JladoparopHnasi padora «CpaBHEHHE MPOIIECCOB OPOYKCHUS U IBIXAHUSD.

Tema 7. Hacineacrsennass uHgopmanus u peajusanus eé B KIieTke

Peakuyn marpuyHoro cuHte3a. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX
MaTPUYHOTO CUHTE3a. Peann3anus HacneAcTBEHHON MHpopMmanuu. ['eHeTnueckuit
KOI, ero cpoiicrBa. TpaHckpunuus — marpuuHbelii cuHTe3 PHK. IlpuHOmns
TPAHCKPHUIILMHU. KOMIUIEMEHTAPHOCTh, AHTHUNAPALIENBHOCTh, ACUMMETPHUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoii kiemrke. Hexooupyrowue PHK.

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

Cogpemennvie npeocmasienus o cmpoenuu 2eHog. Opranusanusi TCHOMa Yy
OPOKAPUOT M 3YKAPHOT. Perynsius akTMBHOCTH T€HOB y MPOKApHOT. [ mmotesa
onepoHa (. XKako6, XK. MaHo). Morexyuaprvie mexanusmvi SKCHPecCcuu 2eHo8 y
aykapuom. Poiv xpomamuna 6 pesyiayuu pabomul 2enos. Perynsuus 0OMEHHbBIX
IPOLECCOB B KiIeTKe. KIeTOUuHbIiH romeocTtas.

Bupycsl — HekseTouHbIE (POPMBI JKU3HHA M OOJUTaTHBIE Mapa3uThl. CTPOEHHE
IOPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusnennviti yuxi
JIHK-cooepoicawyux  eupycos, PHK-cooepocawux eupycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasd, uHmeepasd.

Bupychbie 3a0oneBanns 4enoBeka, sKkuBOTHbIX, pactenuii. CITU/], COVID-
19, courabHbIE U METUIIMHCKUE TPOOJIEMBI.

buoungopmamura: unmeepayus u anaiuz oonvuiux maccusos («bigdatay)
CMPYKMYPHBLX OUOSI02UYeCKUX OantbX. Hanomexunoioeuu 6 buosocuu u meouyune.
IIpoepammupyemvie pynxyuu deaxos. Cnocobwvi 00OCMABKU JIEKAPCMS.



JleMmoHCTpanun

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

Tabmuubl U cxembl: «buocuHTe3 Oenka», «I eHeTuueckuii Koy, « BUpyChD»,
«bakrepuoparmy.

IpakTu4yeckas padora «Co3naHue MOJEIM BUPYCAy.

Tema 8. JKu3HeHHbII LUK/ KJIETKH

Knerounslii 1wk, ero mnepuonabl W perymsums. HMuTepdaza u MUTO3.
Oco0eHHOCTH TPOLECCOB, MPOTEKarommMx B HMHTEpdasze. [loaroroBka KIETKH K
aeneHuto.  [IpecMHTETHYEeCKUit  (MOCTMUTOTUYECKH),  CUHTETHYECKUA U
NOCTCUHTETHYECKHIA (TPEMUTOTHYECKUH ) TEPUOIBI HHTEP(A3BI.

Marpuunbsii cuare3 JIHK — perumkanus. [lpuaounsr perummkanun JAHK:
KOMIUIEMEHTAPHOCTDb,  MOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIEIBHOCTE.
Mexanusm pennmkanmu JTHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TEJIOMEPa3a. XPOMOCOMHBI HAa0Op KIETKM — KapuoTun. JIMIUIOMAHBIA W
rariouaHbliA  HAOOPBl  XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.  [loJIOBBIE
XPOMOCOMBI.

Jlenenue knetkn — MuTo3. CTaiud MUTO3a W TPOUCXOJAIIME B HUX

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

Perymsuus MUTOTHYECKOrO LMKIIA KIETKU. [Iporpammupyemas kieroudHas
rHOEIb — anomnTo3.

Krnerounoe smpo, XpomMocombl, (YHKOMOHAJIbHAs TE€HOMHKA. Mexanusmul
nponugepayuu, ouggepenyuposru, cmapenusi u eubenu xiemox. «l{ugposas
K1emra» — OuouHpopmamuyeckue Mooeau PYHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpanun

Tabmuubl ¥ cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CTpocHUE
XpoMmocomy, «Permukanusa JJTHK.

OOopyaoBaHKE: CBETOBOM MUKPOCKOII, MUKponpenaparhl: « MUTO3 B KJIETKaX
KOPEIIKA JIYKaY.

JlaGopaTropnass  pabora  «M3ydyeHme  XpoMOCOM  HA  TOTOBBIX
MUKpOIpenaparax.

JlaboparopHasi padora «HabmroaeHE MUTO3a B KJIETKAX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTPENApaTax)y.

Tema 9. CTpoeHue u QyHKIMH OPraHu3MoOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKIJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMST W JKA3HEACATENBHOCTH  OJHOKIIETOYHBIX
OpraHm3MoB. bakTepuu, apxew, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIE
BOAOPOCIIU, APYTHE MPOTUCTHL. KOJOHUAIIBHBIE OPraHU3MBI.



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

Tkanm pacreHuid. THmbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTelibHAs,
NOKPOBHAsA, MPOBOJALIAS, OCHOBHAsA, MexaHWueckas. OCOOEHHOCTH CTPOCHHS,
(YHKLMIA 1 PACTIONOKEHHSI TKAHEH B OpraHax PacTEHUH.

TKaH! >KMUBOTHBIX M 4e€IOBEKA. THIBI >KUBOTHBIX TKAHEN: SMUTEIUATIbHAS,
COCIMHUTENbHAS, MbIlICUHas, HEpBHAs. OCOOEHHOCTM CTPOCHUs, (PYHKIMNA U
PacIoJIOXKEHHS TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertatuBHbIE M T€HEPATHBHBIE OpraHbl pacteHuii. OpraHbel H
CUCTEMBI OPraHOB )XMBOTHBIX U YeI0BeKa. DYHKIUU OPraHOB U CUCTEM OPraHoOB.

Omopa Tena opranm3moB. Kapkac pacrenumii. CKeJNEeTbl OJHOKICTOYHBIX W
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>kHbli M BHYTpeHHMIA ckener. CTpOeHHE M
THIIBI COCIMHEHU S KOCTEN.

JIBWJKEHHE  OpraHu3MoB.  [IBIDKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KITYTUKOBOE, PECHUYHOEC. J[BM)KEHHWE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBI M HACTHH. JIBWOKEHHE MHOIOKJIECTOYHBIX J>KMBOTHBIX W YEJIOBEKA!
MbleyHas cucrema. Peduieke. CkeneTHble MBIIILBI M UX padoTa.

Iluranne opranu3moB. lloryiomeHne BOJBI, VIVIEKACIONO rasa H
MHHEPAIBHBIX BEIIECTB pacTeHUsMH. [luTaHue >KUBOTHBIX. BHYTPHUIOIOCTHOE U
BHYTPHUKJIETOYHOE THINEBAPECHUE. [IMTaHME TO3BOHOYHBIX >KMBOTHBIX. OTHENBI
[ULIEBAPUATENIBHOIO TpakTa. [lumeBaputenbHble OKene3bl. llnimeBapuTenpHas
CUCTEMA YETIOBEKA.

Jlbixanue opraHu3MoB. JIpixanue pacTeHuid. /{pixanue skuBOTHBIX. Juddy3us
razoB 4epe3 MOBEPXHOCTh KIIETKH. KoykHOe apixaHue. JlpIxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOCHUS JIETKMX TMO3BOHOYHBIX YKUBOTHBIX.
JlpIxarelibHas cHUcTeMa dYenoBeKa. MeXaHW3M BEHTUIALMM JETKUX Y NOTHL U
MJICKOTTMTAOMMX. Perynsmus apixanus. JprxarenbHble 00bEMBIL

TpaHcnopTr BELIECTB Y OpPraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHU.
TpaHcnopr BeIECTB Yy OKUBOTHBIX. KpOBEHOCHas cucTteMa W €€ Oprassl.
KpoBeHOoCHass cuctemMa TMO3BOHOYHBIX JKMBOTHbIX M uenoseka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpamieHus. OBOJIOLMOHHBIE
YCIIO’)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ perysuusl.

Beigenenne y opraHu3moB. BeigeneHue y pacteHuil. BwigeneHue y
JKUBOTHBIX. CoOKparurenbHble Bakyonu. Oprawsl BelacieHus. DOuiibTpanus,
ceKpelrsi 1 00paTHOE BCACHIBAHME KaK MEXAHHM3MbI PaOOTHl OPraHOB BBIACTICHUSI.
CBs13b TIOJIOCTH TENA ¢ KPOBEHOCHOM M BBIIETUTENBHONW cCUCTEMaMu. Beiaenenue y



NO3BOHOYHBIX >KMBOTHBIX M 4esioBeka. [louku. CTpoeHue v QPyHKIMOHUPOBAHUE
He(poHa. OOpa30BaHUE MOYM Y YETIOBEKA.

3ammTa y OPraHu3MOB. 3alliTa y OJHOKIIETOYHBIX OpPraHu3mMoB. CIOpPHI
OakTepuii W TUCTBl MPOCTCHIIMX. 3allMTa Y MHOTOKJIETOYHBIX PACTECHUM.
Kyrukyna. Cpeacrsa nacCUBHOR M XUMHYECKON 3aIMTHI. DUTOHLIUAIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKPOBBI M WX NPOM3BOJHBIE.
3ammra opraHu3ma oT OosesHel. IMMyHHas cuctema denoBeka. KieToudHblit u
TYMOpPaJIbHBIA MMMYHUTET. BpOXKAEHHBIA W TPUOOPETEHHBIN crieuupuyecKuii
UMMYHUTET. Teopusi KIOHANBHO-CENEKTUBHOrO ummyHnutera (I1. Opnux, ©. M.
Bepuer, C. Tonerasa). BocmamuTennbHble OTBETHI OPraHU3MOB. POJIb BPOKAEHHOTO
UMMYHHTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BAHUI.

Paznpaxxumocts W perynsauus  y  OpraHu3moB.  PasnpaxuMocts  y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apakuMocTh W peryisdnus vy
pacTeHuii. POCTOBBIE BEILIECTBA U UX 3HAYCHHUE.

HepBrast cucrema u pedaexkrtopHas peryiasiuust y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOJIIOUMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y SKMBOTHBIX. OTAENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pednekc u
pedekTopHas 1yra. be3yCcloBHBIE U YCIOBHBIE PEDIEKCHI.

I'ymopanbHas peryiasuus M SHAOKPHHHAs CUCTEMA >KUBOTHBIX U YETIOBEKA.
JKene3pl DHIOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3aumMocBsi3b HEPBHOM W SHIOOKPUHHON cucteMm. [mnoramamo-runodusapHas
cucrema.

JleMmoHCTpanun

[Toprpet: K. I1. I1aBos.

Tabmuupel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIC
Bogopocimy, «bakrepumy, «lIpocreiimmey, «Opranbsl LBETKOBBIX PACTEHUNY,
«CucTeMbl  OpPraHoB  TO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEE CTPOCHHE
HaceKoMbIX», «TkaHu pacteHui», «KopHeBble cuctembl», «CTpoeHuEe cTedmsy,
«CTpOEHHE JHMCTOBOM IUIACTHHKWY, «TKaHW >KMBOTHBIXY», «CKEIET YEIOBEKAY,
«ITmmesapurensHas  cucrema», «KpoBeHOCHass cucremMa», «JlpIxarenbHas
CUCTEMAY, «HepBHas  cucremay, «Koxay, «MpIIIeyHasE ~ CHUCTEMAY,
«BplaenurenpHas CHACTEMA», «OHIOKPUHHAA CHCTEMA», «CTPOEHUE MBILILBDY,
«HUmmynurery,  «KumeuHonosmocTHeley, «CxemMa  NUTaHUsS  PACTEHUIY,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHME THIAPBDY,
«CTpoeHue 1uaHapum», «BHYTpEHHEE CTPOCHME MOKIEBOro 4epmsy, «HepBHas
cucrema  peid», «HepBHas cucrema Jarymkm», «HepBHas — cucrema
npecMblkarommxes»,  «HepBHags  cucrema  nTuny, «HepBHag — cuctema
MJICKOTTMTAINX)», «HepBHAs cucTeMa yenoBekay, «Pedrekcy.



OOopyaoBaHKE: CBETOBOW MHMKPOCKOI, MHKPONpPENnapaTsl OJHOKIETOYHBIX
OpPraHM3MOB, MHKPONpPENapaTbl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIAA
HACEKOMBIX, WTTIOKOXKUX, YKUBBIC JK3EMIUISIPbl KOMHATHBIX PACTEHHi, repbapuu
pPacTeHWH pa3HbIX OTACIOB, BJIAKHBIC TMPENaparbl >KUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUICKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJOBEKA,
000pyIOBAaHUE IJIs1 ACMOHCTPALMU TOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTCHUM,
PaCIIEIUICHUs KpaxMalia U OEJIKOB MO IEHCTBUEM (PEPMEHTOB, 000OPYI0OBAHUE IS
JEMOHCTPALMN OMBITOB MO M3MEPCHUIO KU3HEHHON EMKOCTH JIErKMX, MEXaHU3Ma
JBIXATEIbHBIX ABH>KCHUH, MOJENIN TOJOBHOTO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHuasi padora «3yucHHE TKAHCH PACTCHHI .

JlabopatopHast padora «3y4eHue TKaHEN KUBOTHBIX).

JlaGopaTopHnasi padora «3ydeHne OpraHoB IIBETKOBOI'O PACTCHHSY.

Tema 10. Pa3mHoKeHHe U pa3BUTHE OPraHU3MOB

DopMBI PA3MHOXKEHHS OPraHu3MOB. Oecrosioe (BKIIOYAsh BErETAaTUBHOE) U
nojoBoe. Buapl  0ecrnonioro  pasMHOXKECHHS:  MMOYKOBAHHWE,  CHOPYJISALMS,
(parmeHTaLMs, KITOHUPOBAHHUE.

[Tonosoe pasmHokeHue. [lonoBbie KIETKW, Wiau rametel. Meio3. Craaun
Mmeitos3a. [loBeneHne xpoMocoMm B Meito3e. KpoccuHroBep. buonornyeckuit CMbICI
M€03a W TOJOBOro mporecca. Melo3 U €ro MecTto B SKU3HECHHOM [UKIIC
OPraHHU3MOB.

[IpenzapoapiieBoe pasButue. ['aMmeToreHes y sKuBOTHBIX. [10JI0BBIC JKEIE3bI.
OOpazoBaHUE U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHe3 u oorenes. CTpoeHUE
MOJIOBBIX KJIETOK.

OmnonoTBopeHne W SMOPHUOHAIBHOE PA3BUTHE JKUBOTHBIX. CHocoOBI
OIJIOJOTBOPEHMS. HAPYKHOE, BHYTpeHHeeE. [[apTeHoreHes.

NHauBuayanbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOrUs — HAyKa
O Pa3BUTHH OPraHU3MOB. Mopghoeenes — oona uz enashvix npobiem s5mOpUoIocUU.
Konyenyusa mopghoeernos u  mooenu mopgocenesa. Craaguu >MOpPHOreHE3a
JKMUBOTHBIX (Ha mpuMmepe Jiarymku). JpoOGnenme. Tumbl  gpoOneHus.
Jlemepymunuposannoe u HeOepmuHuposarHoe OpobOnenue. buacmyna, munvl
onacmyn. OCOOEHHOCTH APOOJCHUS MJICKONUTAKOUX. 3apOJbIIIEBbIE JIMCTKH
(racTpyJisinms ). 3aKJIaJKa OPraHOB M TKAHEH M3 3apOABILICBBIX TUCTKOB. B3anMHoe
BIMSHUE YAaCTC pa3BHBAIOIICTOCS 3apojbliia (3MOPHOHANBHAS WHIYKLIMS).
3akianka TUTaHa CTPOCHHMS YKMBOTHOIO KAk  PE3yJbTaT HMEPaApPXUUYECCKHUX
B3aMMOJCHCTBHI TeHOB. BiusHue Ha SMOPHOHAIBHOE PA3BUTHE Pa3IMUHBIX
(haKTOPOB OKPYKAIOUICH CPEIbI.

Poct u pazButue kuUBOTHBIX. llocTamOpuoHaneHblil nepuod. [Ipsmoe wu
HenpsaMoe pasButHe. Pasputne ¢ MeramMopdo3oM y OECMO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOIOrMYECKOE 3HAYECHHE MPSAMOTO M HEMPSAMOTro



pPa3BUTHs, UX PACIPOCTPAHEHUE B MPUPOJE. THIBI POCTA >KUBOTHBIX. DaKTOPHI
PEryJISLUU POCTA KUBOTHBIX W YeJIOBEeKA. CTaJiuy MOCTIMOPHOHAIBHOTO PA3BUTHS
y JKUBOTHBIX U 4€0BeKa. [leprnoabl OHTOreHe3a yennoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE TPOLIECCHI.

PazmHoskeHue u passutue pacreHuid. ['ametogur u cnopodut. Meiio3 B
JKU3HEHHOM  IIMKJIE pacTeHuil. (OOpa3oBaHue CHoop B Mpolecce Meho3a.
I'amerorene3 y pacreHuid. OIUIOAOTBOPEHUE M PA3BUTHE  PACTUTENBHBIX
OpraHmu3MoB. JIBOMHOE OMIOJOTBOPEHHUE Y LBETKOBBIX pacTeHuid. OOpa3oBaHuE U
Pa3BUTHE CEMEHH.

MexaHu3MBl PETYJISILUN OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMmoHCTpanun

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

Tabmuubl 1 cxembl: «BereratuBHOe pasMHOKEHHEY, «Tumbl Oecmojoro
pPa3sMHOXKEHUS», «Pa3MHOXKEHME XJITAMUAOMOHAIBDY, «Pa3MHOXKEHUE 3BITICHBDY,
«PasmHOkeHUE THAPBIY, «Meito3y, «Xpomocombny, «['amerorenesy, «CTpoeHue
SWLEKIETKM U CIepMaro3onaay, «OCHOBHBIE CTaAuM OHTOTeHE3ay», «lIpsamoe u
HENMpsAMOe  pa3BuTHEY, «Pa3BUTHE MAaNCKOro XKyka», «Pa3Butue capaHumy,
«PazButne narymkm», «J{BOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTCHUIY,
«CTpOoeHHE CeMSIH OAHOJOJIBHBIX W JIBYAOJBHBIX PACTEHUN), « JKU3HEHHBIA LIAKI
MOPCKON  KamyCThbDy, «/KU3HEHHBIA UMK MXa», <OKU3HEHHBIA LUK
NaroOPOTHUKAY, « KM3HEHHBIN LIUKIT COCHBIY.

OOopyaoBaHKE: CBETOBOM MHMKPOCKOI, MHMKPOIMpPENApaThl SHLIEKIECTOK |
CIEPMATO30UI0B, MOJEND «LIMKI pa3BUTUS JATYIIKIAY.

JlaGopaTopnasi padora «3ydyeHHE CTPOEHHUSI MOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparaxy.

IIpakTu4yeckass paGora «BBISBICHHE NPU3HAKOB CXOJCTBA 3apOAbILICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlaboparopnass padora «CTpoeHHME OpPraHoB Pa3MHOMKEHUS BBICIIHAX
pacTeHUn».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH H H3MCHYHUBOCTH
OPraHHu3MoOB

Hctopust CTaHOBIECHHST W Pa3BUTHS TECHETUKM Kak Hayku. Paboter I
Mengpens, I'. ne ®@puza, T. Moprana. Poine 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTHU
reHetriku. Padotel H. K. Konbiosa, H. M. Baeunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
QUICTBHBIE TEHBI, AIBTCPHATUBHBIC NPU3HAKW, JOMUHAHTHBIA W PELIECCUBHBIN
NPHU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUS, THOPHIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TCHETUKW.  THOPUIOJIIOTMYECKWN,  LATOJIOTHYECKUH,
MOJIEKYJIAPHO-TEHETHYECKH.

JleMmoHCTpanun

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

TaGnuupl 1 cxeMbl: « MeTObI TEHETUKNY, « CXEMBI CKPEIUBAHUS.

Jlaboparopnass padora «Jlpozoduna Kak OOBEKT TIECHETUUYECKHUX
HCCIIEIOBAHUIY .

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

Mounorubpuanoe ckpeumBanue. [lepBbiii 3akoH MeHaens — 3aKoH
eAMHOO00pa3usl THOPUIOB NMEPBOro NokojeHus. [IpaBuno nomuarpoBanus. Bropoii
3aKkOH MeHnenss — 3aKOH PAacCIIEIUICHUs] NMPU3HAKOB. [IMTOIOrMYecKre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS. [ MIOTE3a YACTOTHI TAMET.

AHamM3upyroLee CKpemuBanue. [IpOMEKyTOUHBIN XapakTep HACIECIOBAHUS.
Pacuiennenne npu3HakoB NPy HENOJHOM JOMUHUPOBAHUH.

JlurnbpuHoe ckpenmBanue. Tpetnii 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HACJICIOBAHKUsT ~ MPU3HAKOB.  LlMTONMOrMYeckue  OCHOBBI  JUTHOPHIHOTO
CKPELIVBAHUSI.

Cuerniennoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuenneHHoe
HACJIEAOBAHUE TE€HOB, HAPYLICHUE CLEIUICHUS MEXKAY TIeHaMH. XPOMOCOMHAas
TEOPHsI HACIEACTBEHHOCTH.

['enernka nosia. XpOMOCOMHBIA MEXAHU3M ONPENETICHUS 110J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBL. ['OMOraMeTHbBI M Te€TEpOraMeTHBIA MO ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpOMOCOM. HacnenoBanue npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

['enoTHn Kak uenoctHas cucrema. [ medoTponus — MHOKECTBEHHOE EHCTBHE
reHa. MHOXXECTBEHHBIM —ajuienu3M. B3auMMOIEHCTBAE HEAUICNIBHBIX TE€HOB.
Kommementaprocts. Onmcras. [lonumepus.

['eHETMYECKMI KOHTPOJb PA3BUTUS PACTCHWM, >KMBOTHBIX M YEIIOBEKA, a
TaKKe (PU3MOJIOTHYECKUX TMPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIMIA.
['eHeTHUYECKNE MEXAHU3MBI CHMOMOTEHE3A, MEXAHU3MBI B3AUMOACHCTBHS «XO3SIMH
— Mapas3uTy U «XO35IMH — MHKPOOMOM». ['€HETMYECKME aCNEKThl KOHTPOJIS W
W3MEHEHUS HACJICACTBEHHOW MH(OPMALMU B IOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

IToprpeter: I'. Mennens, T. Mopras.

TaGmuupl n cxembl: «IlepBblif 1 BTOPO#l 3akoHBI Menaens», « TpeTuii 3aKoH
MeHnpensy, «AHaTM3MpyrOUIee CKpelmuBaHue», «HemomHoe ITOMUHUPOBAHUEY,
«CIEMIEHHOE HACNEA0BAHUE MPU3HAKOB y Apo30Quiby, «l'€HeTuka monay,



«Kapmotunn  uvenoeeka», «Kapuotun aposzopwuiby, «KapuoThm NOTHLBD,
«MHOXECTBEHHBIN aJIJICIU3MY, « B3auMOICCTBUE T€HOBY.

OOopynoBaHue: MOJENb s JEMOHCTpAlMM 3aKOHOB  €AMHOOOpasus
ruOpuI0OB TEPBOTO TMOKOJICHWS W PACIICIVICHHWsS TMPU3HAKOB, MOJCTb JJIs
JEMOHCTpALMMA 3aKOHA HE3aBUCHMOIO HACIEAOBAHUS NPU3HAKOB, MOJENbL Ui
JEMOHCTpALMU CLEIJIEHHOIO HACIEI0BAHWA IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKpomnpenapar: «/{pozopunay.

IIpakTnyeckass padora «M3yueHue pe3ysibTaroB  MOHOTMOPHIHOTO
CKPEIIMBAHUSA Y TPO30(DHIBD).

IIpakTnyeckass  padora  «/3yueHume  pe3ynbTaroB  AMTMOPUIHOTO
CKPEIIMBAHUS Y TPO30(HITBD?.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BzaumoneiictBue reHotmna W cpeapl npu  GOpMUPOBaHUM  (PEHOTHMA.
H3meHunBOCTE NPU3HAKOB. KaYeCTBEHHBIE U KOJMYECTBEHHBIE NMPU3HAKU. BuUib
U3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICACTBEHHAS.

MomudukanonHass HM3MEHYMBOCTb. Ponbk  cpeasl B (popMHpOBaHUM
MOAU(PUKALIMOHHOM M3MeHYMBOCTH. Hopma peakumu npusHaka. BapuanmoHHBIN
psaa u BapuaumoHHas kpuas (B. Horanncen). CpoiicTBa MOAM(PHKALMOHHOM
U3MEHYUBOCTH.

['eHOTHIIMYECKAs U3MEHYMBOCTD. CBOMCTBA FTEHOTUINMYECKOW W3MEHUYHABOCTH.
Bubl reHOTHMMYECKO N3MEHUMBOCTH: KOMOMHATUBHAS, MYTALMOHHAS.

KoMmOnHatiBHass W3MEHUMBOCTh. Mei03 W MONOBOH MOpolEecc — OCHOBA
KOMOMHATUBHON U3MEHYMBOCTH. PONTb KOMOWHATUBHON M3MEHUYMBOCTH B CO3/1aHUHU
TEeHETUYECKOT0 Pa3HOO0pa3us B MpEaeiax OAHOIO BUA.

MyTranrOHHas W3MEHYMBOCTh. BHIBl MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W MHAYLUMPOBAHHBIE MYTaUMH. SnepHBIE U
LUTOIUIA3MATHYECKuE MyTauuu. COMaTUYECKUE M TOJOBBIE MyTaluu. [IpruunrHbI
BO3ZHUKHOBEHUs MyTauuii. MyrareHel M KX BIHASHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOIO TMpoLecca. 3aKOH TOMOJIOTMYECKUX PIAOB B
HacyeacTBeHHOW m3mMeHunBocTH (H.WM. BaBunoB). BHesnepHas M3MEHUMBOCTH U
HACIIEACTBEHHOCTD.

Onueenemuxa U dNUSEHOMUKA, POb  SNUSCHEMUYECKUX (DAKMOPO8 8
HACIEO0BANUY U USMEHYUBOCU (heHOMUNUYECKUX NPUSHAKOG ) OP2AHUSMOB.

JleMoHCTpanun

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

Tabmuubl w  cxembl:  «Buasl u3mMeHuMBOoCTH», «MoaudukanmoHHas
U3MEHYUBOCTHY, «KomOunaruBHas U3MEHYUBOCTDY, «Meno3y,
«OmnoaoTBopeHney, «I'eHeTnueckue 3a00neBaHus YeI0BeKay, « Buabl mytanuiiy.



OOopyaoBaHue: XKUBbIE W TepOAPHBIE DK3EMIUTAPbl KOMHATHBIX PACTCHHIA,
pucyHKH ((poTorpaduu) >kMBOTHBIX C PA3JIMYHBIMKU BHIAMU U3MEHUYMBOCTH.

JlaGopaTopHas paGora «HccnenoBanue 3aKOHOMEPHOCTEM
MOJA(PUKALIMOHHOW W3MEHYMBOCTH. [loCTpoeHHME BapHMAMOHHOTO psjAa |
BapUALIMOHHONW KPHABOW.

IIpakTnyeckass paGora «Myrtauum y  apo3odunsl  (Ha  TOTOBBIX
MUKPONpPENapaTax ).

Tema 14. I'eHeTnka yes10BEeKa

Kapuorun uenoeeka. MexayHapoaHas IporpaMMa HMCCIEIOBaHUS T€HOMA
YyeloBeKa.  MeEToabl  M3YYEHMsl TEHETHKM — YEJIOBEKA.  IEHEAIOTMYECKHU,
ONMM3HEIOBbIH, [IUTONCHETHYECCKHH, MOMYJIAIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHA. CoBpeMeHHOE OTPEICIICHHUE TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, NT€HOTUIIMPOBAHKUE, B TOM YHCIIE € MOMOIIBIO
[TL[P-ananu3a. HacneacTBeHHbIE 3a001€BAHUS YETOBEKA. [ €HHbIE H XPOMOCOMHBIE
Oone3Hu uesnoBeKa. bBOJe3HM ¢ HACIEACTBEHHOW MPEAPaclONIOKEHHOCTHIO.
3HAQUYECHUE MEAMLMHCKON T€HETUKU B MPEIOTBPALICHUM U JICUEHUH TEHETUYECKHUX
3a00JicBaHMi 4eoBeKa. MEAMKO-TEHETHUECKOE KOHCYJIbTUPOBAaHUE. CTBOJIOBBIC
KIIETKH. [IOHATHE «TEHETHYECKOTO I'Py3a». DTUYECKME ACTIEKTHI UCCIECIOBAHUAN B
001acTh PeIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

['eHeTnueckne (akTopbl TOBBIIIEHHOW UYYBCTBUTEJIBHOCTH YEJIOBEKA K
(U3NYECKOMY M XMMHYECKOMY 3arpsi3HEHUIO OKPY>KAKOIIEH cpeapl. [ eHeTrueckast
MPEAPACTOIOKEHHOCTD YEIOBEKA K IMATOJIOTHSIM.

JleMmoHCTpanun

TaGmuupr 1 cxembl: «Kapuotun uenoBeka», «MeTOabl U3yUEHUsI TEHETUKA
4enoBeKay, «I eHeTnueckne 3a00JICBaHUS YEITOBEKAY.

IpakTnueckas padora «COCTABJICHUE U aHAIU3 POAOCITIOBHONY.

Tema 15. Cesnekuusi Oprann3mMoB

JlIoMecTHKanuss W CEJICKUMs. 3apOKACHHUE CEINEKUMA W JAOMECTHUKALUU.
Yuenne H. WM. BapunmoBa o LleHTpax MNPOMCXOKIEHUS W MHOrooOpasus
KYyJBTYPHBIX pacTeHui. POonb CENEKUMM B CO3AAHUM COPTOB PACTEHUN M MOPOL
KMBOTHBIX. COpT, mnopoaa, IITaMM. 3aKOH TOMOJIOTMYECKHX PsSIAOB B
HACJICJACTBCHHON wm3MeHunBOCcTM H. WM. BaBwioa, e€ro 3HadueHue I
CEJICKIIMOHHOW PadOoTHI.

MeToabpl ceneKUMOHHOW paboThl. MCKycCTBEHHBI OTOOpP: MAacCOBBIH W
WHAMBUAYAJIbHBIA.  OTansl ~ KOMOMHALIMOHHOW  cenekumu.  McnbiTanue
OPOU3BOAUTENCH MO TOTOMCTBY. OTOOpP MO TEHOTHIy C TOMOINBIO OLEHKH
(peHOTHIIa MOTOMCTBA U OTOOP MO FEHOTUITY ¢ MOMOLIb0 aHaym3a JJTHK.

HcKyCCTBEHHBI ~ MyTareHe3 Kak  METOA  CEJIEKUMOHHOM  paloThl.
PanvanvoHHbIA 1 XUMUYECKUI MYyTarcHe3 KaKk MCTOYHUK MYTAlUil Y KYJBTYPHBIX



(¢opM opraHu3MoB. Kcnonb30BaHWE TE€HOMHOIO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHaHTHBIX JJHK 11st mosy4eHrs NCXOHOTO MaTeprasa sl CEJIEKIINN.

[Tonyuenue MOJIATUTOUAOB. BryTpuBHioBas ruOpuaAn3aIys.
brnu3kopoacTBEHHOE  CKpemmMBaHWe, WAM  MHOpuaumHTr.  HepoacTBeHHOE
CKPEIMBAHUE, WM ayTOpUAMHI. ['€Tepo3uc W ero npuuuHbl. Kcnonb3oBaHue
rerepo3uca B cenekunn. OtnanéHHas ruOpuamsaunums. [Ipeomonenue Oecroaus
MEXBUAOBBIX THOPUAOB. JOCTH)KEHUS CENEKIMN PACTEHUI U JKUBOTHBIX. « 3e1éHast
PeBoNIoOYUS».

CoxpaHeHHE M M3YUYECHUE TEHETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUH U
UX JIMKUX PpOAMYEH A CO3JaHMsl  HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SMCTBEHHBIX  KYJBTYp.  /3yuenue, coxpamenue u  ynpasieHue
2eHEMUYECKUMU PeCYPCamMl CeIbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJIsIX YIyduLeHus CYuecmeyiomux u co30anUs HO8bLX NOPOO, JIUHUT U KPOCCO8, 8
moM yucie ¢ NpuMeHeHuem COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHU],
nepeoosrix uoeti U NepCneKmuEHbIX MexHoN02Ul.

JleMmoHCTpanun

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

TaGmupl n cxembl: «LIEHTPBI MPOMCXOKACHUS 1 MHOTOOOpa3Hsl KyJbTYPHBIX
pacTeHuity, «3aKOH rOMOJIOTMYECKHX PSI0B B HACIEACTBEHHOW M3MEHUMBOCTHY,
«Metoapl cenexkummy, «OTnanéHnas rudpuansanusy, « MyTtareHesy.

Jlaboparopnast paGora «3y4eHue COPTOB KYJIBTYPHBIX PACTEHUH U MOPOJ
JOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «3yueHre METOAOB CEJICKIIUA PACTCHHINY .

IIpakTu4yeckas padora «IIpuBuBKa pacTeHuiny.

Jkckypeust «OCHOBHBIE METOABI M JOCTH)KCHHS CEJIEKIMW PACTCHUH U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLIO, TJIEMEHHYEO depmy,
COPTOMCHBITATENBHBIA YYACTOK, B TEIUIMYHOE XO3AHCTBO, B JTAOOPATOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

Tema 16. BHOTEXHOJIOTUSI H CHHTETHYECKAsA OHOJIOTHS

OOBEKTBI, MCMOIB3YEMBIE B OHMOTEXHOJIOTMH, — KIETOYHBIE M TKAHEBBIC
KYJIBTYPBI, MUKPOOPIaHU3MBI, 1704 XapAKTEPUCTHKA. TpaauuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUE, TMONYYEHHE KHUCIIOMOJOYHBIX MPOAYKTOB,
BUHOJACHME. MukpoOuosnornueckuii cuHTE3. OOBEKTB MHKPOOMOJOTHYECKUX
TEXHONOTHHA. [Ipon3BOACTBO O€NKa, AMAHOKUCIIOT U BATAMHUHOB.

Co3naHue TEXHOJOTMA U MHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHHS W
KOHCTPYMPOBAHUSI TEHOMOB C LIEbIO MOJYYEHUSI OPraHU3MOB M UX KOMITOHEHTOB,
COJIEPIKALINX HE BCTPEYAKOIIMECS B TPUPOAC OMOCUHTETHUECKHE MyTH.



Krnerounas mnxeHepus. MeToabpl KyJIbTYpPhl KJIETOK M TKAaHEH PacTEHW W
KUBOTHBIX. KpmobOanku. Comarnueckas ruOpuau3anuss W COMATHYECKHN
sMOpuorene3. Hcnonb3oBaHWe TaljIOWIOB B CENEKUMW PACTeHW. [lonyuenue
MOHOKJIOHAIbHBLX anmumeit. Ficnonv3o6ate MOHOKIOHANbHBIX U NOJUKIOHATILHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYKIMs
SWLEKIIETOK W KJIOHUPOBAHUE >KUBOTHBIX. METON TPaHCIIAHTALMH SACP KIETOK.
Texnonocuu  0300posieHus, KYIbMUSUPOBANHUS. U MUKPOKIOHANbHO2O
PAZMHOICEHUSL CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAss M TE€HHas WH)KCHEpHUs. VICKyCCTBEHHBIH CHUHTE3 TE€HA W
KoHCTpyupoBanue pekomOuHaHTHbIX [IHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTW>KEHMsST W TEPCHEKTHUBBI  XPOMOCOMHOW M T'€HHOH  HMHXKCHEPHH.
OKOJIOrMYECKUE W ITHYECKHAE TPOOJIEMbBI TEHHOW WHKEHEPUH.

MemunuHckue onorexHojoruu. [ToctreHomHas mudporas meaunuHa. [1P-
AMAarHocTrka. MeTaOONOMHBINA aHanW3, TEHOLICHTPUYECKHIA aHalIW3 MpoTeoMa
YeNoBEKa Uil OLEHKHM COCTOSIHUSL €ro 3J0POBbs. HCMONBb30BaHHUE CTBOJIOBBIX
KkneTok. TapretHas Tepanust paka. 3D-OMOMHKEHEpUst Uis  pa3pabOTKh
(yHIAMEHTATBHBIX OCHOB MEIWLMHCKAX TEXHOJIOTHMA, CO3JaHUSl KOMIUIEKCHBIX
TKAHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOTO OMONPHUHTUHTA M cKapoJIaMHTa
JUTS PELICHUS 33714 EPCOHAITM3UPOBAHHON MEIULIHBI.

Co3naHnMe BEKTOPHBIX BAaKLWMH C LEIBbI 00eCneYeHHss KOMOWHWPOBAHHOMN
3ammTel 0T Bo3Oyaurenceii OPBU, ycTaHOBIIEHME MOJICKYJISPHBIX MEXAHW3MOB
¢ynkunonupoBanus PHK-coaepskammx BUPYCOB, BBI3BIBAOIIMX OCOO0 OMACHBIE
3a00JICBaHUS YETIOBEKA U )KUBOTHBIX.

JleMmoHCTpanun

TaGnmuupl 1 cxembl: «FCoOap30BaHUE MUKPOOPraHU3MOB B MPOMBIIIJIEHHOM
NPOU3BOACTBEY, «KileTouHas nHxeHepus», «I eHHas MHKEHEPUSY.

JlaboparopHasi padora «3yueHue 00HEKTOB OMOTEXHOJIOTHIY.

IIpakTnyeckas padora «IlonyuyeHne MOTOYHOKHUCITBIX TPOAYKTOBY.

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

11 KVIACC

Tema 1. 3apoxkaeHne m pa3BUTHE 3BOJIIHOHHBLIX MPEACTABJICHUI B
Oonosioruu

OpomoumonHas Tteopus Y.  JlapeuHa. [IpeanocbulkKM  BO3HUKHOBEHHS
napBuHA3MA. JKW3Hb U Hay4YHas aesaTesibHOCTh Y. JlapBuHa.

JIBM>KyILME CHJIBI SBOJTIOLMA BUAOB 10 Y. /[apBuHY (BBICOKAass MTHTEHCUBHOCTD
Pa3MHOKEHUS  OPraHU3MOB, HACJICJICTBEHHAs W3MEHYMBOCTb, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBII M UCKYCCTBEHHBINH 0TOOD).



O¢opmnenne cuHTeTHUEeCKOH Teopun 3Bomouuu (CTD). Helitpanbhas
Teopust  3BoMOMH. COBpEMEHHas SBOJIIOLMOHHAS  OWOJIOTHS.  3HAYCHHE
3BOJIFOLIMOHHON TEOpUU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA.

JleMOoHCTpanuu

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

Tabmuuper m cxembl: «Cucrema >kuBoii mpupoasl (no K. JluHHEO),
«Jlecthuma xuBBIX cymectB (o Jlamapky)», «MexaHu3sm (OpPMUPOBAHUS
OPUCIIOCOOJICHUI y pacTeHWid M >KMBOTHBIX (Mo Jlamapky)», «Kapra-cxema
mapupyta nyremectsus Y. Jlapeunay, «Haxonkm Y. JlapBunay, «Dopmsel 60pbObI
3a cyuiecTBoBaHuEey, «llopoasl romy0Oeit», «MHorooOpasue KylbTypHBIX (OpM
KanmycTbD, «[10poaBl TOMAIMHUX KUBOTHBIX», «CXeMa 00pa30BaHusl HOBBIX BUIOB
(mo Y. JlapBuHy)», «CxeMa COOTHOLICHHS JBWXKYLIMX CHJ SBOJIFOLIMWY,
«OCHOBHBIE TIOJIOKEHUS CHHTETHUYECKON TEOPUX IBOJTFOLIAN.

Tema 2. Mukpo3Boionus u €€ pe3yabTaTbl

[Tonynsuust Kak >aeMEHTapHas eaIMHUNA 3BOMOLUH. COBPEMEHHBIE METOIbI
OLICHKH TE€HETUYECKOr0 Pa3zHooOpazus M CTPYKTypbl nomynsuuid. M3meneHue
reHo(poHJa TOMYJISIHA KAaK 3JIEMEHTAPHOE 3SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTnyeckoro pasHosecus Jx. Xapau, B. BaiinOepra.

OnemMeHTapHbie (DAKTOpbl (IBUXKYIIME CWJIbI) HSBOJIIOINUU. MyTalMOHHBIMA
npouecc. KomOMHATMBHAs W3MEHUYMBOCTh. /Jlpelid) TEHOB — clilydaiiHbie
HEHANPABJICHHBIC M3MEHEHMsSI 4YacTOT ajjiesied B nomyssiuusx.  OQQekT
OCHOBAaTeNsd. JIDpgexm Oymuiiounoeo copiviuika. CHUdCEHUE 2eHEMU4eCKo20
pasHooOpazus: npudunel u cieocmeus. [lposienenue sghgexma oOpeiigha ceros 6
oomvuiux U maneix  nonyiayuax.  Mwurpauun.  M3omsuMs  mOnyisiouii:
reorpaguyeckas (mIpocTpaHCTBEHHAs ), OMoornyeckas (penpoayKTUBHAS ).

EctectBennblii 0TOOp — Hampapnstommili  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO  0TOOpa:  ABWXKYLIMHA, CTAaOMIM3UPYIOLIMHA,  Pa3pbIBAOIIMIA
(mm3pynrtuBHbIi). [TonoBoil 0TGOpP. BO3HMKHOBEHWE W 3BOJIOLUS COLMAIBHOTO
NOBENCHUS KUBOTHBIX.

[TprucnocoOAEHHOCT,  OPraHUu3MOB  KAaK  PE3yJbTaT  MUKPOIBOJFOLMM.
Bo3HukHOBeHHME — mpHCOCOONEHM y  opraHu3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocoOaeHuii y opranu3mMoB. MOP(HOIOTHYECKHE,
¢usnomornyeckue,  OMOXMMHUYECKHE,  MOBeAcHYeCKHEe.  OTHOCUTEIBHOCTB
NPUCIIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xputepuum wu crpykrypa. BumooOpa3oBaHume Kak pe3yibTar
MUKPO3BONIOLMK. M3omsmms — knrodeBoi ¢akrop BuaooOpazoBanus. [lytn wu
Ccoco0Obl BHAI000PA30BAHHS: AJIONATPUYECKOE (reorpaguveckoe),



CUMMATPUYECKOE  (DKOJOTMYECKOE),  «MTHOBEHHOE»  (IOJIMIUIOMIU3alusl,
ruOpuan3anus). JmuTeTbHOCTh 3BOFOLMMOHHBIX TPOLECCOB.

Mexanu3mbl (HOpMHUPOBaHHS OMOIOTHYECKOTO pa3HOO0pas3usl.

Pone 3BomtonmoHHON OWonoruum B pa3pabOTKE HAyYHBIX METOAOB
coxpaHeHus1 OMopa3zHO0Opazusi. MUKPOIBOJIONMS U KOIBOJIIOLMS Mapa3uTOB M UX
x03s51€B. MexaHu3Mbl (POPMUPOBAHMS YCTOMUMBOCTH K AHTUOMOTHKAM M CIOCOOBI
OOpBLOBI ¢ HEH.

JleMmoHCTpanun

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

Tabmuupl 1 cxeMbl: «MyTalMOHHAss HM3MEHYHMBOCTLY, «llomynsiuonHas
CTPYKTypa BUA», «Cxema MposiBIeHUs 3akoHa Xapau—BaitnOepray, «/|Brwxyimme
CWJIbI 3BOJIOLMNY, «JKOJOTMYECKas M3OJSALMS MOMYyJIUHANA CEBAaHCKOH (openmy,
«['eorpaduueckas W30AAUS  JIACTBEHHUIBI CUOMPCKOW W JINCTBCHHHULIBI
naypckoit», «[TonyasiiuOHHbBIE BOJHBI YUCIICHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JNEUCTBHSI €CTECTBEHHOTO OTOOpa», «®opmMbl OOpHOBI 3a CYLIECTBOBAHHEY,
«MaaycrpralibHbli Menanu3m», «KuBble UCKOImaeMmeley, «IIOKpOBUTENBECTBEHHAS
OKpacka YKUBOTHBIX), «[Tpenynpexxaaromias OKpacka YKUBOTHBIXY,
«Duznonornueckue ananrauumy, «lIpucnocoOIEHHOCTh OpraHu3MOB W €€
OTHOCHTENBHOCTEY, «Kputepun BHna», «Buabl-aBoiiHuKN», «CTpyKTypa BUIA B
npuponey, «CnocoObl BHA00OpazoBaHus», «l'eorpaguyeckoe BUA00OPA30BAHUE
TPEX BHIOB JAHIBILEHY», «ODKOJOTMYECKOE BHI00OOPA30BAHKME BHUIOB CHUHUL,
«[Tonmunnonael pacTeHnin», «KamyCcTHO-peIeUHbIi THOPHY.

O6opynoBanue: repoapuy pacTCHUN, KOJUICKIIMA HACCKOMBIX, Yy4elia MTHIL |
3BEpPEl ¢ MpUMEpaMu PA3IMYHBIX TPUCHOCOOJICHUN, 4Yydella NTUI, U 3BEepeid
pa3HbIX BHJOB, TrepOapuM pacTeHWil OMU3KMX BHJOB, OOpa30BaBIIMXCS
pa3IMYHBIMA CITOCOOAMH.

Jlaboparopnasi padora «BbISBIICHHE HM3MEHUYMBOCTH y OCOOEH OJHOIO
BUJIAY.

Jlaboparopnass  pabdora  «IIpucmocoOseHus  OpraHM3MOB W HX
OTHOCHTENBHAS 1IEJIECO00PA3ZHOCTHY.

Jlaboparopnass padora «CpaBHEHHE BHJIOB MO MOP(OJIOTHUYECCKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoOLIHS U €€ Pe3yJIbTaThl

MeTtoapl  W3ydeHUs MAaKpO3BOMOUMHW.  [lajJ€OHTONIOTMYECKUE  METOJIbI
u3ydyeHus oHBomoumu. llepexogHsie  QopMbl W (PUIOTCHETUYECKUE  PSAABI
OPraHHU3MOB.

buoreorpapuueckne Meronbl u3yueHus sBontouud. CpaBHeHHE (IOpBl U
(dayHbl MaTE€pUKOB W OCTPOBOB. buoreorpaguyeckue odnactu 3emau. Bujubl-
SHACMHKHN U PEJTAKTHI.



OMOPHOJIOTHYECKHAE U CPABHUTEIBHO-MOP(POIOrHUECKHE METOABI U3yUCHUs
BBOJIIOIMA. ['€HETHUECKHE MEXaHW3Mbl 3BOJIIOIMU OHTOICHE3a M TOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. [ 'OMOJIOTMYHBIE W QHAJIOTMYHBIE  OPraHbL
PyauMeHTapHele  Opranbl W aTaBU3Mbl.  MOJIEKYISPHO-TEHETUUYECKHE,
OMOXMMHYECKAE M  MATEMAaTHYECKHE  METOABl  M3YUYCHMS  DBOJIIOLIUM.
['omoniornunbie TeHbl. COBPEMEHHBIE METOABI MOCTPOEHUS (PUIIONEHETHYECKUX
JIEPEBHEB.

XPOMOCOMHBIE MyTal[M1 U 3BOJIFOLIMSI TEHOMOB.

OO0wmme 3aKkOHOMEPHOCTH (MPaBWIIA) 3BOJOUMN. [Ipunyun cmensvt Qyuxyuil.
HeoOpatuMocTes 3BONMIOIMHU. AfanThBHAs paauanusi. HepaBHOMEPHOCTh TEMIIOB
3BOJIFOLIAN.

JleMmoHCTpanun

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

TaOmuupl 1 cxeMbl: « ODUIOTCHETUYECKUI Pl JIOMIAANY, «APXEONTEPHKCY,
«3Bepo3yOble  smiepel»y,  «Crerouepansry,  «Punnodurey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckre 30HBI 3eMimn», «Jlpeii) KOHTUHEHTOBY,
«Penmuktey, «HauanbHble cTagmu 3MOPHMOHATIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W AHAJIOTHMYHbBIE OpraHel», «PyauMeHTBI»,
«ATaBH3MBI», «XPOMOCOMHBIC HAOOpPbI 4YEJIOBEKA M IIUMMAH3e», «[J1aBHbIE
HAMPABJICHUS 3BOJIIOLUNY, «O0IUE 3aKOHOMEPHOCTH 3BOJTFOLIUN .

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

Tema 4. IIpouncxoxkaeHue u pa3BuTHE JKH3HU Ha 3emJie

HayuHble THUMOTE3bI NPOMCXOXKACHUS >KM3HU Ha 3emie. AOHOreHe3 W
naHcnepmus. JloHay4YHbIE TPEICTABICHHS O 3aPOKICHUMN KU3HU (KPEALMOHU3M ).
['MnoTe3a MOCTOSHHOTO CAMO3APOKACHHS JKU3HH U €€ ONPOBEPKEHUE onbiTamu O.
Penu, JI. Cnannanuanu, JI. [1acrepa. [IpoucxoxkaeHue sK1u3Hu U acTpoOUOIOTHS.

OCHOBHBIE JTarbl HEOPraHuYeCcKOn SBOJIFOLIUH. [ImanerapHas
(reonioruyeckasi) HBOJIIOIMS. XUMUYECKass SBOJIONMS. AOWOrCHHBIA CUHTE3
OpraHu4ecKux BelecTB M3 Heopranuudeckux. OmbiTt C. Mumnepa u I FOpwm.
OOpazoBaHue MOIMMEPOB W3 MOHOMEpoB. KoarepBarHas runoreza A. H.
OnapuHa, TUnoTe3a NepBuYHOro OynpoHa J[k. XonaeiHa, reHeTh4ecKas THIoTe3a
I Mémnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHUE MEMOPAH X BOSHUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emmm u MeToapl €€ H3ydeHUs. Mckomaemble OpraHM4ecKHe
ocratkd. ['eoxpoHomorms u €€ wMeronbl. OTHOCUTENBHAS W a0COIKOTHAs
reOXpOHOJIOTHS. ['€OXPOHOIOTNYECKas MIKala: S0HbI, 3Pbl, IEPUOIbI, STOXH.



HavaneHble 3Tamnbl OpraHruveckoi 3BOMOUMU. [lOABIECHHUE W IBOJIONMSA
NEPBBIX KJIETOK. DBOJIOUMS METa00aM3Ma. BO3HMKHOBEHME NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpOKaprOTHI U 3YKAPUOTHL.

[TpoucxoskacHUE SYKAPUOT (CUMOMOreHe3). IBOIOIUMOHHOE MPOUCXOKICHUE
BAPYCOB. [IpOMCXOKIEHME MHOTIOKIIETOYHBIX OPraHu3MoOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIIOLMW BbICIIMX pacTeHuid. OCHOBHbBIE apoMOPQO3bI
pacTeHuii. BpIxox pacreHnid Ha cymry. [losBiieHHE CIOPOBBIX pacTEHU U
3aBocBaHME uMHU Cymu. CeMmeHHbIE pacTeHus. [IPOMCXOXKIEHME LBETKOBBIX
pacTeHuil.

OCHOBHBIC 3Talbl 3BOJIIONUUA KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
JKUBOTHBIX. BeHackas (ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TUIOB. [lepBBIE XOPAOBBIE KUBOTHBIE. JKH3HB B BOAC. DBOIIOLUUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuOuii U pentunuil. [IpoMCXOXKICHUE MIEKONUTAKOUIAX W
ntull. [lpunnun  kiatoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMHU >KABOTHBIMU CYIIIH.

Pazeutre >xu3HM HA 3eMIE TO 3paM W NEPUOJAM: apXEH, MPOTEPO30H,
najeo30il, Me3030H, KailHO30H. OOmas XapakTepucTHKa Kiaumara |
re0JIOTMUECKUX NpoueccoB. [logBieHHE W PACHBET XAPAKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCI0BUS U BIIMSHUAE HA ra30BbIii COCTaB arMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHYECKUE KPHU3UChI MPpouioro. [IpuuuHel u
CJICICTBHSI MACCOBBIX BBIMMpAHUH. COBPEMEHHBIN 3KOJIOTMYECKUI KPU3HC, €r0
ocobeHHocTH. [Tpodnema coxpaHeHust OMopa3zHO0Opa3us Ha 3eMIie.

CoBpeMeHHas CUCTeMa OpraHudeckoro mupa. [IpuHuounel knaccupukanmu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCTpanun

[Toprpeter: @. Penn, JI. Cnaymtanmanu, JI. Tlacrep, M. . Meunukos, A. WM.
Omnapwun, [Ix. Xonnewn, I'. Mémnep, C. Musnep, I'. FOpu.

Tabmuupl n cxembl. «Cxema onbita . Penuy, «Cxema onbita JI. [Tacrepa mo
M3YUYEHUIO CaMO3apoXAcHMs Ku3HW», «Cxema ombita C. Muinepa, 1. HOpwm»,
«OTanel  HEOPraHMYECKOW  DBONMOLMWY»,  «['€OXpOHONOrMYeckas  IIKaJIay,
«HavaspHble 3Tanbl OpraHMYECKOi 3BONMIOLUNY, «CxeMa 00pa3oBaHMs dYKapHUOT
nyTéM CcUMOHMOreHe3a», «Cucrema >KUBOM mnpupoasl», «CTpPoeHHE BHpPYyCay,
«ApoMopdo3bl  pacTeHmit»y, «PuHHODUTE, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHOroKJIeTOUHbIe  BOAOpOCny, «Mxw», «llanopoTtHukn», «I 0J10CEMEHHBIE
pacrenus», «OpraHbel LBETKOBBIX PACTeHMIT», «(Cxema pa3BUTUS >KHUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpoctelimmey, «KHIMEYHONOIOCTHBIEY,
«llimockue YEPBWY, «YNEHUCTOHOTHEY, «PBIOBI, «3€6MHOBO/IHBIEY,



«IIpecmbikarommecs», «lItuuey, «Mnekonurarommey, «Pa3Buthe XKU3HU B
apXxemuckom apey, «Pa3BUTHE )KU3HU B MPOTEPO3OHCKON dpen, «Pa3BuTHe >KU3HU B
[aJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON 3pey», «PazBuThe KU3HU B
KAMHO30MCKOM 3pey, « COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

OOopynoBanue: repOdapuum  PacTCHUM Ppa3IMUHBIX OTACTIOB, KOJIJIEKIIMH
HACEKOMBIX, BJIQKHBIC MPENaparsl >KUBOTHBIX, PAKOBUHBI MOJUTKOCKOB, KOJUIEKLIMA
UTJIOKOKUX, CKENETHl TO3BOHOYHBIX JKMBOTHBIX, 4Yyue€na NTUL U 3BEpeEi,
KOJUICKIMM OKAMEHENIOCTEN, TOJE3HBIX WCKOIMAEMBIX, MYJSDKM OPraHUYECKHUX
OCTAaTKOB OPTaHU3MOB.

Bupryanbnas  gaboparopHas  paGora «MOAEIMPOBAHUE  ONBITOB
Munnepa—tOpu 1o u3yueHnto aGMOreHHOTO0 CHHTE3a OPraHUYeCKUX COCIMHEHUH B
NEPBUYHOM arMocdepey.

JlaGopaTopnass paGora «/M3yueHue W ONKMCAHWE MCKOMACMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnyeckass padora «M3yueHne OCOOCHHOCTEH CTPOCHMS PaCTCHMMN
Pa3HbIX OTAETIOBY.

IIpakTnyeckas padora «M3ydeHHe 0COOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IlpoucxoxaeHue 4ej10BeKa — AHTPOINOTeHE3

Paznensl v 3ana4n aHTPONOIOTHH. METOIBI AaHTPOIIOJIOTHH.

CTaHOBNEHUE TPEACTABICHUNA O MPOMCXOXKIACHUM YENIOBEKA. PenurnosHeie
BO33peHMs. COBPEMEHHBIE HAYYHBIE TEOPHUH.

CXOJCTBO YENOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOYKEHUE YEIIOBEKA.
CBHUAETENBLCTBA  CXOACTBA  YEJIOBEKA C  JKABOTHBIMU.  CPAaBHMUTENIBHO-
MOP(OJIOTUUECKUE, AMOPHUOJIOTUUYECKHE, (hU3N0JI0r0-OMOXUMUYECKHUE,
noBeAeHYeCkue. OTIIMUMS YEJIOBEKA OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBA3aHHBIX C HAM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOM
CUCTEMBI.

JIBr>kymme cuibl ((pakToOpbl) aHTPOMOreHe3a: OMOIOTMYECKHE, COLIMATIBHBIC.
CooTHoIIEHNE OUOJIOTHYECKUX H COLMATTBHBIX (DAKTOPOB B AHTPONOTEHESE.

OCHOBHBIE CTaJWM AHTPOIOTeHE3a. PaHHHME 4YenOBEKOOOpPa3HBIE 00E3bSHBI
(MPOKOHCYJIbI) U PAHHUE MOHTHUJIBI — OOUTUE MPEIKKU YE€TOBEKOOOPA3HBIX 00€3bsH 1
JOAEH. ABCTPATIONUTEKN — ABYHOTHE MPEAKU JHOACH. UEIOBEK YMETbIN, TIEPBBIC
U3TrOTOBJICHUS OpYyauil Tpyaa. YelmoBeK NMPAMOXOIALIMIA U TIEPBbIA BBIXOM JIFOAEH
3a npeaensl  Adpuku. YenmoBek  reiaensOeprckuii  —  oOWMA  IPENOK
HEAHAEPTAIILCKOTO YEJIOBEKA M YEIOBEKA Pa3yMHOr0. YENnOBEK HEAHAEPTAIBCKUI
KAaK BHJ JIFOACH XOJOJHOrO KJIMMara. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA,
JCHUCOBCKHI YEIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpeaeiamMu  AQpukn.
[TaneoreHeTHKa U MAIEOr€HOMHUKA.



OBOJIFOLMST COBPEMEHHOTO YEJIOBEKA. ECTECTBEHHBI OTOOP B MOMYJISILMAIX
yenoBeka. MyTanuMoOHHBIH mpouecc u MoMuMOppu3M. [lomyssiiMOHHBIE BOJIHBI,
apeid renos, murpanus U «3HPEKT OCHOBATENS» B MOMYJISIMIX COBPEMEHHOTO
YeJIOBEKA.

Uenoseyeckue pacel. [loHatHe o0 pace. bosbiimve pacel: €BponecouaHas
(eBpasmiickas),  aBCTpajio-HErpoujHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3marcko-aMepuKaHCKasi). BpemMs W myTu paccesieHus 4enoBeKa MO TUIAHETE.
EauncTBO  YenmoBedeckux  pac. HaydHas  HECOCTOSATENBHOCTh — pacu3Ma.
[TprcnocoOIEHHOCT YENIOBEKA K PA3HBIM  YCJIOBHSM OKPYKArOIIEH Cpebl.
Bmusaue reorpaduueckoii cpeapl W apedipa TeHOB Ha MOPQOJOTHIO U
(PM3MOJTOTHIO YETTOBEKA.

MexaucunIUIMHApHble  METOABl B (u3H4YecKoil  (OMONOrMYECcKOn )
AQHTPOMOJIOTMK.  OBOJIIOLMOHHAS ~ QHTPOMOJIOTHST M TNAJICOAHTPONOJIOTUs
YeJIOBEYECCKUX MOMYJsIUui. bBroconuaibHble UCCIIETOBAaHKS TPUPOJABI YEIIOBEKA.
HccenenoBanmne K03BOMIOIMUKM OMOIOTHUYECKOTO W COLIMAITBHOTO B YETIOBEKE.

JleMmoHCTpanun

IToprpeter: Y. Hapsun, JI. Jlukn, 5. . Poruackuii, M. M. I'epacumoB.

Tabnuubl 1 cxembl: «MeTO/Ibl AHTPOMOJIOTUNY, «I OJJOBHOM MO3I YEJIOBEKAY,
«YemoBekooOpa3Hble 00€3bsHbIY, «CKEJIET YeNOBEKa W CKEJET IIHAMIIAH3ey,
«PyavMEHTBI 1 aTaBU3MBbIY, «/|BHXKYIIME CUIIBI AaHTPONOTEHE3a», « DBOIIOLMOHHOE
IPEBO  4YENOBEKA», «ABCTpaJonmuTek», «YenmoBek  ymemblity, «UYemoBek
NPAMOXOIAIINNY, «IecHUCOBCKUIA YenoBeky «Heanaepranbubly, «K KpoMaHbOHIBIY,
«[Ipenku yenoBekay, « Tarmbl 3BOJIOLUN YETIOBEKAY, «Packl 4emoBeKkay.

OOopyaoBaHue: MYJSDKM — OKAMEHEJIOCTECH, NPEAMETOB MaTepUAIBHOMN
KyJIBTYPbl TOPEIKOB 4YEJOBEKa, penpoaykumu (dortorpadum) KapTuH C
MU(DOIIOTHYECKUMU W OHONCHCKMMHM CHOKETAMM  MPOUCXOXKACHHUS YETTOBEKA,
(ororpadum HaXOAOK UCKOMAECMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJEIb
yepena 4YeNOBEKa W Yepena WIMMIMAH3€, MOJENb KWUCTH YEIOBEKA W KHCTH
MIMMITAH3€E, MOJCITU TOPCA MPEAKOB YEIOBEKA.

JlabopaTtopnass padora «M3yueHue OCOOCHHOCTEH CTPOCHHS CKEleTa
YeJIOBEKA, CBA3AHHBIX C MPIMOXOKICHAEM.

IIpakTnyeckas padora «3ydyeHne 3KOJOTMYECKUX aJaNTalMA YEITOBEKAY .

Tema 6. Jxosorusi — HAYyKa O B3aMMOOTHOLIECHHSIX OPraHU3MOB H
HAXOPTraHU3MEHHBIX CHCTEM C OKPYKAIOLIEeH cpeaoi

3apokaeHue U pa3BUTHE 3KoJoruu B Tpyaax A. ['ymGoneara, K. @. Pynee,
H. A. Cesepuora, 2. I'exkkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3anaun
3KoJOrvH. CBS3b SKOJIOTUH C APYTUMU HAYKaMU.



Metoapl skomorun. [loneBble HAOMOACHUSA. OKCIEPUMEHTHI B 3KOJIOTHU:
OpUPOAHBIE W JIaopaTopHbie. MoOJEIMpoBaHUEe B HKOJIOTMU. MOHUTOPHUHT
OKPYXKarolEeh Cpeibl. JOKAIbHBINA, PETHOHANBHBINA U TI00ATBHBIN.

3HAUEHUE OSKOJOTMYECKMX 3HAHWUH I 4YEIOBEKA.  ODKOJOTMYECKOE
MUPOBO33PEHUE KAaK OCHOBA CBS3EH YEIOBEYECTBA C MPUPOAoi. DopMupoBaHUE
3KOJIOTHYECKOH KYJIBTYPBI M SKOJIOTHYECKON rPaMOTHOCTH HACEIICHUSI.

JleMmoHCTpanun

[Toptpetsr: A. I'ymbonear, K. @. Pynse, H. A. Cepepuos, O. 'ekkenp, A.
Tencmu, B. H. Cykaués.

Tabmuubl U cxeMmbl: «Pa3aensl 3KoI0THNY, «MeEToasl 3KojJoruny, «Cxema
MOHHMTOPHHIA OKPY>KAFOLIEH CPEIbD».

JlaGopaTopHuast padora «3yuenue METOJI0B JKOJIOTHYECKUX
HCCIIEIOBAHUNY .

Tema 7. Opranusmsl u cpeaa oOUTaHUs

Okonorudeckue (pakTopbl U 3aKOHOMEPHOCTH MX AcicTBus. Knaccudukanus
AKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTUUYECKUE, aHTPONOreHHbIE. O0ImMe
3aKOHOMEPHOCTH ACHCTBHS 3KoJorndeckux (axropos. IlpaBuno muaummyma (K.
[Inpenrens, 0. JInbux). TonepaHTHOCTh. OBPUOMOHTHBIE M CTEHOOWOHTHBIC
OpPTraHU3MBI.

AlOunotnueckue ¢aktopbl. CBeT Kak skonormueckuid (akrop. JleicTBue
PAa3HBIX YYACTKOB COJIHEYHOTO CHEKTPA HA OPraHM3MbL. DKOJIOTHYECKHUE TPYIINbI
pPacTeHWH M >KMBOTHBIX MO OTHOUICHWIO K CBeTy. CHrHalbHas pPOJb CBETA.
DOTONEPUOIU3M.

Temneparypa Kak 3KOJIOrMYeckuid Qakrtop. JlelcTBUE Temmeparypel Ha
opranu3Mbl. [IOWKUIIOTEpPMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE W
CTCHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skonormueckuii  ¢aktop. IlpucnocoOnenus pacTteHuid K
NOJIEPKaHN0 BOJHOTO Oanmanca. Knaccudukanms pacTeHUH MO OTHOHICHUIO K
BoJic. [IprcnocoOneHns dKUBOTHBIX K K3MEHEHHUIO BOJHOTO PEXKAMA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
ryOWHHAsT ~ TOJIMOYBEHHAs,  BHYTPUOpPraHM3MEeHHas.  DU3HKO-XMMHYECKHE
0COOEHHOCTH cCpel oOuTaHust OpraHu3MoB. [IpucmocoOneHHs OpPraHu3MOB K
JKU3HU B PA3HBIX CPEAAX.

buonornueckne putmel. BHemHue u BHYTpeHHHE PHUTMBL. CyTOYHBIE W
roauuHbie puTMBL. [IpucnocoONEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCIIOBUH JKU3HU.

Kuznennble Qopmbl  opraHu3moB. [loHsTHE 0 JKM3HEHHOH Qopme.
’KuzHeHHble GOPMBI PACTEHUI: AEPEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHAE



TpaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHBIE (POPMBI SKUBOTHBIX. THIPOOMOHTHL,
re0OMOHTHI, a3pOOHMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX  B3aMMOJACHCTBHM:
KOHKYPEHUMS, XUIHUYECTBO, CUMOKNO03 U ero (opmbl. [Tapasntusm, Koonepanus,
MYTyaJIA3M, KOMMEHCATU3M (KBAPTUPAHTCTBO, HaxJIEOHNMUeCTBO). HeTpoduueckne
B3aMMOJCHCTBHUS  (Tomuyeckue,  (Qopuyeckue, (¢padpuyeckue).  3HAYCHUE
OMOTHYECKUX B3aMMOJCHCTBHI 171 CYIIECTBOBAHHMS OPraHW3MOB B CPEae
oOutanus. [[puHIMN KOHKYPEHTHOTO UCKITFOYCHHS.

JleMmoHCTpanun

Tabmuupl 1 cxembl: «OKonornueckue (QaxTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « T emIOKpPOBHbIE
JKUBOTHBIEY, «XOJOAHOKPOBHBIE YKHUBOTHBIEY, «DU3NOJOTUYECKUE aqanTaLAA
JKUBOTHBIX», «Cpenpl OOMTaHWsS OPraHu3MoBY», «DBHOJIIOTMYECKUE PHTMBIY,
«Ku3Hennble  (opmbl  pacTeHuiy, <OKu3HEeHHBIE  (QOPMBI  SKUBOTHBIXY,
«KOCHCTEMA IHUPOKOIMCTBEHHOIO JIECA», « IKOCHCTEMA XBOHHOTO Jiecay, «Llenu
nuTaHus», «XumHudecTBo», «llapazutuzmy, «KonkypeHius», «CuMOno3y,
«KoMmeHcanusmy.

OOopynoBanue: repdapud pPacTEHUA W KUBOTHBIX, MPUCHOCOONCHHBIX K
BIMSHUIO Pa3JIMYHbIX SKOJOTMYECKHX (PAKTOPOB, repOapuM CBETOMIOOMBBIX,
TEHEIOOUBBIX W TEHEBBIHOCIMBBIX PACTCHUMN, CBETOIIOOMBBIC, TEHEMOOUBBIE W
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, TePOAPHH U KOJUIEKIIMH TEIIONOOUBBIX,
3UMOCTOMKMX, MOPO30YCTOWUYMBBIX PACTEHUWI, Uyuesna NTULl U 3BEpeid, repOapuun
pacTeHuii, OTHOCAMXCA K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pPAcTEHUsl JAHHBIX TPYII, KOJUICKIIMH >KABOTHBIX, OOMTAIOMIMX B PA3HBIX CPEAax,
repbapuu W KOJUICKUMU PACTCHWd W OKMBOTHBIX, OOJIAJalOMMX YepTaMu
OPUCIIOCOOJICHHOCTH K CE30HHBIM W3MCHEHUSIM YCJIOBHMM >KM3HH, Trepdapuu u
KOJUICKIIMM PACTEHWH M >KUBOTHBIX PA3IUYHBIX >KU3HECHHBIX (DOPM, KOJIICKLIMHU
JKUBOTHBIX, YUACTBYIOIIMX B PA3IMYHBIX OMOTHYECKHAX B3AUMOICHCTBHSX.

Jlaboparopuast pabora «BbIsiBIeHUE NPUCTOCOONCHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

Jlaboparopuass pabota «BbIsiBI€HUE NPUCHOCOONIECHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD».

Jlaboparopnast padora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3
pPa3HbIX MECT OOUTAHUS.

Tema 8. Dxo10rust BUAOB U MOMYJIANMIA

OKOJOTMYECKHE  XAPAaKTCPUCTHKM  monyisuuu.  [lomymsiumss  Kak
Ounonornyeckas cucrema. Poiib HEOMHOPOAHOCTH Cpenbl, PU3nUecKux O0apbepoB U
0COOEHHOCTEH OMONOTMU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nomyyisiiiid.  OCHOBHBIE TOKA3aTeNd  MOMYJISUHAWA. YHCIEHHOCTh, TUIOTHOCTB,



BO3pacTHass M TIOJIOBAss CTPYKTYpa, POXKIAEMOCTb, NTPUPOCT, TEMI POCTa,
CMEPTHOCTbh, MUTPALIHS.

DKOJIOTAYECKas CTPYKTypa nonyiasuuu. OLEHKAa YMCICHHOCTU MOIYJISILUY.
JlnHaMuKa TONYyJSALMA A €€ PEeryyisnus. bUOTMYECKUMI NMOTEHUHMAT TOMYJISLUH.
MopaenupoBaHue JUHAMUKHA MOMYJISUUU. KpuBble pocTa YUCIEHHOCTH MONYJISLIHAH.
Kpusble BbDKMBaHUS. Perynsiuus 4MCICHHOCTH MONYJsAUWi: posib (HakTOpOB,
3aBUCSIIMX M HE 3aBUCSIIMX OT TUNIOTHOCTH. DKOJIOTUYECKUE CTPATETHX BUJIOB (T- U
K-crparerun).

[TonsTue 00 skonormueckoil Hume Buaa. MecrooOuranue. MHOromepHas
Mozaene skomornyecko HumM JDr.M. XaruumHcoHa. Pa3Mepbl 5KOJIOrMYeCKOi
HuM. [loTeHnManpHas u pean30BaHHAS HULLIU.

Bun kak cucrema nonynsiuuid. Apeansl BUAOB. BUAB M HMX KU3HCHHBIC
CTPATETMU. DKOJOTUYECKUE SKBUBAICHTHI.

3aKOHOMEPHOCTH TMOBEJICHUS WM MUTPAlUil YKUBOTHBIX. buomornueckue
WHBA3WH YYXKEPOJHBIX BHJIOB.

JleMmoHCTpanun

IToprpet: k. Y. XaTynHCOH.

TaOmuupl W CXEeMBI:  «ODKOJIOTUYECKUE XAPAKTEPUCTUKH MOMYJISIIUNY,
«[IpocTpaHCcTBEHHAass  CTpyKTypa monyisuuwy», «Bo3pacTHeie  nHpamuibl
nonynsauum», «CKOPOCTh  3aCENeHUss TOBEPXHOCTH  3EMJIM  Pa3JIMYHBIMHU
opranusmMammny, «Mojenb 3xonorndyeckoi Humm /x. M. XatuuHcoHnay.

O6opyaoBanue: repbapur PaCTeHUH, KOJICKIUH KUBOTHBIX.

Jlaboparopuass  padora  «llpucnocoOyicHHsI CEMSH  pacTeHHUA K
paccencHuIo.

Tema 9. Iko10rust c000IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opranm3MoB. buoneno3 m ero crpykrypa. CBsizu MeExXAy
OpraHu3Mamu B OMOLICHO3E.

Okocuctema Kak OTkpbiTas cucrema (A. JDx. Tencnm). DyHKIIMOHATBHBIE
OJIOKM OpPraHu3MOB B 3KOCHCTEME. MPOAYLECHTHI, KOHCYMEHTBI, PEIYLECHTHI.
Tpopuueckne ypoBHu. Tpoduueckue wnenu u cetd. AOuoTHueckue OIOKU
skocucTeM. [10uBbI M Wikl B 3KOcUucTEMAx. KpyroBopoT BEMIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE ~ MOKa3aTenu  3KOCHCTEMBL.  buomacca HM NPOAYKLMS.
OKOJIOrM4YeCKHUe MAPaMHIbI YUCEN, OMOMACChHl U SHEPTHH.

Jlunamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. Diayxmyayuu.
HampapiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CYKIeCCHH. [lepBHUHBIE M
BTOPUYHBIE CYKLIECCMM W WX MPHYMHBL. AHTPOINOICHHbIE BO3JACHCTBUS Ha
cykueccnn. KiimmakcHoe cooOuiectBo. bropaznoobpaszue 1 moaHOTa KpyroBopora
BELIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.



[TpupoaHbIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCmeMbl Mopell U
OKeaHo8. Ixocucmemvl MyHOP, J1eCo8, Cmeneil, Ny CMmbiHb.

AHTPONIOTEHHBIE JKOCUCTEMBIL. ATPOIKOCUCTEMA. ATpOLEHO3. Pazmmuus
MEXIY aHTPOIIOTEHHBIMH U MTPUPOJIHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. [ opoackas
¢nopa u ¢ayna. CuHaHTpomM3alUsi TOPOJACKOW QayHbl. buonormueckoe wu
XO3SIICTBEHHOE 3HAYECHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aMMOACHCTBHIA OPraHU3MOB B
3KocUCTEMax. Poib kackaonoeo spgexma u 8UO06-20UPUKAMOpPos (K04esbix
61008) 6 (yHrkyuonuposanuu sxkocucmem. I1epeHOC SHEPrUM W BEIIECTB MEXKIY
CMEXHBIMHM 3KOCUCTEMAMHM. Y CTOMYMBOCTD OPTraHU3MOB, MOMYJISLMA U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmor 8030€UCmBUs 30CPASHEHUTl  PA3HBIX Munos HA
CyoopeanuzMeHHoM, OpPeAHUSMEHHOM, NONYISAYUOHHOM U IKOCUCINEMHOM YPOBHSIX,
OCHOBbI ~ DKOJO2UYECKO20 — HOPMUPOBAHUS — AHMPONOSEHHO20 — BO30CUCMBUSL.
MeToaoa0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

JleMmoHCTpanun
[Toprpert: A. k. Tencnm.
Tabmuuer 1 cxembl:  «CTpykTypa  OMOLEHO3a»,  «DKOCHCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOrO jeca», «DyHKIMOHAIbHbIC
IPYIIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BeEUIECTB B 3KOCHUCTEME»,
«llenu nutanus (macTOMIIHAS, IETPUTHASN)», « DKOJIOTHYECKas MUPAMKIA YUCEID»,
«DKojoruueckas nupamuaa OMoMacch», «IKOJOTHYecKas MUpaMuia SHEPrUny,
«ObpazoBanue 600Ta», «IlepBuuHas cykueccus», «BoCCTaHOBIEHHE Jieca MOCIe
noxkapa», «9KocucTemMa 03epay, «ArpoleHo3y», «KpyroBopor BELIECTB M MOTOK
SHEPruu B arpoueHosey, «IIlpumepsl ypobosIKocCHCTEMY .

O6opynoBaHue: repobapuy pacTEHU, KOJUICKIIMM HACEKOMBIX, Yy4elia MTHIL |
3Bepeid, repdapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHHI, aKBapUyM KaK MOJEIb
AKOCUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucaHue ypooIKOCUCTEMBIY.

Jlaboparopuass pabora «M3yueHue pasHOOOpazusi MENKUX MMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypcHst «DKCKYpCUsl B THUYHBIN OMOreoneHo3 (B ayoOpaBy, Ocpe3HsIK,
€JIBHUK, HA CYXOI0JIbHBINA WJIM OWMEHHBIN JIYT, 03€p0, O0JI0TO ).

IKCKypeusi «DKCKYypcusi B arpodKOCHCTEMY (HA TOJ€ WM B TEIJIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmemmanerapHas o0o0Jiouka 3€MJM, TA€ CYIIECTBYET WU
CYLIECTBOBAJIA >KM3Hb. PazButhe npeacrasieHuii o onochepe B Tpyaax 3. 3rocca.



VYuenue B. U. Bepraackoro o duocepe. Odnactu ouochepsl u €€ cocrap. XKupoe
BELIECTBO OMOCHEPHI U €r0 (PYHKIIHH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Ouocdepsl. OcoOeHHOCTH Onochephl Kak
ro0anbHON 3KocKucTEMBL. J[MHaMuueckoe paBHOBecue B Onocdepe. KpyroBoporst
BEUICCTB M OMOr€OXMMHUYECKUE LUKIIBI (YIJIEPOJA, a30Ta). PUTMUYHOCTG SIBIICHUI
B Ouocepe.

3oHanbHOCTh Ouocdepnl. [lonsTue o Ouome. OCHOBHbIE OWOMBI CYUIW:
TYHJIpa, XBOMHBIC JIECA, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIC JIECA, CTCIN, CABAHHBI,
NYCTBIHU, TPOMMYECKUE JIECA, BBICOKOTOPbs. KIMMar, pacTUTENbHBIA U )KUBOTHBIN
MUpP OMOMOB CYIIH.

CrpykTypa u (PyHKIMS KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO NMOTEHIMAIA U
OonochepHbIX PyHKIUHA.

JleMoHCTpanun

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

Tabmuupsr 1 cxembl: «I'eocdepbl 3emnmn», «KpyroBopor a3ora B MPUPOIEY,
«Kpyrosopor yranepoga B mnpupoaey», «KpyroBopor kucinoposa B MPUPOACY,
«Kpyrosopot Bozmbl B mpupoac», «OCHOBHbIE OMOMBI cylimy, «KimMarndyeckue
nosica 3emum», «TyHapay», «Taitray, «CMmemannbiii jecy, «IIIMpOKOIUCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTbiHm, « Tponuueckuii gecy.

O6opynoBanue: repdapun pacTEHUM pa3HbIX OMOMOB, KOJUICKIIUHN SKMBOTHBIX.

Tema 11. UestoBeKk u OKpy:KawIIas cpeaa

OKOJOrMYECKHE KPU3UChl W WX NPUYMHBL. Bo3nelcTBHME YenoBeKa Ha
ouocepy. 3arpszHeHue BO3AYIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. OxpaHa
MOYBCHHBIX PECYPCOB. MI3MeHeHne Knnmara.

AHTpPONIOr€HHOE BO3JACHCTBUE HA PACTUTEIBHBIA U KUBOTHBIA MUP. OXpaHa
PACTUTENBHOTO M KABOTHOTO MUPA. OCHOBHBIC MPUHIMUIBI OXPaHbl MPUPOJIBL
Kpacubie kHuru. Oco0o oxpaHsembie npupoansie Tepputopun (OOIIT).
Borannyeckuie cagapl M 300J0TMUYECKUE MTAPKH.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO Pa3BUTHUSl YEIIOBEYECTBA M MPUPOJBL
PannoHaibHOE ~ MPUPOAONONIB30BAHME M COXpPAaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emyid. OOmME 3aKOHOMEPHOCTH IOOANIBHBIX SKOJOTHYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOIO KPU3UCA M €T0 BEPOSITHBIE MOCIIECICTBHUS.

Pa3BuTHEe METOAOB MOHMTOPWUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvle UCCIEO08AHUSI Nepexood K pecypcocbepezaioueti U
KOHKYPEHMOCNOCOOHOT aHepeemuke. buonocuyeckoe pasHooopazue u 6uopecypcel.
Hayuonanvnvie  ungopmayuonnvie cucmemvl, obecnequsarowue OOCmMyn K
ungopmayuu  no  COCMOAHUI0  OMOEIbHEIX  6U008 U dxocucmem. (OcHoBbl



aKROpeaduIUMayuyu  3KOCUCmeM U cnocobog 6Oopvbbl ¢  OUONOBPEIICOCHUSMIU.
Pexoncmpykyust MOPCKUX U HAZEMHBLX DKOCUCHIEM.

JleMmoHCTpanun

Tabmupt W cxeMmbl:  «3arps3HeHue  atMocepb»,  «3arps3HEHHE
runpocepel», «3arpssHeHue nouBby, «llapHukoBbIT 3PdexkT», «Ocobo
OXPAHSEMBIE PUPOAHBIE TEPPUTOPHI?, « MOAENN YIPABIISIEMOTO MUPA.
O6opynoBanue: (GoTtorpaguu OXpaHSEMbIX PacTCHU W >KUBOTHBIX KpacHoi
kHuru Poccutickoi @enepanuu, KpacHON KHUATH PErMOHA.



HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BNOJIOT'N HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OoOy4arOUMMHUCS TPOrpaMM CPEIHEro o0mero o0pa3oBaHUs. JUYHOCTHBIE,
METANPEAMETHBIE U TTPEAMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJABTATOB OCBOCHHS MPOrPAMMBI 1O OMOJIOTHA
BBIICTICHBI CIACAYIOIIUE COCTABJISIOIIME. OCO3HAHUE OOYYAOIIMMHUCI POCCHICKON
IPAKAAHCKON UIECHTUYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTENBHOCTH
U CaMOONPEACICHUI0, Haiuyue momueayuu K  OOYUYCHHUIO  OWOJIOTHH,
yeaenanpasienioe pazeumue BHYTPEHHUX YOEKICHWH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M HMCTOPUYECKUX TPAAMLMANA Pa3BUTUS OHMOJOTMYECKOTO
3HAHUSL, 2OMOBHOCHb U CNOCOOHOCMb 00YUYarOIUXCsl PYKOBOACTBOBATLCS B CBOCH
JEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, TMPUCYIIAMH CUCTEME
OMOJIOTMYECKOTO  OOPa30BaHUS, Halu4ue  NPABOCO3HANUS  SKOJOTUUYECKON
KYJIBTYPBI, CNOCOOHOCIMU CMAGUMb TEIA U CTPOUTD YKU3HECHHBIC TJ1aHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHHS MPOrpaMMbl IO OMOJIOTUN JTOCTHTAKOTCS
B CIWHCTBE Y4YE€OHOM M BOCHUTATEIBHOW JACATEIBHOCTH B COOTBETCTBUM C
TPaJIULIUOHHBIMU POCCUHCKAMHA COLMOKYIBTYPHBIMHA, HCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMHU, MPUHATBIMU B OOILIECTBE MPABWJIAMU U HOPMaMu
NOBEICHUS W CHOOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUSA, CaMOBOCIUTAHUS W
CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH NO3MUMU JIMYHOCTH, MATPUOTH3MA H
VBOKEHUS K 3aKOHY M MPABONOPSAKY, YEIOBEKY TPYJa M CTAPIIEMY MOKOJIEHUIO,
B3aMMHOIO YBOXKEHUS, OCPEKHOTO OTHOWICHUS K KyJbTYPHOMY HACIECAMIO W
TPAAMLMIM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUs YyueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTh M CTOCOOHOCTH 00YYArOMIMXCSl PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W ONBITA ACIATEIILHOCTH B NMPOLECCE PEANM3alMy OCHOBHBIX HalPaBICHUI
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTO BOCTIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYaOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOIIECTRA,

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX MpaB M OOSA3aHHOCTEH, YBAKECHUE
3aKOHA U MPaBONOPSIKA,



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3MAHHUH
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBHIMOJTHCHUN
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOUIEHUIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTBIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JIIOAEH ¢ Pa3HBIMU YOESKACHUSMHU, KyJbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIOKEHUEM

TFOTOBHOCTb K COTPYAHMYECTBY B NPOLIECCE COBMECTHOIO BBIMOJHEHUS
y4EOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON NEATEIBHOCTH,

2) IaTPUOTHYECKOr0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UOAECHTUYHOCTH,
MaTPUOTH3MA, YBAKEHHUsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoili, ropmoctr 3a cBOW Kpail, cBOXO PoauHy, CBOW S3BIK M KYJIBTYDY,
MPOLUJIOE U HACTOSIIIEE MHOTOHALMOHATILHOTO Hapoaa Pocenn;

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

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAUEHUsT OWOJIOTMHM B TO3HAHWW 33aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECCTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3amute OtedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIHTAHUSI:

OCO3HAHUE ITYXOBHBIX IEHHOCTEN POCCHIICKOr0 HApOIa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBECHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALlMI0 W NPUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMTEISAM, CO3/JAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMHu Hapo1oB Poccun;,

4) 3CTeTU4eCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO W
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPy, OOLMICCTBCHHBIX OTHOLICHHUIA;

MOHUMAHUE SMOLMOHATIBHOTO BO3ACHCTBUS YKUBOW IPUPOBI U €€ LICHHOCTH,



TFOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSIBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHUS KYJbTYPbl 3J0POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJyYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MmacHOro obpasa >KU3HH
(310poBOE  TUTaHKWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas (Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOILICHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE I1EHHOCTH TPaBWJ HHAWBHIYABHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYalMsIX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJCACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (YNOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTMBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMAITBHOU
HAMPABJIEHHOCTH, CIOCOOHOCTh WHULMMPOBATH, INIAHUPOBATh U CAMOCTOSITENILHO
BBITIOJTHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3MUHBIM cepaM MpPo(PecCHOHATBHOM NEATENIBHOCTH, YMEHUE
COBepLIaTh OCO3HAHHBIA BBIOOpP Oyayuieid mnpodeccuu W pPeaTn30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00PA3HOEC OTHOUICHHE K NPHUPOJAC KAK HCTOYHUKY
JKU3HHU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKS TOCTYNKOB M OLICHKM WX BO3MOKHBIX TOCHEACTBANA AJIst
OKPY>KaroIlEn CPEabI,

OCO3HaHUE TIO0AIBHOTO XapaKTepa 3KOJOTMYECKMX MPOOJIEM W MyTed Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYCHUU OWOJOTUH
3HAHWST W YMEHUS TPUA PEIICHUM NTPOOJIEM, CBA3aHHBIX C PALMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COOMIOJICHUE  TpaBWil  TOBEACHUS B MPUPOJE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B JSKOCUCTEMAX, OXPaHy BHJIOB,
AKOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JIEUCTBUNA, TNPUHOCAIIMX Bped  OKPYKaAOLIEH
OPUPOJHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPHUATHBIE 3KOJIOTHUYECKUE
NOCTEACTBHS MPEANPUHUMAECMBIX ICHCTBUI U MPEAOTBPALLATh UX;



HAIAYUE PA3BUTOTO SKOJIOTMYECKOrO MBIIUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMCHHS
PYKOBOJCTBOBATECI MUMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW W COLMAIBLHOMN
NPAKTUKE, TOTOBHOCTU K YYACTUIO B MPAKTUYECCKON ACATEIBHOCTH SKOJIOTHUYECKON
HAMPABJICHHOCTH,

8) neHHOCTH HAYYHOI O MO3HAHMS:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAyKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE S3BIKOBOW WM YMTATENIbCKOW KYJBTYPhl KaK CPEICTBa
B3aMMOJCHCTBHS MEKY JTFOABMH U MO3HAHUS MUPA,

MOHUMAHWE CcrneuupuKkA OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ PO B
(OpMUPOBAHMM PALMOHATBHOIO HAYYHOIO MBILIUIEHUS, CO3JAAHHUU LIETOCTHOTO
OPEICTABICHUS 00 OKPYXAroUIeM MHUPE Kak O €IUHCTBE MPHUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWUM MPHPOIHBIX 3aKOHOMEPHOCTEH M pEeUIeHHH MpoOaeM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOCXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH JJIi COBPEMEHHON IMBUIIM3ALIVH:
00ECriEYeHNsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA,  CIMOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TIOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
o0ecrieueHUsT  MEpPEXoJa K  YCTOMUMBOMY — Pa3BUTHIO,  PalMOHAILHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOWICH KyJNBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAJIBHOW TPAMOTHOCTH OOyYaroImxcs, (popMupyeMoi
PU U3YUYECHUH OMOJIOTHH;

NOHAMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh TMOJyYaeMbIE 3HAHWS Ui aHauu3a |
OOBSICHEHMSI SIBIEHUI OKPYKAOLIET0 MUPA M MPOUCXOAAIIMX B HEM U3MCHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKJIKOYCHHsS Ha OCHOBE HAyYHBIX (DAKTOB W
UMEIOIINXCS JAHHBIX C LENIBIO MOTYYEHHs TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HMCIOJIBb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peweHust npodJIEM B peallbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHUE LIEHHOCTH HAYYHOW ACATEIbHOCTH, FOTOBHOCTH OCYLIECTBIISTH
NPOEKTHYIO M HCCIIEAOBATENBCKYIO NEATENBHOCTD WHANBHYAJIbHO U B TPYIIIIE,

FOTOBHOCTh M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID W
caM000pa30BaHUIO, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C YKU3HEHHBIMH MOTPEOHOCTAMMU.



METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJbTaThl OCBOEHUST yueOHOro mpeamera «buomorusy
BKIIFOYAKOT: 3HAYMMBbIE i1  (OPMUPOBAHUS MHPOBO33PEHUS O0YyYaArOLINXCS
MEXIACUUIUITMHAPHBIEC (MEKIPEAMETHbIC) OOUICHAYYHBIE TIOHATHUS, OTPaXKArOIIUE
LEJIOCTHOCTh HAYYHOH KApTHHBI MHpa W CHCHU(PHUKY METOIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIICCTBO, SHEPIHS, SIBICHHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCNeoBaHue,  HAOMIOACHWE,  M3MEPEHHME,  OKCIEPUMEHT MW JIPYIHe);
YHUBEPCATIbHBIC y4eOHBIC NEHCTBUS (TIO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIE), 00ecneYnBaroIIne (opmupoBaHue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLMAIBHOH KOMMIETCHIMH OOYyYarOMIMXCS, CHOCOOHOCTh
o0yJaromumxcst UCMOJIB30BATh OCBOCHHBIC MEXK I CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKME 3HAHHMSIT W YHUBEPCAIbHbIE y4eOHBIC JACHCTBHS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

B pesynpratre wm3yyeHHWss OMOJIOTMM HA YPOBHE CpeIHEro  olmiero
oOpazoBanust y oOyuwatouierocss OyayT cQOpPMUPOBaHBI O3HABATEIIbHBIC
YHUBEPCAJIbHBIE YUEOHBIC IEHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHBIEC YUEOHbIE
JNCUCTBUSI, PETYJIATHBHBIE YHUBEPCAIbHBIE YYEOHBIE JIECHCTBUS, COBMECTHAs
JESATEIbHOCTb.

MeTanpeaMeTHBIE PE3YJIbTATBl OCBOEHUS MPOrpamMMbl CPEIHErO OO0MIEro
00pa3oBaHMsl TOJDKHBI OTPAXkKATh:

OBiageHue  YHHBEPCAJbHBIMH  Y4eOHbIMH M03HABATEJIBHBIMH
JAeCTBUAMM:

1) 0a30BbI€ JIOTHYECKHE JCHCTBHS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyAIM3UPOBaTh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

WCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, Kilaccu (pukarmm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACTATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMU MOHSATHUIMH );

OMPEACTATh LENM JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJIOTMYECKUAE TOHITHS Ui 00bICHEHUS (DAKTOB W SIBJICHUN
JKABOM NIPUPOABI;

CTPOUTH JIOTUYECKME PACCYKIEHUS (MHAYKTUBHBIC, JACAYKTUBHBIE, IO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTPUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCNIBHBIE  CPEACTBA AN IPEICTaBJICHHS
CYLICCTBEHHBIX CBS3CH M OTHOLICHHWN B U3y4acMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK’)KE  NPOTHUBOPEYM  Pa3HOr0  poJa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHAIM3a UMEIOIMXCS
MaTEPUATBHBIX U HEMATEPAAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILIICHUE MTPH PELICHAN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIC HCCJICI0BATEILCKHE 1CTICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW U MPOCKTHON NEATEIBHOCTH,
HABbIKAMHU  paspellicHust MpoOJIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TOMCKY METOJIOB PEIICHHS MPAKTUYECCKUX 33144, IPUMEHEHUIO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABI JEATEIILHOCTH MO TMOJYYEHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMuUpPOBaTh HAYYHBINA TUI MBILIUICHUS, BIAJIETh HAYYHOH TEPMUHOJOTUEH,
KJIFOYEBBIMH MOHATHSIMU U METOJIAMMU,

CTaBUTh W (HOPMyJIHpPOBaTh COOCTBEHHBIC 3aJauyd B 0OPa30BATEIBHOMN
JESATEILHOCTH W KU3HCHHBIX CUTYalHsX;

BBISIBJISITH MPUYAHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUINOTE3Y €€ PELICHUS, HAXOAUTh APryMEHTHI Ui JO0KA3aTelIbCTBA
CBOMX YTBEPKICHWH, 3a1aBaTh MAPAMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  Pe3yJbTarhl,
KPUTHUYECKH OLICHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

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

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTEl;

BBIJIBUTaTh HOBBIE MJCH, MPEUIaraTh OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4M, TONYCKAIOIINE aTbTCPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3TMYHBIX UCTOYHMKAX MHPOPMALMH (TEKCTE YU4EOHOTO
nocoOus, HAY4YHO-NOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbBIX, B WHTEpHETE), aHAIM3HpPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHHS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCT;

(opMyMpOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJABI MPH MOUCKE U
otOope OMoJIornuecKoi MHMOpMaIi, HEOOXOUMOM JUIsl BBHITOJIHEHHUST YYEOHBIX
3aj1ay;

nprOOpETaTh ONBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO UCIOJB30BaHUS PA3IMYHbBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMPATh  ONTUMAIBbHYK)  (OPMY  MPEACTABIICHUS
Ononornueckoil HHGopMaluu (CXemsl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
¥ Ipyroe),

WCIOJb30BaTh HAYYHBIA SI3bIK B KayeCcTBE CpeAcTBAa mnpu  padoTe ¢
Ononornueckoi  MHpOpMaUMEH: TNPUMEHATH XUMUYECKHE, (PUINUYECKUE U
MAaTEMaTHYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCMOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPENICTBA
HATTSAHOCTH,

BIQJCTh  HABbIKAMM  PAClO3HABAaHWS W 3allUThl  HWH(pOpMAaLMH,
WH(OPMAMOHHOH 0€30MaCHOCTH JIMYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) oOienne:

OCYILIECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO YUYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH TO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXACHHS OTHOCHUTEIBHO BBIOJHEHUS MpPEIIaracMomn
3a/1a4M, YYUTHIBATH UHTEPECHl U COMIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaiora Wik JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWS, MOHUMAaTh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYallWH,
YMETh CMAT4aTh KOH()IUKTHI U BECTH MEPETOBOPSI;

BJIAQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOMH (popMe popMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTUYHO M3JaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BaTh MPEMMYLIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTHUYECKON MPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJECHCTBUS IPH PELLICHUN YUEOHOH 3a1a4u;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB M BOBMOKHOCTEN KAKIOTO YeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAWHHUPOBATH JEUCTBUS 110 €€ NOCTIDKEHUIO. COCTaBJIATH IUIAH JCUCTBUN,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOEr0 BKJIAJa M KKAONO Y4YaCTHHUKA KOMAaHIbI B
o0LIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeuiarartb HOBBIE TIPOEKTHI, OLEHHUBATHL HACH C T[O3ULUUA HOBHU3HHBI,
OPUTMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH,

OCYILECTBJIATE [MO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaUUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMHM JCHCTBHSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HCHHBIX U YUECOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKUBOU IMPUPOJE,
CBOEMY 3JI0POBBIO M 310POBBI0 OKPYIKAIOLINX,

CaMOCTOAITENBHO OCYLIECTBIIATE [MO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITETIBHO ~ COCTAaBJISITH IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEANOYTECHMUIA;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsITh PpaMKX YY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

JIeNlaTh OCO3HAHHBII BBIOOD, ApryMEHTUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBAaTh (POPMUPOBAHUIO M NPOSBICHUIO MIUPOKOH JPYyAMLIMHA B
pa3HbBIX O0JIACTAX 3HAHWMNA, TMOCTOSHHO TMOBBIIIATE CBOW 0Opa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCTS,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BIQJCTh HABBIKAMM  [O3HABATEJIbHONH  peduekcnn  Kak  OCO3HAHWs
COBEPIIAEMBIX JCUCTBAA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHMi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OLUEHKM CUTYallWH, BbIOOpA
BEPHOIO PELLICHHUS,

VMETH OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELIEHHUS N0 HUX
CHIDKEHHIO;



NPUHUMATL MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTaTOB
NEATENBHOCTH,

3) npuHsiTue ce0s U APYTHUX:

NPUHUAMATE Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX 0OPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHBIE Pe3yJbTAaTBl OCBOCHUS COJEPKaHUS Y4YeOHOro mpeaMeTa
«buonorusy Ha yrayONEHHOM YPOBHE OpPUEHTUPOBaHbI Ha O0ecreueHue
npopunbHOro  00yuyeHust — oOywaromuxcs — Ouosormu.  OHM  BKJIHOYAKOT:
cnenr@uueckue 1isi OMOJIOTMHA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHNA 10
OCBOCHMIO, HHTEPNPETANMN U MPeoOPa30BAHUIO 3HAHWMA, BUIBI IEATEIBHOCTH IO
NOJTYYEHHWIO HOBBIX 3HAHWN M UX MPUMEHCHHUIO B PA3JIMYHBIX YUEOHBIX, 4 TAKXKE B
PEATTBHBIX KU3HEHHBIX CUTyauusix. [IpeaMeTHBIE pe3yabTaThl MPEACTABIECHBI IO
rojiam M3y4eHusl.

[IpeameTHBIE pe3yNbTaThl OCBOCHMS y4eOHOro npeameta «buosnorus» B 10
Klacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHWA O MECTE€ W pOJIM OWOJIOTHM B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMH €CTECTBEHHO-HAYYHOW KapTWHBI MHpa, B
NO3HAHMM  3aKOHOB NOPHUPOABI M PEIICHMHM  NOpOoOJEM  PALMOHAIBHOTO
OPUPOIONOIB30BAHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH,

BJIAJCHUE CUCTEMOM  OWOJIOTMYECKUX 3HAHWUH, KOTOpas BKJIKOYACT:
OCHOBOIOJIArar0Ie OWOJIOTHYECKAE TEPMHUHBI M TOHSATHS (JKW3Hb, KIIETKA,
OpraHuM3M, MeTadO0JIM3M, TOMEOCTa3, CaAMOPETYJSLUs, CAMOBOCIPOU3BEICHHUE,
HACJICICTBEHHOCTh, W3MEHUYMBOCTh, POCT W PA3BUTHE), OMOJIOTUYECKUE TEOPUHU
(knerounas teopus T. [lIBanna, M. [lIneiinena, P. BupxoBa, XpoMOCOMHast TEOpHs
HacieacTBeHHocTn T. Moprana), yuenus (H. WM. BaBunoBa — o ueHTpax
MHOTOOOpa3vsi ¥ OPOMCXOXKACHUS  KYJIBTYPHBIX  PacTEHWil),  3aKOHBI
(emmHOOOpa3Hsl MOTOMKOB NEPBOrO MOKOJEHWS, PACILCIJICHUS, YHCTOTHI T'aMET,
HE3aBUCUMOTO HacienoBaHus [. MeHzaensd, TOMOJIOTHYECKUX pAIOB B
HACJIEACTBEHHOM M3MEHYUBOCTH H. . Basuiiosa), [IPAHIUIIBL
(KOMILJIEMEHTAPHOCTH ),

BJIQJICHAE OCHOBHBIMM METOAAMHM HAyYHOT'O TO3HAHMSI, WCHOJIb3YEMBIX B
OMOJIOTMUECKUX HWCCIICIOBAHUAX SKHBBIX OOBEKTOB (OMHMCAHHWE, H3MEPEHUE,
HAOJIIOICHUE, SKCIICPUMEHT);,



YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
Oaktepuii, TpuOOB, paCTCHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPraHOB U CUCTEM
OpPraHOB PACTEHW, J>KMBOTHBIX, 4YEJIOBEKA, MPOIECCOB >KU3HEACATEIIBHOCTH,
MPOTEKAIOIIMX B OPraHM3Max PAaCTCHUM, KMBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOLECCOB. OOMEHA BEIIECTB (META0OIM3M), MPEBPALLEHUS SHEPTAU, OPOIKEHUS,
aBTOTPO(HOr0 U reTepoTpoPHOrO TUIOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, M€03a, raMeTorene3a, sMOPUOreHe3a, NOCTAIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  WHAMBUAYAJIbHOTO  Pa3BUTUsl  OpraHuM3Ma  (OHTOr€He3a),
B3aUMOJICHCTBUS TEHOB, TETEPO3KCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aMMOCBSA3M MEXKAYy OPraHOMAAMHU KJIETKHM M MX
(GYHKIMSAMHU, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH M MX (QYHKUUAMHU, MEKIY
OopraHamMM W CHCTEMaMHM OPraHOB y PACTCHUM, >KMBOTHBIX M 4YEJIOBEKA M HX
(GYHKUUAMEU, MEXKIY CHCTEMaMHU OPraHoB M WX (YHKUMSIMH, MEKIY 3Tanamu
0oOMEHa BELIECTB, dTaNaMu KJIECTOYHOTO 1MKJIA U KU3HEHHBIX IMKJIOB OPraHU3MOB,
ATanamMu SMOPUOHAILHOTO PA3BHUTHS, TCHOTHIIOM H (PEHOTHIIOM, (PEHOTHUIIOM M
(dakTopamu cpejibl OOUTaHUS,

YMEHHUE BBISIBJISTh OTIIMYUTEIbHBIE MPU3HAKKM KUBBIX CHCTEM, B TOM YKCIIE
pacTeHuid, S)KUBOTHBIX U YETIOBEKA;

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

yYMEHHUE peularb OMOJIOTMUECKUE 3a1a4UH, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIEAYEMbIMU OMOJIOTUUYECKAMU MPOLIECCAMU U SBJICHUSMHU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHUYECKHE PadOThI, COONIOAATH
npaBusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM,

YMEHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYJIUPYS LENb MCCICIOBAHUS, AHAJTM3UPOBATH TOJYUYEHHBIE
pe3yNbTaThl U A€NaTh BBIBObI;

YMEHUE Y4YaCTBOBAaTh B y4E€OHO-UCCIENOBATEILCKOH padoTe Mo OMOJIOTHH,
AKOJIOTUU M MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOILIECTB, U
nyOIMYHO  TPEACTaBIATH  MOJIyUYEHHBIE  PE3YJIbTaThl  HA  YUEHUUECKUX
KOH(pEPEHIMUSX;

YMEHHUE OIICHUBATh STHUYECKUE ACMEKThl COBPEMEHHBIX HCCICAOBAHUM B
obnmactm  OwoNIOTHM W MEAWIMHBI  (KIIOHMPOBAHHWE,  HMCKYCCTBEHHOE
OIUIOAOTBOPEHHE, HAMPABIEHHOEC M3MEHEHHWE N€HOMA M CO3/IaHUE TPaHCTEHHBIX
OPraHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyaymed mpodeccrnoHalIbHOM
JEATENBHOCTA B 00NacTH OWOJIOTMH, MEAUIMHBI, OMOTEXHOJIOTUM, BETCPUHAPHH,
CEJIbCKOrO XO34HCTBA, MUIIEBOM MPOMBILIIIEHHOCTH, YIAyOJIsITh MO3HABATEIIBHBIN
WHTEPEC, HAMPABJICHHBII HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MPOPEeCCHH U
OPOAODKEHUE  OHMOJIOTMYECKOTO  00pa3oBaHWsT B OpraHU3alusX CPEIHEro
MPO(ECCUOHATIBHOTO U BBICIIET0 0OPa30BaHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro npeamera «buonorus» B 11
Kiacce NOJDKHBI OTPAKATH:

c()OPMUPOBAHHOCTh 3HAHWWA O MECT€ M PO OWOJIOTUM B CHUCTEME
€CTECTBCHHBIX HayK, B (POPMHPOBAHMH COBPEMECHHOH E€CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, B MO3HAHWM 3aKOHOB NPHUPOJbI W PEIICHUM SKOJIOTHYECKHX
npoOJieM YEJNOBEYECTBA, A TAKKE B PEIICHAM BONPOCOB PALMOHAIBHOIO
OPUPOIONOIB30BAHUS, U B (POPMUPOBAHMH LIECHHOCTHOTO OTHOLICHHS K TTPHPOJIE,
OOLIECTBY, YENOBEKY, O BKIIAJEC POCCUICKUX M 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OUOJIOTHH,

YMECHHE BJIAQACTh CHUCTEMOH OHMOJIOrMYECKMX 3HAHWNA, KOTOpas BKIHOYACT
ONpPEACTIEHUS] W TIOHMMAHWE CYUIHOCTM OCHOBOIOJIATAIOMIMX OHOJOTMYECKUAX
TEPMHHOB M MOHATUH (BHI, 3KocucTema, Omocdepa), OMOIIOTHUYECKUE TEOPHUU
(3BONMrOMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS SBOJIIOLIMH ), YUEHUS
(A. H. CeBepiioBa — 0 nyTsxX W HanpasjieHusxX 3Boitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTrdeckoro paBHoBecus J[x. Xapau u B. BaitnOepra,
3apoapieBoro cxonctea K. M. bspa), mpaBuna (mMunumyma 1O. JInOuxa,
AKOJIOTMYECKON MHUpamMUabl SHEPIUU), TMNOTE3bl (runore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJQJCTh  OCHOBHBIMM  METOAAMHM  HAYYHOTO  MO3HAHMS,
UCIOJIb3YEMBIMUA B OMOJIOTUYECKUX UCCIIETOBAHUAX KUBBIX OOBEKTOB U 3KOCUCTEM
(omMcaHue, U3MEPCHUE, HAONIOACHHUE, DKCIEPUMEHT), CIOCOO0AMU BBISIBJICHUS W
OLICHKH aHTPOIMOTEHHBIX U3MEHEHU B PUPO/IE;

YMECHHE BBIJICIATh CYLICCTBEHHBIE MMPU3HAKW. BHUJAOB, OMOrEOLEHO30B,
SKOCUCTEM M OMOC(EpPBhI, CTaOWIM3UPYIOLIECTO, ABUXKYIIETO W Pa3pbhIBAIOLIETO
€CTECTBEHHOTO otOopa, AJIJIONATPUYECKOTO " CUMIATPUYECKOTO
BUI000pa30BaHusl, BIMSHUS JBIXKYIIUX CHJI 3BOJIFOLIAN HA TEHO(OH MOMYJISALUH,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUSsl, YEPEIOBAHUS HATPABICHUI
3BOJIFOLIAA, KPYTOBOPOTA BEMIECTB M MOTOKA SHEPTUHU B 3KOCUCTEMAX;

YMCHHE YCTAHABIIMBATh B3aUMOCBSI3W MEXKAY NPOLECCAMH 3BOJIOLMH,
JABWOKYLIMMHM CHUJIAMH QHTPOIOTEHE3a, KOMIOHEHTAMHM PA3MYHbIX JKOCHCTEM M
NPUCTIOCOOJICHASIMA K HUIM OPraHU3MOB,

YMECHHE  BBISIBIIATH  OTJIMYMTENIbHBIE  MPU3HAKH  JKMBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHHs, aOMOTHYECKUX M OMOTUYECKHUX



KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBS3€ii  OpraHu3MoB B  COOONIECTBAX,
AHTPOMOTE€HHBIX W3MEHEHUN B SKOCUCTEMAX CBOEW MECTHOCTH,

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUECKUX TPYTI, B3aUMOCBS3H OPraHU3MOB M CPeAbl OOMTAHUS, CMHCTBA
YeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPAHEHUsS MHOrooOpasusi BUIOB U
AKOCHUCTEM KaK YCJIOBHS COCYILIECTBOBAHMS MMPUPOJIbI U YETOBEYECTRA,;

yYMEHHUE peuiarb OMOJIOTMUECKUE 3a1a4UH, BBISBIISITh MIPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIEAYEMbIMU OMOJIOTHUYECKAMHU MPOLIECCAMU U SBJICHUSMHU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyYEHHBIX PE3YJIbTATOB,;

YMCHHE BBIMOIHATEH JIAOOPATOPHBIE M MPAKTHUYECKHE PalOThI, COONIOAATH
npasusia npu padoTe ¢ y4eOHbIM 1 1a00paTOpHBIM 000PYI0BAHUEM,

YMEHUE BBIIBUTATh THUMOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb HWCCIEIOBAaHUS, AHATU3UPOBATh MOJYUYECHHBIE
pe3yJbTaThl U A€NaTh BBIBObI;

YMEHUE Y4YacCTBOBAaTh B y4E€OHO-UCCIENOBATEILCKOH padoTe Mo OMOJIOTHH,
AKOJIOTUU W MEIUIMHE, TMPOBOIMMON Ha 0a3e MIKOJbHBIX HAy4HBIX OOIIECTB, U
nyOIMYHO ~ TPEACTaBIATH  MOJIyYEHHBIE  PE3yJIbTaThl  HA  YYCHUUYECKHX
KOH(pEPEHIHUSX;

YMEHUE OIICHUBAThH TMIIOTE3bl U TECOPUU O MPOUCXOXKACHUM KU3HU, YETIOBEKA
U YEJIOBEUECKUX pac, O MPUUMHAX, MOCJIEACTBUIX U COco0ax MpeAoTBpaLICHUS
rJ100aJIbHBIX U3MEHEHUI B Onocgepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayumieil mpodeccuoHanbHOM
JESITENBHOCTHA B 00J1aCTH OMOJIOTHHU, IKOJIOTHH, TPUPOIONONB30BAHMS, MEUIIUHBL,
OMOTEXHOJIOTUU, TICUXOJIOTUH, BETEPUHAPUM, CEINBCKOTO XO3sMCTBA, MULICBOMH
OPOMBIIIJIEHHOCTH, YIIyOJsTh TO3HABATENbHBI WHTEpPEC, HAMpPaBICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOLIECH  MpodeccMd M MPOJOHKEHUE
OMOJIOTMYEeCKOr0 00pa30BaHusl B OpPraHU3aluiIx CPeIHEro MpodecCuoHaIbHOIO U
BBICIIETO 00Opa30BaHUsI.



TEMATHUYECKOE INVNTAHUPOBAHUE

10 KITACC
KoanyectBo uacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoabubie | IIpakTnueckne
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypent
1 buonorus kak Hayka 1 0
2 JKuBblE CUCTEMBI U X U3YUYECHUE 0
3 buonorus knerku 1 0.5
4 XuMHYecKasi OpraHu3aus KJIeTKH 10 0
5 Ctpoenne u PyHKLIUH KIETKH 8 1 2
6 OOmMeH BelecTB U NPeBpaLeHIE YHEPTUH B 9 0 !
KJIETKE
7 HacnenCTBeHrfas[ uHpopManus u 9 0 0.5
peanuzanus e€ B KJIETKe
JKU3HEHHBIN LUK KJIETKU 6 0 1
9 Crpoenne 1 pyHKIUN OPraHU3MOB 17 L5
10 PasMHOXeHUE U pa3BUTHE OPTaHU3MOB 8 0 L5
1 I'eneTuka — Hayka O HaCJIE€ACTBEHHOCTH U ) ! 0.5
HN3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 1
14 I'eneTuka yenoseka 3 0 0.5
15 Cenexuusi OpraHu3MOB 4 0
16 buoTexHonoOrHsA U CHHTETHYECKasi OMOJIOTHsI 4 1
17 PesepsBHOE Bpemsi 1 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
No ni/m HanmeHoBaHMe pa3fe/ioB H TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypent
| 3apoXKaAeHUE U Pa3BUTHE IBOIOLIUOHHBIX 4
MPeICTaBJICHUN B OMOJIOTHI
2 MHuKpO3BOIIOLINS U €€ PE3YIIbTaThI 14 2
Maxkpo3BOSIOLMSA U €€ PE3yIbTaThl 6
4 [IpoucxokaeHne U pa3BUTHE KU3HU HA 15 15
3emiie '
5 IIpoucxoxxaeHue 4en0BeKa — AaHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aHMOOTHOIIEHUSX
6 OpraHU3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY KaroIeu cpenoi
7 Opranusmsl 1 cpena oOuTaHus L5
DKOJIOTUsl BUAOB U MOMYJISILIUH 0.5
9 Jkojorus coodiecTs. IKOIOTHIECKHE 19 0.5
CUCTEMbI
10 buocdepa — rmobanpHas 3kocHCcTEMA
11 Yenosek U OKpysKaroLas cpena
12 Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







MOYPOUYHOE NM/JTAHNPOBAHWE

No
n/n

10

1

10 KJTACC

Tema ypoka

Buonornsa Kak KOMMNieKcHas HayKa
N Kak 4acTb COBPEeMEHHOr0
obuiecTBa

K¥MBble CUCTEMbI M NX CBOMUCTBA

YpoBHeBas opraHn3alus X1BbIX
CUCTEM

VicTopusi OTKPbITUSE U U3yYeHUst
KneTkn. KnetouHas Teopus

MeToAbl MONEKY/ISIPHON W
KNeTOYHOI 61uonormn.

XNMUYECKNIA cOCTaB KNETKU

MuHepanbHble BewecTBa KNETKN,
nx bruonornyeckasa ponb

OpraHunyeckune BellecTBa KNeTku
— benku.

CgolicTBa, Knaccupukaumsa m
(PyHKUMN 6enKoB

OpraHunyeckue BewecTBa KNeTKM
— yrnesofbl.

OpraHn4yecKune BeLLLECTBA KNNETKM -

KonnyecTtBo yacoB

Bcero

KOHTpPO/MbHbIE
paboThbl

MpakTnyeckue
paboThbl

[JaTa
N3yYeHns

06.09.2024

07.09.2024

09.09.2024

13.09.2024

14.09.2024

16.09.2024

20.09.2024

21.09.2024

23.09.2024

27.09.2024

ONEeKTPOHHbIE LMDPOBLIE
obpasoBaTefibHble

pecypchbl

https://lesson.edu.ru/catalog

http//portal.edu.ru

httpz//portal.edu.ru

http//portal.edu.ru

http://portal.edu.ru

http://school-collection.edu.ru/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/


https://lesson.edu.ru/catalog
http://portal.edu.ru/
http://portal.edu.ru/
http://portal.edu.ru/
http://portal.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

12

13

14

15

16

17

18

19

20

21

22

23

amnuapl.
[unarHocTnueckas KOHTPO/ibHas
paboTa Ha Ha4ano roga.

HyknenHosble kKucnotbl. JHK n
PHK.

CTpoeHune n pyHKunn AT®.
Opyrue HykneosnaTpugochaTthbl
(HT®)

MeTofbl CTPYKTYPHOI 61M0M0rnm

Tunbl KNeToK. NpokKapuoTnyeckas
K/leTKa

CTpoeHune ayKapuoTUYeCKOIA
KNEeTKW.

MoBEPXHOCTHbI annapat KIeTKu

OpaHomemGpaHHble opraHougbl
KNEeTKMW.

MonyaBTOHOMHbIE OpraHoujbl
KNETKN: MUTOXOHAPWW, NiacTuibl.
JlabopaTopHasn paboTa
«ccnefoBaHue naasmonunsa u
[lernnasmoninia B pacTuTesbHbIX
KNeTKax»

CTpoeHune 1 hyHKLUKM sapa.

HeMeMﬁpaHHble opraHonabl KNETKn

KoHTponbHas paboTta no Teme
"CTpoeHMe KNETKN™

CpaBHUTeNbHasA XapakTepucTmka

0.5

28.09.2024

30.09.2024

04.10.2024

05.10.2024

07.10.2024

11.10.2024

12.10.2024

14.10.2024

18.10.2024

19.10.2024

21.10.2024

25.10.2024

http/Dortal.edu.ru/

https://rn.edsoo.ru/863cd65e

https://rn.edsoo.ru/863cd65e

https://rn.edsoo.ru/863cd65e

https://rn.edsoo.ru/863cd65e

https://rn.edsoo.ru/863cd65e

https://rn.edsoo.ru/863cd65e

https://rn.edsoo.ru/863cd65e

https://rn.edsoo.ru/863cd65e

https://lesson.edu.ru/catalos


http://portal.edu.ru/
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://lesson.edu.ru/catalog

24

25

26

27

28

29

30

31

32

33

K/1ETOK 3yKapunoT. JlabopaTopHas
pab6oTa «M3yyeHne cTpoeHus
K/1ETOK Pas/In4HbIX OPraHn3mMoB»
AcCCUMUNALMS W AUCCUMUNALNS —
[Be CTOpPOHbI MeTabonnsmMa. Tunbl
obMeHa BeLLLeCTB.

depMeHTaTUBHBIN XapakTep

peakuuii KNeTouHoro mMetabonunsma.

JlabopaTopHasn paboTa «W/3yueHue
(hepMEHTATUBHOIO pacLlensieHns
nepokcuja BofopoAa B
PacTUTENbHbIX N )XUBOTHbIX
KNeTKax»

Benkun-akTnBaTopbl 1 6enKu-
WHIMO6UTOpBI

ABTOTPO(HbIA TMN 06MeHa
BeLLeCTB

doTocuHTE3

XeMOCUHTES.

AHa3pobHble opraHu3ambl. Buabl
O6POXKEHMSA.

A3p06HbIe opraHM3Mbl. JTanbl
3HepreTnyeckoro obmeHa
OHeprus mem6paHHOro rpagneHTa
NpoTOHOB. CuHTe3 AT®P: paboTa
NPOTOHHON AT®-CMHTA3bI

PeaKuUUM MaTPUUYHOIO CMHTE3a

26.10.2024

08.11.2024

09.11.2024

11.11.2024

15.11.2024

16.11.2024

18.11.2024

22.11.2024

23.11.2024

25.11.2024

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog


https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

34

35

36

37

38

39

40

41

42

43

44

45

46

47

TpaHCKpUNUMS — MaTPUYHbIN
cuHTe3 PHK

TpaHcnauma v eé stanbl

KopnpoBaHne aMMHOKUCAIOT. Posnb
pubocom B 6UOCUHTE3e benka

OpraHusayusi reHoma y npokapuoT
N ayKapuoT

KoHTponbHasa paboTa no Teme
"CTpoeHune 1 (n3N0N0rusa KneTkn'

Bupycbl — BHEKNETOUHbIE (HOPMbI
YXV3HWU 1 06/1MraTHble NapasnThbl.

BupycHble 3a60/1eBaHNS YeN0OBEKa,
YXMBOTHBbIX, pacTeHni

HaHoTexHonormm B 6M00rnn n
mMeguumHe

XKU3HEHHbIN LUK KNeTKK

MaTpuuHblii cnHTes AHK

XpOMOCOMBI.

JeneHve KNeTKN — MUTO3

Tunbl KNeToK. KapuokKnHes u
LUTOKNHES.

Perynsiynsi XXM3HeHHOTr o LuKia

29.11.2024

30.11.2024

02.12.2024

06.12.2024

07.12.2024

09.12.2024

13.12.2024

14.12.2024

16.12.2024

20.12.2024

21.12.2024

23.12.2024

27.12.2024

28.12.2024



48

49

50

51

52

53

54

55

56

57

58

59

K/eTOK
OpraHu3m Kak euHoe Lenoe

TKaHuW pacTeHWin. JlabopaTopHas
paboTa «M3yueHne TKaHelk
pacTeHnA»

TKaHM XXMBOTHbIX U YefoBeKa.
JlabopaTopHasn paboTa «W/3yueHue
TKaHel XXMBOTHbIX»

OpraHbl. CUCTEMbI OpPraHoB.
JlabopaTopHas paboTa «MN3yueHune
OpraHoB LIBETKOBOI0 pacTeHUsI»

Onopa Tena opraHnU3smoB

[ABW>XeHne opraHnM3mMoB

NMuTaHne opraHnN3MoB

MuTaHne NO3BOHOUHbIX XXMBOTHbIX.
MuweBapuTenbHas cucTema
yenoBeka

[bixaHue opraHM3mMoB

[bixaHne No3BOHOUYHbIX XXNBOTHbIX
N yenoBseka

TpaHCcnopT BeLLEeCcTB y OPraHnU3MoB

KpoBeHoCHasi cuctema
MO3BOHOUYHbIX XXUBOTHbIX U

0.5

0.5

0.5

30.12.2024

10.01.2025

13.01.2025

15.01.2025

17.01.2025

20.01.2025

22.01.2025

24.01.2025

27.01.2025

29.01.2025

31.01.2025

03.02.2025

05.02.2025

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog


https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

60

61

62

63

64

65

66

67

68

69

70

71

yesioBeKa

BbigeneHue y opraHmsmoB

3almTay opraHusmoB

MMMyHHaAa cuctema 4yenoBseka

Pa3apaXnmocTb U perynauus y
OpraHu3mMoB

FymopanbHasi perynsuus un

SHAOKPUHHaA cuctemMa XXUBOTHbIX U

yenoBeka
®opMbl pasMHOXeHWsI OpraHn3mMoB

KoHTponbHas paboTta no Teme
"OpraHusm - Kak egunHoe Lenoe™

Meiio3

MameToreHe3. O6pa3oBaHue 1
pasBuTUE NOMOBLIX K/ETOK.
JlabopaTopHasn paboTa «W/3yueHue
CTPOEHUSA MOMOBbLIX K/IETOK Ha
roTOBbIX MUKpOMNpenapaTax»

NHAMBMAYanbHOe pasBuTme
OpraHu3mMoB

3aKnajgKa OpraHoB ¥ TKaHeil.

PocT 1 pasButue XXNBOTHbIX.

0.5

07.02.2025

10.02.2025

12.02.2025

14.02.2025

17.02.2025

19.02.2025

21.02.2025

24.02.2025

26.02.2025

28.02.2025

03.03.2025

05.03.2025

https://lesson.edu.ru/catalos

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog


https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

72

73

74

75

76

77

78

79

80

81

82

Pa3mHoOXeHUe 1 pasButure
pacTeHwuii. JlabopaTopHas paboTa
«CTpoeHMe OpraHoB PasMHOXEHMS
BbICLLMX pacTeHWNI»

McTopusa cTaHOB/IEHUA U pa3BUTUA
FreHeTUKN KakK HayKu

OCHOBHbIe NOHATUA U CUMBO/IbI
reHeETUKMN.

3aKOHOMepHOCTU HacnegoBaHmA
npusHakoB. MoHornbépuaHoe
CKpelwymBaHue. lNpakTuyeckas
pa6oTa ""PelwleHne 3agad Ha
MOHOIrM6PUAHOE CKpeLBaHme"
LinTonornyeckne oCHOBbI
MOHOMMO6PUAHOIO CKpeLMBaHus
AHannsupytoulee ckpeLlnBaHume.
HenonHoe gomnHmnpoBaHune
AnrnbpungHoe ckpewmsaHue.
MpakTuueckas pabota «PeLleHne
3ajay Ha aurnbpuaHoe
CKpeLymBaHue»
LluTonornyeckre oCHOBbI
ANTUBPUAHOIO CKpeLLMBaHMUS
CuensieHHOe HacnefoBaHWe
NpPU3HaKOB

XpomocoMHasa Teopus
Hac/eCTBEHHOCTU

[CeHeTMKa nona

0.5

0.5

0.5

07.03.2025

10.03.2025

12.03.2025

14.03.2025

17.03.2025

19.03.2025

21.03.2025

31.03.2025

02.04.2025

04.04.2025

07.04.2025

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog


https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

83

84

85

86

87

88

89

90

91

92

93

[TeHOTMN Kak LesIocTHasA cucrtema

KoHTponbHasa paboTa no Teme
""PellleHVe reHeTUYecKux 3agay'"

MN3mMeHYMBOCTb NpU3HaKOB. Byl
N3MEHYNBOCTHU

MoaudurkayoHHas N3MEHUYMBOCTb

BapuauunoHHbIA psg un
BapmalunoHHasa Kpueasi.
JlabopaTopHasn paboTa
«3aKOHOMEPHOCTH
MOANGUKALMOHHON N3MEHUYNBOCTN.
MocTpoeHne BapuaLMOHHOIO psAja
N BapuayoHHOW KpUBOM»
MeHOTMNNYECKasA N3MEHUYNBOCTb.
KombuHaTuBHas M3MeH4YNBOCTb

MyTauMoHHasa N3MeHUYNBOCTb.

3aKOHOMEpPHOCTU MYTaLWUOHHOIO
npotecca.

"eHeTMKa yenoseka. [NpaKTnyeckas
pabota «CocTaB/ieHMe 1 aHan3
POAOCNOBHOM»

MeTogbl MeAULLUHCKOM reHeTUKM

3HayeHne MefULNHCKOWN TeHeTUKN
B NPeaoTBpaLLEHNN U TeYeHUN
reHeTU4YecKnx 3aboseBaHui
yenoBeka

0.5

09.04.2025

11.04.2025

14.04.2025

16.04.2025

18.04.2025

21.04.2025

23.04.2025

25.04.2025

28.04.2025

30.04.2025

05.05.2025

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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95

96

97

98

99

100

101

102

OCHOBHbI€ NOHATUA CeNeKLUMN.
JlabopaTopHasn paboTa «W3yueHue
COPTOB KYNbTYPHbIX pacTeHU n
nopoj AOMAaLLHUX XUBOTHbIX»

MeToAbl CeNeKUMOHHOW paboThbl.

LOCTMXeHNs cenekunm pacTeHnn u
YKNBOTHBbIX.

MToroeast KOHTposibHasi pa6oTa no
3a Kypc 10 knacca

BroTexHonorna Kak Hayka u
oTpac/ib NPoOVU3BOACTBA.

OCHOBHbIe HanpaBneHns
CUHTETUYECKOW Guonornm

XpomMocoMHasa 1 reHHas
NHXeHepusa

MeANLMHCKME BUOTEXHONOT N

Pe3epBHbIi YpoK. [MOBTOpeHME,
0606LeHNe, cucTemaTmalmns
3HaHWI

OBLLEE KOMMYECTBO YACOB MO
MPOrPAMME

102

0.5
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12.05.2025

14.05.2025

16.05.2025

19.05.2025

21.05.2025

23.05.2025

23.05.2025

26.05.2025

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog


https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
No Hara nudposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue p
n/m Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypcbl
1 OsomounoHHas Teopus Y. JlapsuHa 1 03.09.24
BIKYIIAE CHUJIIBI 3BOJIOLIMH BUAOB MO Y.
2 Hproicy . A 1 04.09.24
Japsuny
Bopnba 3a cylecTBOBaHKE, €CTECTBEHHBII
3 P yueel 1 06.09.24
U ICKYCCTBEHHBINH OTOOD
@OopMUPOBAHUE CUHTETUYECKON TEOPUHN
4 pMHP P 1 10.09.24
3BOJIIOLIUU
DTarbl 3BOJIIOLMOHHOIO Mpolecca:
5 B pot 1 11.09.24
MHUKPO3BOJIFOLISI 1 MaKPO3BOJFOLIHS
[MonynAuus — saeMeHTapHas eqUHILA
6 Y P s . 1 13.09.24
3BOJIIOLUU
3aKOH reHeTH4YeCcKoro paBHoBecHs JK.
Xapnau, B. Baiinbepra. JlabopaTopHas
7 b P patop 1 0.5 17.09.24
pabora «BpIsiBIEHHE H3MEHYHBOCTH Y
ocobeli 0OmHOTO BUIAY
8 DneMeHTapHbIe (PaKTOPBI 3BOTIOINN 1 18.09.24
D¢pdexr ocroBarens. dpdext
9 OyThuUTOUHOTO ropJbika. CtapToBas 1 1 20.09.24
KOHTPOJIbHAsA paboTa.
Murpanuu. M3oma0uu nonyJisnui:
10 rpan 5 YR 1 24.09.24
reorpaduyeckas, OMoIoruIecKast
11 EctecTBeHHBII 0TOOP — HaNpaBJISIOLIHIA 1 25.09.24




(haKkTOp SBOIOIUH

12

ITonosotii oTOOp

27.09.24

13

[IprcnocobneHHOCTh OPraHU3MOB KakK
Pe3yJIbTaT MUKPOIBOJIFOLIUH.
JlaboparopHnas padota «3yuenue
apoMop(h030B U HIUOANATITALIUH Y
PacTEeHUH U KUBOTHBIX)

0.5

01.10.24

14

IIpumepr! mpUCIOCOOIEHNH Y OPraHU3MOB:

mMoponoruueckue, GU3NOIOTHUECKHUE,
OMOXHMMHYECKHE, MOBEIEHUECKHE.
Jlaboparopnas padora «IIpucnocoOnenus
OpTraHU3MOB U UX OTHOCHUTECJIbHAA
1[eJ1eCO00Pa3HOCTbY

0.5

02.10.24

15

Bun, ero kputepuu U CTpyKTypa.
Jlaboparophnast padbora « CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

04.10.24

16

Ctpykrypa BUIa

08.10.24

17

BunooOpa3oBanue kak pe3yjbTaT
MUKPOIBOJIFOIHH

09.10.24

18

CBs13b MHKPO3BOJJKOLIUA U STTMACMUOJIOTUA

11.10.24

19

Makpossomtouus. [laneontonoruueckue
METOAbI U3YUCHUSA 3BOJIFOITUN

15.10.24

20

Buoreorpaduueckue METOIbI U3YISHUS
3BOJIOLIUA

16.10.24

21

OMOpHONOrHYecKre H CPABHUTENBHO-
MOP(HONOrHUECKUE METOIbI U3YYCHHS
HBOJIFOLIH

18.10.24

22

MonexkyasapHO-reHeTHUECKHE,

22.10.24




OHOXUMHYECKHAE U MAaTEMATHYIECKHE
METOAbI U3YUCHUS 3BOJIFOLITUN

23 OO01me 3aKOHOMEPHOCTH 3BOJIFOLIUH 23.10.24
AnantuBHas panuaiusi. HepaBHOMEPHOCTH

24 pasnall P P 25.10.24
TEMIIOB HBOJIFO LU
KonrponbHas padora "OCHOBBI

25 poJbHaz p 06.11.24
SBOJIOIUH".
HayuHble v qOHAYYHbBIE TIPEICTABIEHUS O

2% y AoHay pen 08.11.24
3apOKIAEHUN KU3HU
OCHOBHBIE 3Tallbl HEOPTAHUYECKOM

27 12.11.24
SBOJFOLIUU

28 I'unotessl 3apokAeHUs JKU3HU 13.11.24
Hctopust 3emMitu 1 METOMIBI €€ H3YUEHHUSI.
Jlaboparopnast padora «M3yuenue u

29 patopraz p Y 0.5 15.11.24
OMUCaHUE UCKOMAEMBIX OCTATKOB JAPEBHUX
OPTaHU3MOB»
HauanbpHble 5Tansl OpraHu4ecKon

30 19.11.24
SBOJIFOLIUU

31 DBOIOLHUS SYKAPHUOT 20.11.24
OCHOBHbIE 3TaIlbl YBOJFOIHH

actuTeibHOTro Mupa. [IpakTudeckas

32 P pa. 1P . 0.5 22.11.24
pabora «M3yuenne ocobeHHOCTEH
CTPOEHUS PACTEHUI Pa3HbIX OTAEIOBY
OCHOBHbIE 3TaIlbl YBOJIFOIHH KUBOTHOTO

33 26.11
MHUpa
DBoJTrOLHS KUBOTHBIX. [IpakTudeckas

34 pabora «M3ydenne ocobeHHOCTEH 0.5 27.11.24

CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX»




PazBurue xxu3Hu Ha 3emiie 1o 3pam 1

35 29.11.24
nepuoaam
MaccoBble BBIMUpPaHUsl — HKOJIOTHYECKHe

36 03.12.24
KPHU3UCHI NMPOLIOTro
CoBpeMeHHbIH 3KOJIOrHYeCKUil KPU3HUC, ero

37 04.12.24
0COOEHHOCTH

38 CoBpemeHHasl cucTeMa OPraHu4ecKoro 06.12.24
nporioro, CUCTEMaTHYECKUE TPYIIIbI, o
KonTtponbpHOe TeCTUpOBaHUE 110 TEME

39 . ., 10.12.24

3apokaeHue KU3HUA

40 AHTpOIONIOrusl — Hayka O 4eJloBeKe 11.12.24
Pa3Butue npencrasieHuil o

41 P 13.12.24
IIPOUCXOXKJIEHUH YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranndeckoro mupa. JlaboparopHas

42 pabora «M3ydenne ocobeHHOCTEH 0.5 17.12.24
CTPOEHHUSI CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
NPSIMOXOKIEHUEM»

43 JIBHoKyIME€ CUJIBI AHTPOIIOT€HE3a 18.12.24
CooTHourerne OUONIOTHYECKUX U

44 20.12.24
COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E

45 OcHOBHbIE CTaIUU aHTPOIIOTeHE3a 24.12.24

46 ITaneorenerrka u najeoreHOMHUKa 25.12.24

47 DBOIOLUSI COBPEMEHHOTO YEJIOBEKA 27.12.24
Yenoseueckue packl. [Ipaktuyeckas

48 padora «3yueHune 3KOIOrHIeCKHX 0.5 10.01.25
afanTanuil 4eaoBeKay

49 KoHTponbHOE TECTUPOBAHHE MO TEME 25.12.24




"AHTponoreHes"

50 3apok[ieHue U pa3BUTHE 3KOJIOTUU 1 14.01.25
Merons! skonoruu. Jlaboparopuas padora

51 «H3yyenne MeTon0oB H3KOJOTHYECKHUX 1 0.5 15.01.25
UCCJIEIOBAHUIT

5 3HaueHne SKOJIOrMYeCKUX SHAHUMI ISt | 17.01.25
YeJI0BEKa

53 Dxonoruueckue GakTopsl 1 21.01.25
Abuornueckue paxkropbl. CBeT Kak

54 SKOJIOTUYECKHA (PaKTOop. Ha6opaTopHevm ! 0.5 5 0125
padora «BpIsiBIeHHE TPUCTIOCOOIEHHI
OPTaHHU3MOB K BIIUSTHHIO CBETa»
Abuotnyeckue pakropnl. Temneparypa
KaK YKOJIOTHYECKUH paxTop.

55 Jlaboparopnas pabota «BrisiBnenne 1 0.5 24.01.25
pUCTIOCOOICHNH OPraHU3MOB K BIIFSTHHIO
TEMIIEPaTyPbl»
Abnornueckue pakTopbl. BiraxkHOCTD Kak

56 sKonorndeckuii pakrop. Jlaboparopras ! 0.5 580125
pabora «AHaToOMUYeCKHEe OCOOCHHOCTH
pacTeHH U3 Pa3sHBIX MECT OOUTAHUS)

57 Cpenbl oOuTaHUsT OPraHU3MOB 1 29.01.25

58 buonornueckue puTMsl 1 31.01.25

59 ’KvzHeHHbIE POPMBI OPraHU3MOB 1

60 buornueckue paxropsl 1
3HaueHne OMOTHYECKIX B3aUMOAEHCTBUI

61 IUIA CYIIECTBOBAHUS OPraHU3MOB B Cpeae 1

obuTanus




DKOJIOTHYEeCKUE XapaKTEPUCTUKU

62
MOMYJISILIUH
OcHOBHbIE NIOKA3aTENN MOMYJISILIUY:

63 YHUCJIEHHOCTD, IUNIOTHOCTD, BO3PACTHAA U
MOJIOBAast CTPYKTypa
OcHOBHbIE MIOKA3aTENN MOMYJISILIUU:

64 POKIaeMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 Dxonoruyeckasi CTpyKTypa HOIyJIALNUN

66 JInHaMuKa NONyJIsILUU U €€ PeryJsanus

67 Kpusble pocTa YMCIEHHOCTU MOMYJISILIUH.
Kpusbie BboKMBaHUS
DKOJIOTHYECKasl HULLIA BUA.

68 Jlaboparopnas pabota «IIpucnocoOnenus 0.5
CEeMsIH PaCTEHUN K PaCCEJICHUIO»

69 Bun kak cucrema nonyJssiiui

70 3aKOHOMEPHOCTH MOBEIEHUS U MUTPALUM
JKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHUOIIEHO3

72 JxocucTeMa Kak OTKpbITasi CUCTeMa

73 Kpyrosopot BelecTs U NOTOK SHEPTUH B
3KOCHCTEME

74 OCHOBHBIE MTOKA3aTENIN HKOCUCTEMBI

75 DKOJOTUYECKHE MTUPAMHUIBI

76 H3meHennst cooOIecTB — CyKLIEeCCUU

77 IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI

03€ep U peK. DKOCUCTEMbI MOPEl U OKEaHOB




IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI

78 TYHJp, JIECOB, CTEINEH, MyCThIHb

79 AHTpPOIIOreHHbIE 5 KOCUCTEMbI

20 Ypboskocucremsl. [IpakTudeckas pabora
«H3yueHune u onrcanue ypOoIKOCHCTEMBD) 05
3aKOHOMEPHOCTH (HPOPMHUPOBAHHS

81 OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B
3KOCHUCTEMAX
MexaHu3MBbl BO3AECHCTBUSA 3arpsi3HEHUI

%) Pa3HBIX TUIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIMOHHOM U
5KOCHUCTEMHOM yPOBHSIX

23 Kontpomnphbiii 3auet mo Teme OCHOBBI
SKOJOruun".

84 Yuenne B. M. Bepranckoro o 6uochepe

%5 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ounocdepsr

86 KpyrosopoTs! BewiecTs u
OMOreOXUMHUYECKUE LINKJITBI

87 3oHanbHOCTH Onocheprl. OCHOBHBIE
OMOMBI CyIIN

88 YcroiunBocTh Orochepsl

89 DKOJIOrHYeCKUe KPU3UCH] U UX MPUUHHBI

90 Bo3zneiicTue uenoseka Ha Ouocdepy

o1 AHTpPOIIOreHHO€E BO3/IEHCTBHE Ha
PacCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupozsl




OcHOBHbIE NPUHLIUIIBI YCTOHYUBOTO

%3 Pa3BUTHSI YEJIOBEUECTBA U TPUPO/IBI !
PaimoHanbHOe MPUPOIONONB30BAHUE U

94 COXpaHeHHUe OMOJIOTHYECKOTO 1
pa3HooOpasus 3eMin

05 O6006menne no Teme « MUKPOIBOJIFOLIUS U !
€€ pe3yJIbTaThl»

96 O6006menne no Teme «MakpOIBOJOLIUS U !
€€ pe3yJIbTaThl»

97 O606menne no Teme «IIpoucxoxneHne u !
pa3BUTHE XXKU3HU HA 3eMIie»

08 O606menne no Teme «IIpoucxoxneHne !
YeJIOBEKa — AHTPOIIOTEHE3»

99 Hrorosas arrecranus 3a 11 knacc. 1

100 O6006menne o Teme «OpraHu3Mel U cpena !
oOuTaHus»

101 O6o6LueHIfe 10 TeMe «DKOJIOTHSI BUIIOB U !
MOy JISLHI»

102 O606menne no Teme «brocdepa — !
rio0aabHas SKOCUCTEMa»

OBLIEE KOJIMYECTBO HACOB I10 102 75

ITPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A A., Pyouos A M. u
apyrue; nox penakumeii [laceunnka B.B., AkionepHoe o01iecTBo
«H3narensctBo «IIpocBerieHue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A A., Pyoiio A.M. u
apyrue; nox penakuueii [laceunnka B.B., AkponepHoe o01iecTBo
«HznarensctBo «IIpocBerieHue»

* buonorus. buonornueckue cucremsl U poneccehl, 10 kinace/ Tepemos A.B.,
[Terpocosa P.A., O0OecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «AOL]
MHEMO3HUHA»

* buonorus. buonorndeckue cucremsl u mporeccsl, 11 knace/ Tepemor A.B.,
[Terpocosa P.A., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «AOL]
MHEMO3HUHA»

* buonorus. O6mas 6uosnorus, 10 knacc/ 3axapos B.b., Mamontos C.I'.,
Conun H.HU., 3axaposa E.T.; nox penaknueii 3axaposa B.b., O6miectBo ¢
OTrPaHUYEHHON OTBETCTBEHHOCTHIO «IPOMAY; AKIIMOHEPHOE OOLIECTBO
«HznarensctBo «IIpocBerieHue»

* buonorus. O6mas 6uosorus, 11 knacc/ 3axapos B.b., Mamontos C.I'.,
Conun H.U., 3axaposa E.T.; nox penaknueii 3axaposa B.b., O6miecTBo ¢

OTrPaHUYEHHON OTBETCTBEHHOCTHIO «/IPOMAY; AKIIMOHEPHOE OOLIECTBO



«H3parensctBo «IIpocBemeHue»

METOJUYECKHNE MATEPUAJIBI JIUISI YUUTEJIA

[Tporpamma: [Iporpamma mo Ouoa0THKU 11 001IE00PA30BATENBHBIX IIIKOJT
(cOopuuk buonorus. Paboune nporpammel. [IpeameTHas IMHAS yYEOHUKOB
«JInnust sxu3amy. 10—11 knaccel: yued. mocodue i 0011e00pa3oBaTEIbHbIX.
opranu3anmii: 0a3oBbiii ypoBeHb / B. B. Tlaceunuk, I'. I'. [1IBenos, T. M.

Edumora. — M. : [IpoceenicHu

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1.JJaGopaTtopHblit npakTukyMm bruonorus 6-11 knacc (y4eOHOE 2IEKTPOHHOE
uzaanue), PecnyOonukaHckuii MybTUMeANa EHTp MockBa. PecryOnukanckuii
MYJbTUMEIUA LIEHTP

2.0OnekrponHas oudbnmmoteka. [Ipoceemenue. MynbTumeanitnoe yueOHoe
nocodue M Ipoceemenne MEJIMA

3.2#noc-ueHTp aucTaHiMoHHOro oopazoanuss WWW. Km. ru /education
http://portal.edu.ru

https://resh.edu.ru/subject/5/10

https://resh.edu.ru/subject/5/11/
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