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HOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yueOHOMY mpeamery "buosnorus" (manee - OMOJIOrUs) Ha
YPOBHE cpeaHero oOmiero oOpazoBaHus pazpadoTaHa Ha OCHOBE DeAepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoranuu B Poccuiickoii deneparmmny,
OI'OC COO, Konuenumu npenoaaBaHus ydeOHOro npeamera «buonorus» u
OCHOBHBIX MOJIOXKEHUH (eAepalibHOM paboueil mporpaMMsbl BOCIIATAHUS.

YueOnplii npeamer «buonorusiy yrayOnéHHOro ypoBHst m3yueHus (10-11
KJIACChI) SIBJIIETCS OJTHUM W3 KOMIIOHEHTOB MpeaMETHON oOmactu «EctecTBEHHO-
HayuHble mpeaMeTel»y. CormacHo mnonoxkeHusm OI'OC COO mnpodunbHbIE
y4eOHBIC TPEAMETHI, U3y4aeMble HA YIIYONEHHOM YPOBHE, SIBISIFOTCS CHOCOOOM
mupdepeHumanuu  0Oy4YeHUsT HA YPOBHE CPEAHEro o0mero oOpa3oBaHus |
OPU3BaHBl O0ECTIEUNTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeTHUM Npo(heCCUOHANBHBIM U BHICIIM 00pa3oBaHueM. B To ke Bpems
KOKOBIA M3 3THX YYEOHBIX MPEAMETOB JAOKEH OBITh OPUEHTUPOBAH Ha
OPUOPUTETHOE PEIICHUE O0PA30BATEIbHBIX, BOCHUTATEIBHBIX M Pa3BHBAIOLIMX
3a/1a4, CBSI3aHHBIX C MNpPOoQoOpHEHTAUMEH OOYdYarOMMXCsl W CTUMYJUPOBAHUEM
MHTEPECAa K KOHKPETHOW O0JIaCTM HAy4YHOT'O 3HAHMS, CBS3AHHOTIO C OWOJIOTHEH,
MEIULIMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CHOPTOM HMJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yeOHOMY mnpeaMmety "buosorus" maér npeactaBiacHUE O
LHEJIA W 3aJadaX M3y4YeHHs y4eOHOoro mpeamera «buonorus» Ha yriyOIEHHOM
YPOBHE, ONpeeseT 0053areIbHOe (MHBAPUAHTHOE) TPEIMETHOE COIEPIKAHUE, €T0
CTPYKTYPUPOBAHME MO Ppa3AeiaaM MW TeMaMm, PACHPEACIeHHEe MO Kiaccam,
PEKOMEHIYET MOCJICA0OBATEIbHOCTh M3YUYCHHS Y4YeOHOTO Marepuana ¢ y4ETOM
MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JOTMKM y4eOHOro Mporecca,
BO3pPACTHBIX OCOOCHHOCTEH oOyuvarommxcs. B nporpamme mno Owuosoruu
peaTM30BaH MPUHLIMUI TPEEMCTBEHHOCTH C HK3YYCHHEM OHMOJIOTMH HA YPOBHE
OCHOBHOro  of0miero  oOpa3zoBaHus, Omarogaps 4YeMmMy MPOCMATpPHBACTCS
HANpPaBJICHHOCTh HA MOCJIEAYIOMIEE PpPa3BUTHE  OWOJIOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX HA (POPMHPOBAHME €CTECTBEHHO-HAYYHOIO MHWPOBO33PEHUS,
SKOJIOTHYECKOTO MBILUICHHS, MPEACTABICHU O 3I0pOBOM 0O0pa3e >KW3HH, Ha
BOCIIUTAHHE OEPEIKHOTO OTHOLICHHS K OKpY’)Karlled NpupoaHoil cpene. B
nporpamMme no OWOJIOTMM TAaKXKe MOKAa3aHbl BO3MOKHOCTH YUYeOHOIrO MpeaMmeTa
«buonorusy B peanmm3anmu  TpeGoBanui DPI'OC COO K mMIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W MPEAMETHBIM pe3yjbTaraM OOy4YeHUS W B
(OpMUPOBAHMM OCHOBHBIX BHIOB Y4YcOHO-TIO3HABATENIBHOW  JEATEIBHOCTH
oOy4JaronmMxcsl M0 OCBOCHUID COJCpXaHUs OMOJIOTMYECKOr0o 00pa3oBaHUsl Ha
YPOBHE CPEAHETO 00MIEr0 00pa30BaHMSI.

VYueOnslii npeamer «buonorus» Ha ypoBHE CpemHero odmero o0pa3oBaHus
3aBepmacT OuoJlornyeckoe 00pa3oBaHME B IIKOJAE M OPUEHTHPOBAH Ha



paclIMpeHrue U yrayOjaeHue 3HaHWU OO0ydaromuxcs O >KMBOU MPUPOAE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMONOTWMHU, 3MOPUOSIOTMU W OMOJIOTMU Pa3BUTHA,
TCHETUKH, CEJICKIIMH, OMOTEXHOIOTUH, SBOJIFOLIMOHHOTO YYCHHUS U HKOJIOTHH.

HN3yuenne yueOHOro mnpeamera «bHONOTHsS» HA YIIYOJEHHOM YPOBHE
OPUEHTHPOBAHO HA TOJArOTOBKY OOYYAKOIIUXCS K MOCHECAYIOMIEMY MOJIYYCHHUIO
OMOJOrMYeckoro  oOpa3oBaHWsi B By3ax M OpPraHu3alMsIX  CPEAHErO
npogeccnonanbHoro o0pazoBanus. OCHOBY €ro COACPKaHHUs COCTABIISICT CHCTEMA
OMOJIOTMYECKAX  3HAHWW, TMOJYYECHHbIX TMPU H3YYCHHH  OOYYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKHAX PA3aciiOB OMOJIOTUMA HA YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10—11 kimaccax 3TW 3HAHWs MONYYarOT pa3BuTHE. Tak,
paciupeHbl U yrayOneHbsl OMOJOTMYECKHE 3HAHUSL O PACTECHUSX, >KMBOTHBIX,
rpudax, OaKkTepusx, OpPraHU3Me 4YEJNIOBEKa, OONIMX 3aKOHOMEPHOCTSX JKHU3HH,
JOTOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBEICHUS MPUKIIAAHOTO U TOUCKOBOTO
XapakTepa, KOTOPbIE MOXHO MCIOJIb30BATh KAK OPUEHTHUPHI JUISl MOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHA Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHWU C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, MOJYYCHHBIMU OOYYArOIIUMUCS TPHA H3YUYEHUH
(U3MKH, XUMHHA, TeOrpaduu 1 MATEMATUKH.

CrpykTypa mporpaMmbl Mo y4eOHOMYy mnpeaMmery "buojorusa" orpaxkaet
CUCTEMHO-YPOBHEBBI M 3BOJIIOUMOHHBIA MOAXOABI K W3YYECHHIO OWOJIOTHH.
CornacHO MM, H3y4arOTCsl CBOHCTBA U 3aKOHOMEPHOCTH, XAPAKTEPHBIE ISl SKHBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aliy, SBOJIOLMN OPraHUYeCKOro MApa Ha 3eMIle,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpazusi IuiaHethl. Tak, B 10 kjacce
W3YYAKOTCS. OCHOBBI MOJIEKYJSIPHOM M KIJIETOYHOM OWooruu, >MOpUOJIOTHM W
OMOJIOTMHM Pa3BUTHUSL, TCHETUKUA M CEICKUUM, OMOTEXHOJOTMM W CUHTETHUYECKOM
OMOJIOTMH, AKTYyaJIM3UPYIOTCS 3HAHUS OOydaroumxcs nmo OOTaHWKE, 300JI0THH,
aHaromuu, (pusnonoruu uenoBeka. B 11 knacce M3y4yaroTCs SBONKONMOHHOE
YUEHHE, OCHOBBI SKOJIOTUU U yUeHHUE 0 Ouocdepe.

YueOnpliik  npeamer  «buonorus»  Opu3BaH  O0ECNEYHTH  OCBOCHHE
00y4aromuMHICsl OMOIOTHYECKUX TEOPUH W 3aKOHOB, UACH, MPUHIUIIOB U MTPABHIL,
JIS)KaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOEHHH, MHOro00pa3MM M OCOOCHHOCTSX KIIETKH, OpPraHW3Ma, MONyJsIuH,
OMOLEH03a, SKOCUCTEMBI, O BBIIAOIIUXCS HAYYHBIX JOCTH)KCHHUSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHM, TPHUKIIAIHBIX aCEKTaX OMOJOrMYECKUX 3HAHWMA. J{7s
Pa3BUTHS W TOJACPKAHHWS WHTEpeca OOydarommMxcss K OWOJIOTMM HAapsAy Co
3HAUUTENIBHBIM O0OBEMOM TEOPETUUYECKOTO MAaTEpUaNIa B COAEPYKAHUMU MPOTPAMMBI
1o OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHCH CTAHOBJICHHS M PA3BUTHS
TOWM WM MHOHW oOnacTH OWOJIOTWMHM, BKJIQJAOM OTCUYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BAKHEHIINX OMOJOrMYECKUX U SKOJOTUYECKUX MTPOOIIEM.



Llens n3yuenus yueOHoro npeamera «buonorusy Ha yriryOnéHHOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra W MNPUOOPETCHUE YMEHMIA
UCIOJIb30BaTh 3TH 3HaHWs B (DOPMUPOBAHMK MHTEPECA K OMPEACIEHHONH 00acTu
npo(hEeCCHOHANIBHONM AEITENLHOCTH, CBSI3aHHOW C OMONOTMEl, WM K BBIOOPY
y4eOHOr0 3aBEACHUS IJIsl MPOIOJKEHUS OMOJIOrMYECKOro 00pa3oBaHusl.

JlocTwokeHrMe 1enu  u3ydeHust yuyeOHoro mnpeamera «buosorus» Ha
yriayOJIEHHOM YPOBHE 00ECIIEUMBACTCS PELICHUEM CIIEAYIOLINX 33/1a4:

OCBOCHHE O0YyYarOUIUMUCS CUCTEMBI OMOJOTMYECKUX 3HAHWUN. 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLUENUUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NPABHJIAX, COCTABJISIFOIIMX COBPEMEHHYIO ECTECTBEHHO-HAYYHYIO KAPTHHY MUPA; O
CTPOEHUU, MHOrooOpa3ul MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKA,
OpPraHu3M, MONyJsLus, BU, OMOreoneHos3, onochepa); 0 BbIAAOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEOBAHUSIX B OMOJIOTUH,

O3HAKOMJICHUE OOYYarOmMXCs C METOJAAMU TO3HAHMS YKUBOW MPUPOMIBL:
UCCIICIOBATEILCKUMHA ~ METOJAMM  OMOJIOTMYECKUX HayK (MOJIEKYJIIPHOM W
KJIETOYHOW OHOJOrMM, SMOPUOIOTMM W OWOJIOTMM PA3BUTUSl, TECHETHUKA U
CEJICKIIMM, OWOTEXHOJOTMM W CHHTETUYECKOW OWOJIOTMH, MAaJEOHTOJIOTHH,
JKOJIOTMH),  METOJAMH  CaMOCTOSTENIBHOIO  MPOBEACHUS  OMOJOTHYECKHX
UCCIICIOBAaHMI B Jla0opaTtopu W B MNOpUPoAC (HAOMIOACHHE, H3MEPCHUE,
SKCIEPUMEHT, MOJICTTUPOBAHUE ),

OBJIaZIcHHE  OOy4YarOIMUMUCS YMEHUSMHM. CaMOCTOSATENBHO  HAXOJMUTH,
AQHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOH TEPMHMHOJIOTMEH M CHMBOJIMKOW, YCTAHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJOTMM M  COUMAIBHO-DKOHOMHUYECKAMH W 3KOJIOTMYECKAMHA
npodiieMaMu  YEIOBEUYECTBA, OLECHUBATH MOCICACTBUS CBOCH NEATEIBHOCTH IO
OTHOUIEHUIO K OKPYXKaloIICH NpUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBI0  OKPYXKArOUIMX JIIoAcH;, OOOCHOBBIBaTH M COOMIOJATh  MEPHI
npo(UIaKTUKN MHPEKIMOHHBIX 3a00JIEBaHWi, MpaBUIa MOBEICHUS B MPUPOAC U
obecrnieueHnst 0€30MACHOCTA COOCTBEHHOW >KM3HEACATENBHOCTH B UPE3BBIYANHBIX
CUTyaUMsiX MPUPOAHOIO W  TEXHOTCHHOIO  XapakTepa, XapakTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JIaCTH OMOJIOTHH,

pa3BUTHE Y O0YYAIOUINXCS MHTEIICKTYATbHBIX U TBOPUYECKHAX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSIMM W COBPEMEHHBIMHU
UCCIICIOBAHUSIMM B OWOJIOTHMM, PEMIACMBIMH €10 MpoOaeMamMu, METOIO0JOTHER
OHMOJIOTHYECKOTO UCCIICIOBAHMS, NPOBEICHUS AKCMEPUMEHTATTHHBIX
WCCIICTIOBAHMIA, PEIICHUSI OMOJIOTMYECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTHYECKUX
OOBEKTOB M MTPOLIECCOB,;



BOCIUTAHUE Y 0OYYAIOMIUXCS IEHHOCTHOTO OTHOLIEHUS K SKUBOH MPUPOJE B
LEJIOM U K OTJIEJIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJOTHUECKOM,
ICHETUYECKOM TIpaMOTHOCTH, OOWIeH KyJbTYphl TMOBEACHUS B MPUPOJAE;
UHTETPalliN €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHue  OOyYalOUIMMHUCS  KOMIETEHTHOCTH B PAllMOHATBHOM
OPUPOAONOL30BaHUM (COOIOCHUE MPaBW TOBEACHUS B MPUPOJE, OXPaHbBI
BUJIOB, YKOCUCTEM, OMOC(hephl), COXpAaHEHUU COOCTBEHHOIO 370POBbS U 310POBbS
OKpyXaromux JiroAcd  (coOmogaeHuss Mep npoduiaktuku  3a00JI€BaHUM,
oOecrnieucHuEe O€30MAaCHOCTH KU3HEACITEIbHOCTH B YPE3BBIYAMHBIX CUTYyalUsIX
OPUPOAHOTO M TEXHOTCHHOTO  XapakTepa) HA OCHOBE  MCHOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUI W YMEHHI B MOBCEAHEBHOM KU3HM,

CO3/IaHME  YCJIOBHMA Uil  OCO3HAHHOIO  BbIOOpa  OOy4YaKOIIMMUCS
WHIUBU Y aJIbHOM o0pa3oBarenbHOR TPacKTOPHH, COCOOCTBYIOLIEH
NOCEeNYIOWEMY MPO(PECCHOHANIBHOMY CaMOOMPEACTICHUI0, B COOTBETCTBUU C
WHIMBUYAIbHBIMUA UHTEPECAMHU U MOTPEOHOCTIMU PETHOHA.

OO0wee 4ncao 4acoB, OTBEACHHBIX HA M3YYECHUE OMOJIOTUM HA YIiyOJICHHOM
YPOBHE CpeAHEro obmiero oopaszoBanus, cocrapiser 204 vaca: B 10 kimacce — 102
yaca (3 4aca B Henento), B 11 kimacce — 102 yacoB (3 yaca B HEACHIO).

Ot6op opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOy4YeHUS] OMOJIOTHH
OCYILLIECTBIISETCS C YYETOM CrEeUU(UKU €ro COAEpXKaHUsS U HAMPaBJICHHOCTH Ha
OPOAOJDKEHUE OMOJOrMYECKOro o0pa3oBaHMs B OpraHM3aLUsAX  CPEIHErO
MPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

OO0s13aTeNBbHBIM YCIOBHEM MPU 00yYEHUN OMOJIOTHH HA YTIyONEHHOM YPOBHE
SIBJISIETCSI MPOBEACHUE JIAOOPATOPHBIX M MpakTH4ecKkuX padoT. Tarke ydacTtue
00y4aroluxcsi B BBIMOJIHEHUH MPOEKTHBIX U YUEOHO-UCCIIE0BATENBCKUX PadoT,
TEMAaThKa KOTOPbIX ONPEHENSETCS  YUMTEJEM HA OCHOBE  HMEIOLIUXCS
MaTePUAILHO-TEXHUUECKUX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

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

Tema 1. buoJsiorust Kak HayKa

CoBpeMeHHas OMOJIOrUsl — KOMIUIEKCHAs: Hayka. KpaTkas ucTtopusi pa3BUTHs
Ouojornn.  buonormdyeckue  HaAykKMm M HM3y4aeMble  MUMU  TPOOJIEMBI.
OYHAAMEHTAJILHBIEC, TPUKIAIHBIE W TOWCKOBBIE HAYYHBIC WCCICIOBAHUAS B
OHMOJIOTHH.

3HaueHue OMONIOruM B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccun, cBszaHHble ¢ Ouosjorued. 3HaueHHE OHMOJIOTUU B
MPAKTUYECKON JEATEIPHOCTH YEJNOBEKA: MEIMLMHE, CEJIbCKOM  XO3SMCTBE,
MPOMBILIJIEHHOCTH, OXPAHE MTPUPO/IBL.

JleMoHCTpanun

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

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

Tema 2. KuBble cHCTEMBI U HX H3y4Y€HHE

JKuBbie cuCTEMBI Kak MOpeaMeT u3ydeHust Ouonoruu. CBOMCTBA KMBBIX
CUCTEM. €IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTb W LEINOCTHOCT,
CIOKHOCTh W YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aIMs,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTD, U3MEHYABOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHW3an >KUBBIX CHCTEM. MOJEKYJSPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OPraHU3MEHHBIN, MOMYJIALIUOHHO-BUIOBOA, SKOCHUCTEMHBII
(OuoreoneHoTHYECKHMIA), OuocepHbiil. [Iponecchl, MPOUCXOMANIUE B KUBBIX
cuctemax. OCHOBHBIE TPHU3HAKH >KMBOro. JKu3Hb Kak (opMa CYIIECTBOBAHUS
mMarepun. Hayku, n3ydaromme >KMBbIE CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3aIUN.

H3yuenne xuBbIX cucTeM. MeTtoael Omonmornueckoil Hayku. HalGmroneHue,
MU3MEPEHHUE, SKCIIEPUMEHT, CUCTEMATH3ALMS, METaaHANN3. [ [OHATHE O 3aBUCUMON 1
HE3aBUCUMOW mnepeMeHHOM. [lmanupoBanume oskcnepumenTta. llocTraHoBKa U
npoBepka runote3. Hynepas runoresa. [loHstre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3Opoc B Owmonornueckux AaHHbIX. OILIEHKA JOCTOBEPHOCTH MOJIYYECHHBIX
pe3ynbTaroB. [IpUUMHBI HWCKOKEHUS PE3YJIBTATOB JKCIepuMeHTa. [loHsATHE
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuiel w cxembl: «OCHOBHBIE TPH3HAKK >KU3HWY, «buomornyeckue
cuctemely, «CBONCTBA IKMBOM Marepum», «YPOBHM OPraHU3alMHA >KMBOHN
npupoabl», «CTPOCHUE >KUBOTHOH KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OPraHOB YEJIOBECYECKOr0 OpraHu3may, «buoreonenos», «buocdepa», «MeTomabl
W3YYCHUS KUBOU MPUPOIBD.

O6opynoBanue:  jgabopatopHoe  oOOpyAOBaHWE  JJIi  MPOBEACHUS
HAOFOICHU, N3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTu4yeckass pabora «/CnoNBb30BaHME PA3IMYHBIX METOAOB  IPH
W3YYCHUH KUBBIX CHCTEM.

Tema 3. buosiorust KJIeTKu

Knetka — cTpykTypHO-QYHKIMOHANBHAS €AMHMALA >KUBOro. KHcropus
oTKpbIThs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knetounas teopust (T. [1IBanH,
M. Illnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOH KIIETOYHOM
TEOPHH.

MeToapl  MOJIGKYJSIPHOH M KJIETOYHOW  OMOJOTMM:  MHKPOCKOTMS,
xpomatorpadusi, 31eKTpodope3, METOA MEUCHBIX aroMoOB, MU(PPEPEHIHUATBEHOES
UEHTPU(PYTUPOBAHKWE, KYJIbTHBUPOBAHUE KIETOK. H3yuenue ¢huxcuposaniivix
K1emox. DJIEKTPOHHAss MUKpockonus. Kowugoxranrenas muxpockonus. Bumanvioe
(NpUdICU3HEHHOE) U3YYeHUe KIEeMOK.

JleMoHCTpanun

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

TaGnmuupl 1 cxeMbl: «CBETOBOM MUKPOCKOID», « ONEKTPOHHBIA MHKPOCKOID),
«Hctopust pa3BATHS METOA0B MUKPOCKOTIM.

OOopyaoBaHuE: CBETOBOM MHKPOCKOIN, MHUKPOMNpPEnaparbl PacTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTnyeckass padora «M3yueHHEe METOAOB KJIETOYHOH OWOJIOrHA
(xpomarorpadus, saekrpodopes, aAupdepeHnmanbHOe UEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XAMHUYECKUI COCTAB KIETKH. Makpo-, MUKPO- W YJIBTPAMUKPOIIEMEHTHI.
Boma u €€ posb Kak pacTBOPUTENS, PEAr€HTa, y4acTUE B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOPEryasaunui. MUHEPATbHBIC BEIIECTBA KIETKH, MX OMOJIOTHYECKas
POk, POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranvueckne BelIECTBA KIETKH. buomornueckue mnonumepel. benku.
AMUHOKHUCIIOTHBIA cocTaB OenkoB. CTPYKTYpbl O€NIKOBON MOJIEKyJbl. [lepBruuHas
CTpyKTypa Oe€ika, NenThAHas CBs3b. BTOpWYHAsA, TpPETUYHAs, YETBEPTUYHAS
CTpykTypel.  [lenarypaums. CpoiictBa OenkoB. Kiaccupukaums — OenkoB.
buonornueckune Ppynkumum 6enkoB. /lpuonsei.



YrneBoabl. MOHOCAXapuabl, AMCAXAPUBL, OJIATOCAXAPUBI U TTOJTUCAXAPHIBL.
O0wmii nnaH CTpoeHHss W (PU3HKO-XMMHWYECKHE CBOWCTBA  YITIEBOJOB.
buonornueckne QpyHKIMM YIIIEBOJOB.

Jlununel. I'mapopunbHo-THApOdoOHBIE cBOMcTBA. Kitaccuukanms Tunuaos..
Tpurmunepuabl, (ocPoaunmuabl, BOCKH, CTEpoubl. buosornueckue QyHKIUU
munuoB. O0uMe cBOKWCTBa OMOJOrMYECKMX MEMOPAH — TEKYUYECTh, CTOCOOHOCTD K
CaMO3aMBIKaHHUIO, MOTYIIPOHUL[AEMOCT.

Hyxneunosbie kucnotel. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Tpunuun kommiementapHoctd. [lpasuino Yapradgda. Ctpykrypa
JIHK — nBoiinas cnupane. Mecronaxoxknenue u ouonornueckue Gpynkumn JTHK.
Bunel PHK. ®yukunn PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsisu B Monekylie ATO.
buonornueckne pynknun AT®. BoccTaHOBIICHHBIE TEPEHOCYUKH, X (PYHKIMN B
KIneTke. /[pyeue myxineozuompupochamer (HTP). Cexenupoanue JIHK.
Memoowr eeromuxu, mpancKpunmoMuKy, POmMeoMuKu.

CrpykTypHas Ouosiorusi: OMOXUMUYECKUE U OMO(PU3NYECKUE UCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOH CTPYKTYpbl OHOMOJIEKYN. Mooeruposanue
CMPYKMypul U QYyHKYUti OUOMOAEKYN U UX KOMNIeKco8. Komnvlomepulii OusdaiiH u
opeanuyeckuil curmes GUOMONIEKY]l U UX HENPUPOOHBIX AHANLOOG.

JleMoHCTpanun

[Toprpertsr: JI. Tomwmnr, /. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkiun,
®. Canrep, C. [Ipy3unep.

Jlnarpammbl:  «PacnpeneneHue XMMUYECKHMX JJEMEHTOB B HEKHMBOM
npUpoIey, «PacnpenesieHne XUMHYECKUX SJIEMEHTOB B KUBOU MTPUPOACY.

Tabmuupl m cxemsbl: «llepuoanueckas Tabnuna XUMHYECKHX JJIEMEHTOBY,
«CTpoeHre MOJEKYJIBI BOJBIY, «BemecTBa B COCTaBe OpPraHu3moBy, «CTpoeHue
MOJIEKYJIBI  Oenka», «CTPYKTypbl O€nKOBOH MONEKYbDY, «CTPOEHHE MOIEKYJI
yraeBoaoB», «CTpPOEHUE MOJNEKYJN JMNOUAOBY, «HyKIEHHOBBIE KHCIIOTBIY,
«Ctpoenne Monekyisl ATOy.

O0opy1oBaHKE: XUMUYECKAS TOCYAa U 000Dy I0OBAHKUE.

Jlaboparopnasi pabora «OOHapykeHUE OCITKOB C TOMOIIBIO KAUECTBEHHBIX
PpeaKIniny.

JlaGopaTropnass  padora  «lMccimemoBaHWE — HYKIICHMHOBBIX — KHCIIOT,
BBIICTIEHHBIX M3 KJIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u QyHKUHMHU KJIETKH

Tunel KIETOK: DJYKapUOTHUYECKass M Opokapuotuyeckas. CTpyKTypHO-
(PYHKIMOHAIBHBIE 0O0OPA30BAHUS KIIETKH.



CrtpoeHue npokapuoTH4eckoit kieTku. Kierounas ctenka OakTepuii u apxeil.
Oco0eHHOCTH CTPOEHUsI TEeTepOTPOPHONR W ABTOTPOPHONH MPOKAPUOTHUECKUAX
KJIETOK. MEeCTO M POJIb MPOKApUOT B OMOLICHO3aX.

CrpoeHue U (YHKIIMOHUPOBAHHE 3YKapHOTHYECKON KJIETKH.
[Inasmatnyeckas MeMOpana (Tuazmaniemma). CTpykTypa IJIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB YeEpPe3 IUIA3MATHUYECKY0 MEMOpaHy: MacCHBHBIN
(mupdy3us, obneryéHHas auQQy3usi), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIMA
akTuBHBIM TpaHcmopt). [lonynmponunaemocts MemOpanbl. PabGora HaTpwmii-
KaJMEBOr0 Hacoca. DHIOLMTO3. MUHOLMTO3, (harouuTo3. Dx300uTo3. Kiertounas
cTeHka. CTPYKTypa U PyHKIHMH KIIETOYHONH CTEHKH PACTEHUH, TpHOOB.

[uromnazma. [lurozome. [utockener. JBrwxkenne nuroniaasmMbl. OpraHou/Ibl
KIeTkn. OpHOMEMOpaHHBIE OPraHOMJbl KJIETKW. JHAOIUIA3MATH4eCKas CETh
(OIIC), annapar ['onpmky, TU30COMBI, UX CTPOCHHME M (YHKIMH. B3auMOCBs3b
OJTHOMEMOPAaHHBIX OPraHOMAOB KIETKH. CTPOEHWE TPaHYJIIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oeinxos ¢ IIIC. CUHTE3 pacTBOPUMBIX OenKkoB. CUHTE3
KJIETOYHBIX  MeMmOpaH. [nankuii  (arpaHysisipHBIA)  SHAOIUIA3MATHYECKUN
petukynaym. CekpetopHas QpyHkius annapara ['onbmku. Mooupurayus benxos 8
annapame [ onvoocu. Copmuposka benxos 6 annapame 1 onvoscu. TpaHCIOPT
BEILIECTB B KIIETKE. BakyoJin pacTUTENBHBIX KIETOK. KiteTounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OPraHOMIbI  KJIETKM:  MUTOXOHJPHM,  IJIACTHJBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue m (QPyHKIMM MHUTOXOHAPWH W miacTui. llepBUYHEIE,
BTOPUYHBIE WM  CIIOKHBIE  IMIACTHABl  (POTOCHUHTE3UPYIOLIMX  DYKAPHOT.
XJIOpOMJIACThI, XPOMOIUIACTHI, JICHKOIUIACTHI BBICILIUX PACTECHUNA.

HememOpannbie opraHonael kneTkn CTpoeHue U (PyHKIUM HEMEMOpPaHHBIX
OpPraHouI0B KJIETKH. Pubocomsi. [Ipomesicymoynvie Guramernmot.
MuxkpodunamenTel.  Axmunogvie  muxpoguiamermol.  MBbIIICUHBIE  KJIETKH.
Axmunosgvie komnonenmsi Hemwviutednvix Kiemox. MukpoTpyOouku. KneTouHbri
ueHTp. CTpoeHHME W JBWKEHHE SJKTYTMKOB M pPEeCHUYEK. MHKpOTpyOOUKH
nuTorasmel.  LleHTpuons. benxu, accoyuuposamnnvie ¢ muxpoguiamenmamu u
muxpompybouxamu. Momopnuie benxu.

Snpo. Obosoyka sApa, XpOMATHH, KapHOIIa3Ma, SAPBILIKH, UX CTPOEHUE U
¢yHkumMu. SnepHeiii OenkoBblii MaTpukc. [IpoCTpaHCTBEHHOE PaCHONIOKEHHUE
XpoMOcOM B MHTepDasHOM sape. yxpomamun u eemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL J[unamuka s0epnoii o0bonouku 6 mumose. AHoepnwiil
Mpancnopm.

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

JleMoHCTpanun



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

TaOmuupl 1 cxeMmbl: «CTPOEHUE JYKAPUOTHYECKOH KIETKW», «CTpOcHHE
JKUBOTHOM  KJEeTKM», «CTpOEHWE  pacTUTENIbHOM  KIeTkw», «CTpOeHHe
MUTOXOHIPUI?, «S1po», « CTPOCHUE NTPOKAPUOTUYECKON KIICTKI.

OOopyaoBaHuE: CBETOBOM MHKPOCKOIN, MHUKPOMNpPEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENaparsl OAKTEPUATBHBIX KIIETOK.

Jlabopatopnass pabora «/M3ydeHuE CTPOCHHS KIETOK  Pa3JIMYHBIX
OpPraHU3MOB.

IIpakTnyeckas padora «3yuyeHue CBOWCTB KIIETOUYHOH MEMOPAHBIY.

JlaGoparopnasi paGora «McciaenoBaHue muasMonms3a M JEIUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IlpakTuyeckass  pabora  «/M3ydyeHue  OBWOKEHUS  LMTOIUIA3MBI B
PACTUTENBHBIX KIIETKAX).

Tema 6. OOMeH BelIECTB M NPEeBPALLEHUE JHEPIUH B KJIETKe

ACCUMWIISILIAS ¥ TUCCUMUWIISALIAS — IBE CTOPOHBI MeTabom3Ma. Tunel oOMeHa
BEUICCTB. ABTOTPOQHBIA M TreTepoTpoQHBIA. YdacThe KHCIOpPOAa B OOMEHHBIX
npoueccax. OHEpPreTudeckoe oOecnedeHue KIETKH: mnpepauicHue ATO B
OOMEHHBIX Tmpoueccax. OEPMEHTATUBHBIM XapakTep peakuuid KIECTOYHOrO
meTabonu3ma. DEPMEHTHI, MX CTPOCHHE, CBOWCTBA M MEXAHU3M JICHCTBUSL.
Kodepmentsl. Otnnunsg (EPMEHTOB OT HEOPraHWMYECKHX KaTanmm3aropoB. benmku-
AKTUBATOPbl M OCIKU-WHTHOWUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
PEAKIMIA OT pa3TMUYHBIX (PAKTOPOB.

[lepBUYHBII CHMHTE3 OpPraHMYECKHUX BEHICCTB B KIETKE. DOTOCHHTE3.
Anorxcueennviti u okcueenmwlil pomocunmes 'y obaxmepuii. (Ceemocobupaiowue
nueMenmel U NUCMeHmsl PeaKyuono2o yenmpd. Ponb XJI0pOMIacToB B MpoLecce
(dotocunTeza. CBeToBas U TeMHOBas gasbl. Qomoovixanue, Cs., Cy. u CAM-muno
¢pomocunmesa. IIpoaykTuBHOCTh (HOTOCHHTE3a. BimsHue paznuyHbX (PaKTOPOB
Ha CKOPOCTh (POTOCUHTE3a. 3HAUYCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpazue OpPraHu3MOB-XEMOCHHTETUKOB!
HUTpU(PUUUpPYOIME OaKTEpUH, KEIE300aKTEPUH, CEPOOAKTEPHH, BOJOPOAHBIE
OakTepuu. 3HAYCHUE XEMOCUHTESA.

AHa»poOHBIE OpraHu3Mbl. Buabl OposkeHus. IIpoaykTel OpoKeHHS W WX
UCIOJb30BAHUE YETIOBEKOM. AHA3pOOHbIE MHKPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHUH U BO3OYAUTENH OOJIE3HEH.

A3poOHBIE OpraHu3Mbl. Jrarbl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHbIN TaN. [ TMKONIN3 — OECKUCIIOPOTHOE PACHIETIICHUE TITFOKO3BI.

buonorndeckoe oKuCIeHUE, WK KIETOYHOE bIXaHUuE. POk MUTOXOHIPHIA B
npoueccax OMOIOrMYecKOro okucieHus. Luknndeckne peakuuu. OKHCIUTEBHOE
docopunmupoBanue. wuepeus memobpannozo cpaouenma npomornos. Cunmes



AT®D: paboma npomonnoit AT®-cunmaser. IlpenmyinecTBa a3poOHOrO MyTH
0oOMEHa BEIIECTB nepes aHa3POOHBIM. DP(PEKTUBHOCTH SJHEPrETHUECKOT0 OOMEHA.

JleMoHCTpanun

[Toprpersr: [k, Ipuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Murtuen, I'. A. 3aBap3uH.

Tabnuubl U cxeMbl: « DOTOCUHTE3Y, « DHEPreTHUECCKU 00MeH», « BHOCHHTE3
Oenka», «CTpoeHne pepMeHTa», « XEMOCHHTERY.

OOopyaoBaHue: CBETOBOH MUKPOCKOI, 0OOPYJOBaHHUE Al MPUTOTOBICHUS
NOCTOSTHHBIX M BPEMEHHBIX MUKPOITPENAPATOB.

JlaGopaTropnass paGora «M3ydeHue  KaTaIUTUYECKOW  AKTHUBHOCTH
(hepMEHTOB (Ha MPUMEPE aMUJIa3bl UJTU KaTajiasbl)y.

Jlaboparopuass paGora «U3ydyeHue (HEPMEHTATUBHOIO PACIICTIIICHUS
NEPOKCUIA BOJOPOIA B PACTUTENBHBIX W YKUBOTHBIX KIIETKAX).

Jlaboparopunass paGora «CpaBHeHHME TpoueccoB  (POTOCHHTE3a U
XEMOCHUHTE3A.

JlaboparopHnasi padora «CpaBHEHHE MPOIIECCOB OPOYKCHUS U JIBIXAHUSD.

Tema 7. Hacieacreennass uHgopmanus U peajiu3anus eé B KJIeTKe

Peakuyn marpuyHoro cuHte3a. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX
MaTPUYHOTO CMHTE3a. Peann3anus HacneAcTBEeHHON MHpopMmanuu. ['eHeTnueckuit
KOI, ero cpoiictBa. TpaHckpunuums — wmarpuuHelii cuHTe3 PHK. IlpuHOmns
TPAHCKPHUIILUMHU. KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUIETBbHOCTh, ACHMMETPHUYHOCTB.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemrke. Hexooupyrowue PHK.

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

Cogpemennvie npeocmasienus o cmpoenuu 2erHog. OpraHu3anus reHoMa y
OPOKAPUOT M 3YKApPHOT. Perynsius akTMBHOCTH T€HOB y MPOKapHOT. [ 'mmoresa
onepoHa (. XKako6, XK. Mano). Monexyisaprvie mexanusmvi SKCHPECCUull 2eHO8 y
aykapuom. Poiv xpomamuna 6 pe2yiayuu pabomut 2eros. Perynsuus 0OMEHHbBIX
IIPOLIECCOB B KJIETKE. KeTouHbIi romeocras.

Bupycsl — HekeTouHbIE (POPMBI JKU3HHA M OOJUTaTHBIE Mapa3uThl. CTPOEHHE
IOPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepuoaroB. JKusnenmviti yuxi
JIHK-cooepoicawyux  eupycos, PHK-cooepocawux eupycos, baxmepuoghazoas.
Obpamnas mpanckpunyus, pesepmasd, uHmeepasd.

Bupychbie 3a0oneBanns 4enoBeka, skuBOTHbIX, pacrenuii. CITU/], COVID-
19, courabHBIE U METUIIMHCKUE TPOOJIEMBI.

buoungpopmamura: unmespayus u anaiuz ooavuiux maccueos («bigdatay)
CMPYKMYPHLLX OUONI02UYeCcKUX Oantvx. Harnomexunoioeuu 6 buosocuu u meouyune.
IIpoepammupyemvie pynxyuu deaxos. Cnocobwvi 00CMABKU JIEKAPCMA.



JleMoHCTpanun

IToprpeter: H. K. Konsnos, /1. Y. UBaHOBCKHiA.

Tabmuubl U cxembl: «buocuHTe3 Oenkay, «[ eHeTnueckuii ko, «BUPyChD,
«bakrepuoparmy.

IpakTu4yeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. JKu3HeHHbII HHKJI KJIETKH

Krnerounslii 1wk, ero mnepuonabl W perynsums. HMuTepdaza m MHTO3.
Oco0eHHOCTH TPOLECCOB, MPOTEKarommMx B HMHTEpdasze. [loaroroBka KIETKH K
aeneHuto.  [IpecMHTEeTHYEeCKMit  (MMOCTMUTOTUYECKHM),  CUHTETHYECKMA U
NOCTCUHTETHYECKHUIA (TPEMUTOTHYECKUH ) TEPUOIBI HHTEP(A3BI.

Marpuunbsii cuare3 JIHK — perumkanus. [lpuaounsl perummkanun JAHK:
KOMIUIEMEHTAPHOCTDb,  IMOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIIEIBHOCTE.
Mexanusm pennmmkaumu JTHK. Xpomocomel. CtpoeHue xpomocom. Ternomepel u

TEJIOMEpa3a. XPOMOCOMHBI HAa0Op KIETKM — KapuoTun. JIMIUIOMAHBIA W
rariouaHblA  HAOOPBl  XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.  [loJIOBBIE
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaiud MUTO3a W TPOUCXOJAIIME B HUX

nporecchl. Tunbl MuTo3a. KapuokuHe3 W LUTOKAHE3. BUOJIOrMYECKOe 3HAYEHUE
MHUTO3A.

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

Kinerounoe sapo, XpomMocombl, (YHKOMOHAJIbHAs TEHOMMKA. Mexanusmul
nponugepayuu, ouggepenyuposxu, cmapenuss u euberu riemox. «l{ugpposas
KAemrd» — OuouHpopmamuyeckue Mooeiu PYyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpanun

Tabmuubl ¥ cxembl: «OKU3HEHHBIA UK KIETKW», «Muto3y», «CTpoeHUe
XpoMmocomy, «Permukanusa JJTHK.

OOopyaoBaHuE: CBETOBOH MUKPOCKOIT, MUKponpenaparhl: «MHTO3 B KJIETKaX
KOPELIKA JIYKa.

JlaGopaTropnass  pabdora  «M3ydyeHme  XpoMOCOM  HAa  TOTOBBIX
MUKpOIpenaparax.

JlaboparopHasi padota «HabmroaeHE MUTO3a B KJIETKAX KOHYAKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIPENApaTax)y.

Tema 9. CTpoeHue u pyHKUHH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIOHOKIETOYHEIE,
KOJIOHHMAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOEHHOCTH  CTPOCHHMST W JKA3HEHACATENBHOCTH  OJHOKIJIETOYHBIX
OpraHm3MoB. bakTtepuu, apxew, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIE
BOAOPOCIU, APYTHUE MPOTUCTHI. KOJOHUATIbHBIE OPTaHU3MBI.



B3anmocBa3b 4YacTeil MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl OpranoB. Opranu3m Kak eIMHOe 1enoe. I'omeocras.

Tkanm pacreHuid. Tumbl pacTUTENBbHBIX TKaHEH: 0Opa3oBaTelibHAs,
NOKPOBHAsA, MPOBOJALIASA, OCHOBHAs, MexaHWueckasd. OCOOCHHOCTH CTPOCHUS,
(YHKLMIA 1 PACTIONOKEHHS TKAHEH B OpraHax pacTCHUN.

TKaH! >KMUBOTHBIX M Y€IOBEKA. THIBI >KUBOTHBIX TKAHEN: JMUTEIUATIbHAs,
COCIMHUTENbHAS, MbIIICUHas, HEpBHAs. OCOOEHHOCTM CTPOCHUs, (PYHKUMHA U
PacIoJIOKEHHS TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE M T'€HEPATUBHBIE OpraHbl pacTeHuii. OpraHbel H
CUCTEMBI OPraHOB )XMBOTHBIX U YenoBeKa. DYHKIUK OPraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranm3moB. Kapkac pacreHumii. CKeJNEThl OJHOKJICTOYHBIX W
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy>kHblii W BHYTpeHHMA ckener. CTpOeHHE M
TANBI COEAUHEHUS KOCTEN.

JIBW)KEHHE  OpraHu3MoB.  [IBIDKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BH)KEHHWE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBl M HACTHU. JIBWOKEHHE MHOIOKJIETOYHBIX J>KMBOTHBIX W YEJIOBEKA!
MbleyHas cucrema. Peduieke. CkeneTHble MBIIILBI U X padoTa.

Iluranme opranu3moB. Iloriomenne BOABIL, YIVIEKMCIONO Tasa u
MHHEPAIBHBIX BEIIECTB pacTeHUsAMH. [luTaHue >KUBOTHBIX. BHYTPHUIOIOCTHOE U
BHYTPHUKJIETOYHOE MHILEBAPEHUE. [IMTaHME TO3BOHOYHBIX >KMBOTHBIX. OTHENBI
MULIEBAPUATENIBHOIO TpakTta. [lumesapurtenbHele oKenesbl. [lumneBapurenbHas
CUCTEMA YETIOBEKA.

Jlbixanue opraHu3MoB. JIpixanue pactenuii. J{prxanue >kuBoTHbIX. ludPy3us
razoB 4epe3 MOBEPXHOCTh KIIETKU. KoykHOe ApIxaHue. JlpIxarenbHas MOBEPXHOCTb.
KabGepHoe u nérounoe npixanue. J[pIxaHHe MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOCHMUS JIETKMX TMO3BOHOYHBIX YKMBOTHBIX.
JlpIxarelibHas CHUCTEMa 4YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Y NTUL] U
MJICKOTIMTAOMMX. Perynsmus apixanus. JprxarenbHble 00 bEMBIL

TpaHcnopr BELIECTB Y OpPraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUI.
TpaHcnopr BemecTB Yy OKMBOTHBIX. KpoBeHOCHas cucrema W €€  OpraHsl
KpoBeHocHass cuctemMa TMO3BOHOYHBIX SKMBOTHBIX MW uenoseka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLMOHHBIE
YCIIO’)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ perysusl.

Beigenenne y opraHu3moB. BeiaeneHue 'y pacteHuil. BeiaeneHue y
JKUBOTHBIX. CoOKparurenbHble Bakyonu. OpraHsl BblacieHus. DuibTpanus,
ceKkpelrsi 1 00paTHOE BCACHIBAHME KaK MEXAHHM3MBbI PaOOTHl OPraHOB BBIACTICHUSI.
CBs13b TIOJIOCTH TENA ¢ KPOBEHOCHOM M BBIIEIUTENBHON cUcTEMaMu. Belaenenue y



NO3BOHOYHBIX >KABOTHBIX M 4enoBeka. [loukn. CtpoeHue u QyHKIMOHUPOBAHUE
He(ppoHa. OOpa30BaHUE MOYM Y YETIOBEKA.

JammTa y OPraHu3MOB. 3alliTa y OJHOKIIETOYHBIX OpPraHu3mMoB. CIOpPHI
OakTepuii W TUCTBI MPOCTCHIIMX. 3allMTa Y MHOTOKJIETOYHBIX PACTEHUM.
Kyrukyna. Cpeacrsa nacCUBHON M XUMHAYECKON 3aIIATHL. DUTOHLMIEL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M WX NPOU3BOJHBIE.
3ammra opraHu3ma oT OosesHei. IMMmyHHas cuctema denoBeka. KieToudHblii u
TYMOpPaJIbHBIA MMMYHUTET. BpoKAEHHBIA W TPUOOPETEHHBIN crieuupuyecKkuit
UMMYHUTET. Teopusi KIIOHANBHO-CENEKTUBHOrO ummyHnuteTa (I1. Opnux, @. M.
Bepuer, C. Tonerasa). BocmammurenbHble OTBETHI OPraHu3MOB. POk BPOKAEHHOTO
UMMYHHTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BAHUM.

Paznpaxxumocts W peryisiius 'y OpraHu3moB. Paznpaxumocts vy
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaKuMOCTh W peryjsinus y
pacTeHuii. POCTOBBIE BElIECTBA U UX 3HAYECHHUE.

HepBrast cucrema u pedaexkTtopHas peryiasiuust y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOJIIOUMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc n
pedekTopHas 1yra. be3yCloBHBIE U YCIOBHBIE PEPIICKCHI.

I'ymopanbHas peryiasuus M SHAOKPHHHAA CUCTEMA >KUBOTHBIX U UYEJIOBEKA.
JKene3pl DOHIOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JlefCTBHE TOPMOHOB.
B3aumMocBsi3b HEPBHOM W S3HOOKPUHHON cucteMm. [mnoramamo-runodusapHas
cucTema.

JleMoHCTpanun

[Toprpet: WM. I1. I1aBos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOJAOPOCINY, «MHOIOKIETOUHBIC
Bogopocimy, «bakrepumy, «lIpocreiimmey, «Opranbsl IBETKOBBIX PACTEHUNY,
«CuCcTeMBl  OPraHoB  MO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTPOCHHE
HaceKOMbIX», «TkaHm pacreHuity, «KopHeBble cuctembl», «CTpoeHUE cTelnsy,
«CTpOeHHE JMCTOBOM IUIACTUHKWY, «TKaHM >KMBOTHBIX», «CKENET YEIOBEKAY,
«ITmmesapurensHas  cucreMa», «KpoBeHOCHass cucremMa», «JlpIxarenbHas
CHUCTEMAY, «HepBHas  cucremay, «Koxay, «MpIIeyHasE  CHUCTEMAY,
«BplaenurenpHas CHACTEMA», «OHIOKPUHHAA CHCTEMA», «CTPOEHUE MBIIILBDY,
«HUmmynurery,  «KumedHonomoctHeley, «Cxema  TNUTaHUS  PACTEHUNY,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHME THIAPBDY,
«CTtpoeHue 1uiaHapum», «BHYTpEHHEE CTPOCHME MOKIEBOro 4epmsy, «HepBHas
cucrema  peid», «HepBHas cucrema gnarymkw», «HepBHas — cucrema
npecMblkarommxes»,  «HepsHas  cucrema  nruny, «HepBHas — cucrema
MJICKOTTMTAINX)», «HepBHAs cucteMa yenoBekay, «Pedrekcy.



OOopynoBaHHE: CBETOBOH MHKPOCKON, MHKPONPENApAThl OJHOKIETOUYHBIX
OPraHM3MOB, MHKPONpEMapaTsl TKAHEH, pPAKOBHHBI MOJUIOCKOB, KOJUICKIUH
HACEKOMBIX, WIJIOKOXKUX, YKUBBIC JK3EMIUIAPbl KOMHATHBIX PACTEHUH, repOapuu
pacTeHWi pasHbIX OTACIOB, BJIAKHBIC TMpPENaparbl >KMBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUIEKIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YENOBEKA,
000pyIOBAaHUE 7Sl AEMOHCTPALMK TOYBEHHOTO W BO3YIIHOTO MUTAHUS PACTCHUH,
PACIIEIUICHUS KpaxMalia U OEJIKOB MoA ACHCTBUEM (DEPMEHTOB, 000PYAOBAHUE AJIst
JEMOHCTPALMN OMNBITOB MO M3MEPECHHUIO KU3HEHHON EMKOCTH JIErKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABMXKCHUH, MOJENIN TOJOBHOTO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHuasi padora «3yucHHE TKAHCH PACTCHHI.

JlaGoparopHast padora «3y4eHue TKaHEN KUBOTHBIX).

JlaGopaTopHuasi padora «/3y4eHne OpraHoB IBETKOBOI'O PACTCHHSY.

Tema 10. Pa3mHoOKeHHe U pa3BUTHE OPraHU3MOB

DopMBI PA3MHOXKEHHMST OPraHU3MOB. Oecroyioe (BKIIIOYAsh BETETAaTUBHOE) U
nojoBoe. Buapl  Oecrmosioro  pa3sMHOXKECHHs:  MMOYKOBAaHHWE,  CHOPYJISLUS,
(parmeHTaLMs, KITIOHUPOBAHHUE.

[Tonosoe pasmHokeHue. [lonoBeie KIETKW, Wiau rametel. Meio3. Craaum
Mmeio3a. [loBeneHne XxpoMocoMm B Meito3e. KpoccuHroBep. buonornyeckuii CMbICI
M€E03a W TOJIOBOro mporecca. Melo3 M €ro MecTo B IKU3HCHHOM LIMKIIE
OPraHHU3MOB.

[Tpen3apoapliieBoe pa3BUTHE. ['aMETOreHe3 y JKUBOTHBIX. [10JTIOBBIE JKENE3BI.
OOpa3zoBaHu€e W pa3BUTHE MOJIOBBIX KJIETOK. CiepMaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHne ©W  SMOPHUOHAIBHOE PAa3BUTHE JKUBOTHBIX. CHocoOBI
OIJIOJOTBOPEHHS: HAPYKHOE, BHyTpeHHeeE. [[apTeHorenes.

HWHnuBHyaibHOE PA3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
0 Pa3BUTHH OPraHU3MOB. Mopghoeeres — oona uz enasvix npoobiem smOpuoIocUU.
Konyenyusa mopghoeernos u  mooenu mopgocenesa. Craagum >MOpPHOTEHE3a
JKUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenme. Tumbl  apoOGieHus.
Jlemepymunuposannoe u  HeOepmuHuposarnHoe OpobOnenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH APOOJECHUS MJICKONUTAIOUX. 3apOJbIIIEBbIE JIMCTKH
(racTpyJisinms ). 3aKJIaJKa OPraHOB M TKAHEH W3 3apOABIIIECBBIX TUCTKOB. B3anMHoe
BIMSHUE YaCTe pa3BHBAIOLICTOCS 3apojbllia (3MOPHOHAIBHAS WHIYKIMSA).
3akiagka TUIaHA CTPOCHHMS JKMBOTHOIO KAk  PE3yJbTaT HMEPapPXUUYCCKHUX
B3aMMOJCHCTBHI reHOB. BiusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE Pa3IMYHBIX
(haKTOPOB OKPYKAIOUICH CPEIbI.

Poct u pazButue >kuMBOTHBIX. llocTamOpuoHanbHbld mnepuon. Ilpsmoe wu
HenpsaMoe pa3ButHe. Pasputne ¢ meramopdo3oM y OECHO3BOHOUYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOIOrMYECKOE 3HAYECHHE MPSAMOTO M HEMPSAMOro



pa3BUTHs, UX PACIPOCTPAHEHHUE B NMPUPOJE. THIBI poCTa KUBOTHBIX. DAKTOPHI
PEryJISILMN POCTA KUBOTHBIX U YeJIOBEeKA. CTauy MOCTIMOPHOHAIBHOTIO PA3BUTHS
y JKUBOTHBIX U 4€l0BeKa. [leprnoapl OHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOrMYECKHE TPOLIECCHI.

PazmHokeHMe W pasuthe pacteHuid. [ametodut u cnopodut. Meho3 B
JKU3HECHHOM  [MKJIE€ pacTeHuwil. OOpa3oBaHue cmop B Mpoiecce Mekosa.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHME M PA3BUTHE  PACTUTEIIBHBIX
OpraHu3MoB. JIBOMHOE OMIOJOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHUE U
Pa3BUTHE CEMEHH.

MexaHu3MBl PETYJISILUN OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «BereraruBHoe pasMHOKEHUEY», « UMbl OECHnooro
pPa3MHOXKEHUS», «Pa3MHOXKEHME XJIAMUIOMOHAIbIY, «Pa3MHOXEHUE DSBITIEHBIY,
«PasmHOkeHUE THAPBIY, «Meio3y, «Xpomocombny, «['amerorenesy, «CTpoeHue
SWLIEKIETKM U CrepMaro3onaay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsamoe u
HENpsAMoe  pa3BuTuey, «Pa3BuTue Maickoro sxyka», «PasBurue capaHumy,
«PazButre narymkm», «J{BOMHOE OIUIOAOTBOPEHME Y LBETKOBBIX PACTEHUWY,
«CTpOoeHHE CeMsIH OOHOJOJIBHBIX W IBYAOJBHBIX PACTEHUN), « JKU3HEHHBIA LIAKI
MOPCKON  KamyCThbDy, «/KU3HEHHBIA UMK MXa», <OKU3HEHHBIA  IUKI
NarnoOPOTHUKAY, « KM3HEHHBIN LIUKIT COCHBLY.

OOopyaoBaHHE: CBETOBOM MHMKPOCKOI, MHKPOMpENapaThl SIALEKICTOK W
CIEPMATO30UI0B, MOJEND « LMK pa3BUTUS JATYIIKIAY.

JlaGopaTopnasi padora «3y4eHHE CTPOEHHUS MOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

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

Jlaboparopnass padora «CTpOocHHME OpPraHoB pPa3MHOXKEHHUS BBICIIHMX
pacTEHUN.

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

Hctopust CTaHOBJIECHHS W Ppa3BUTHS TECHETUKM Kak Hayku. Paboter I
Mengpens, I'. ne ®@puza, T. Moprana. Poiap 0TeueCTBEHHBIX YUYEHBIX B Pa3BUTUU
reHeTrku. Padotel H. K. Konbiosa, H. M. Baeunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
QUIETIBHBIE TEHBI, AIBTCPHATUBHBIC NPU3HAKW, JOMWHAHTHBIA W PELIECCUBHBIN
NPU3HAK, TOMO3UT0Ta, TETEPO3AT0TA, YUCTAS JIMHUS, THOPHIbIL, TEHOTHUII, (DEHOTHIT.



OCHOBHBIE ~ METOABI  TCHETHKW:  TMOPUAOIOTHYECKUH,  LUTOIOTHYECKUA,
MOJIEKYJIAPHO-TEHETHYECKHIA.

JleMoHCTpanuu

IToprpeter: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
BaemnioB, A. H. benmosepckuid, I'. JI. Kapneuenko, FO. A. @wmnuenko, H. B.
Tumodeer-PecoBcknid.

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

Jlaboparopuass pabora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHUX
HCCIIEIOBAHUIY .

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

MonoruOpuanoe ckpeunmBanue. [lepBbiii 3akoH MeHaens — 3aKoH
eAMHOO00pa3usl THOPUIOB MEPBOro NokojeHus. [IpaBuno nomuarpoBanus. Bropoii
3aKkOH MeHzenss — 3aKOH PAacIUCIUICHUs NMPU3HAKOB. [[ATONOrMYECKUE OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS. [ MIOTE3a YNCTOTHI TAMET.

AHanm3upyroLee CKpemuBanue. [IpoOMeEKyTOUHBIN XapakTep HACIECIOBAHUS.
Pacuiennenne npu3HakoB Py HENOJHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpenmBanue. Tpetnii 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HACJICIOBAHMsT ~ MPU3HAKOB.  LluTONmOrmuyeckue  OCHOBBI  JUTHOPHIHOTO
CKPELIVBAHUSI.

CuernienHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuernneHHoe
HACJIEAOBAHUE TE€HOB, HAPYLICHUE CLEIUICHUS MEXAY TeHaMH. XPOMOCOMHAas
TEOPHsI HACIEACTBEHHOCTH.

['enernka nosia. XpoOMOCOMHBIA MEXAHU3M ONPENETCHUS 11071a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBL. ['OMOraMeTHbI M Te€TEpOraMeTHBIA MO ['eHeTnueckas
CTPYKTypa MOJOBBIX XpOMOCOM. HacneqoBanue Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

['enoTHn Kak nenoctHas cucrema. [ ImedoTponus — MHOKECTBEHHOE IEHCTBHE
reHa. MHOXECTBEHHBIM —amienu3M. B3auMOIEHCTBAE HEAUICNBHBIX TE€HOB.
Kommementaprocts. Onmcras. [lonumepus.

['eHETUYECKMI KOHTPOJb PAa3BUTUSL PACTEHWM, >KMBOTHBIX M YEIOBEKA, a
TaKKe (PU3MOJIOTHYECKUX TMPOLECCOB, MOBEACHUS W KOTHUTHBHBIX (DYHKIMIA.
['eHeTHUECKNE MEXAHU3MBI CHMOMOTEHE3A, MEXAHU3MBbI B3aUMOACHCTBHS «XO3SIMH
— Mapas3uTy U «XO35IMH — MHKPOOMOM». ['€HETHYEeCKME acCMeKThl KOHTPOJIS W
W3MEHEHUS HACJICACTBEHHOW MH(OPMALMKU B IOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

IToprpeter: I'. Mennens, T. Mopras.

TaGmuupl n cxembl: «IlepBblif 1 BTOPO#l 3akoHBl Menaens», « TpeTtuii 3aKoH
MeHnpensy, «AHaIM3MpyrOLIee CKpelmuBaHue», «HemomHoe ITOMUHUPOBAHUEY,
«CIEMIEHHOE HACNEA0BAHUE MPHU3HAKOB y Apo30Qumiby, «l'€eHeTuka monay,



«Kapmotun uenoeeka», «Kapuotun apo3zodwibly, «KapuoTWm OTHLBD,
«MHOXKECTBEHHBIN AJIJICIU3MY, « B3aUMOICCTBUE T€HOBY.

OOopynoBaHue: MOJENb s JEMOHCTpAlMM 3aKOHOB E€AMHOOOpasus
ruOpUIOB TEPBOTO MOKOJEHUST W PACIUCIUICHUsT MNPU3HAKOB, MOJEHb IS
JEMOHCTpALMA 3aKOHA HE3aBUCHMOIO HACIEAOBAHUS NPU3HAKOB, MOJENbL Ui
JEMOHCTpALMU CLEIJICHHOIO0 HACIEI0BAHWA IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKponpenapar: «/pozopunay.

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

IIpakTnyeckass  padora  «l3yueHue  pe3ynbTaroB  AMTMOPUIHOTO
CKPEIIMBAHUSA Y TPO30(HITBD?.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BzaumoneiictBue reHotmna W cpeapl npu  GOpMUPOBaHUM (PEeHOTHMA.
H3MeHunBOCTE NPU3HAKOB. Ka4eCTBEHHBIE U KOJMYECTBEHHBIE NMPU3HAKU. BHUIb
U3MEHYMBOCTH: HEHACIIEACTBEHHAS W HACICACTBEHHAS.

MopmudukanonHass HM3MEHYMBOCTb. Ponbk cpeasl B (popMHpOBaHUM
MOAU(PUKALIMOHHOW M3MeHYnBOCTH. Hopma peakumu npu3Haka. BapuaumoHHBIN
psaa u BapuaumoHHas kpuas (B. Horanncen). CpoiictBa MOAM(PHKALMOHHOMN
U3MEHYUBOCTH.

['eHOTHIIMYECKAs U3MEHYMBOCTD. CBOMCTBA FTEHOTUINMYECKOW W3MEHYHABOCTH.
Bubl reHOTHMMYECKO N3MEHUMBOCTH: KOMOMHATUBHAS, MYTALMOHHAS.

KoMmOnHatiBHass W3MEHUMBOCTh. Mei03 W MOJNIOBOH MOpoLEcC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PONTb KOMOWHATUBHOM H3MEHUYMBOCTH B CO3/1aHUHU
TEeHETUYECKOT0 Pa3HOO0Pa3us B MPEaeax OAHOrO BUA.

MyTtanroOHHas W3MEHYMBOCTh. BHIBl MyTaluil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W MHAYLUMPOBAHHBIE MYTaUMH. SnepHBle U
LUTOIUIA3MATHYECKUE MyTauuu. COMaTUYeCKUE U TOJIOBBIE MyTaluu. [IpruunHbL
BO3ZHUKHOBEHUs MyTauuii. MyrareHel M HMX BIHASHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOIO TMpoLecca. 3aKOH TOMOJIOTMYECKUX PIAOB B
HacyeAcTBeHHONW m3MeHunBocTH (H.W. BaBuioB). BHesnepHas M3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa U dNULEHOMUKd, POb  SNUSCHEMUYECKUX (DAKMOPO8 8
HACAEO0BANUY U USMEHYUBOCU (heHOMUNUYECKUX NPUSHAKOG ) OP2AHUSMOB.

JleMoHCTpanun

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

Tabmuubl W cxembl: «Buabl u3MeHUMBOCTH», «MoaudukanmoHHas
U3MEHYUBOCTHY, «KomOunaruBHas U3MEHYUBOCTDY, «Merno3y,
«OmnoaoTBopenney, «I'eHeTnyeckue 3a00neBaHus Y€I0BEKay, « Buabl mytanuiiy.



OOopynoBaHHe: KUBbIE U repOapHbIC 3K3EMIUISPBl KOMHATHBIX PACTECHUH,
pucyHKH ((poTorpaduu) >kMBOTHBIX C PA3JIMYHBIMKU BHIAMU U3MEHUYMBOCTH.

JlaGopaTopHas paGora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJU(PUKALIMOHHOW W3MEHYMBOCTH. [loCTpoeHHME BapHMAUMOHHOIO psAa U
BapPUALIMOHHONW KPHABOW.

IIpakTnyeckas paGora «Myrtauum y  apo3odunsl  (Ha  TOTOBBIX
MUKpONpENaparax ).

Tema 14. I'eHeTnka yesi0BeKa

Kapuorun wenoseka. MexxayHapoaHas IporpaMMa HMCCIEIOBaHUS T'€HOMA
YyeloBeKa.  MeToabl  M3YYEHMs TEHETHKM  YEJOBEKA.  IEHEATOTHYECKUM,
ONM3HEIOBbIH, [IUTONCHETHYECCKHH, MOMYJIAIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHA. CoBpeMeHHOE OIPEICIICHUE TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, NTEHOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[TL[P-ananu3a. HacneacTBeHHbIE 3a001€BaHUS YEOBEKA. [ €HHbIE B XPOMOCOMHBIE
O0ne3HN YenoBeKAa. bBOJE3HM ¢  HACIEACTBEHHOW MPEAPacloiOKEHHOCTHIO.
3HAQUYECHUE MEAMLMHCKON T€HETUKM B MPEIOTBPALICHUM U JICYEHUH TEHETUYECKHUX
3a00JicBaHMi 4YeoBeKa. MeEAMKO-TEHETHUECKOE KOHCYJIbTUPOBAaHUE. CTBOJIOBBIC
KIETKH. [IOHATHE «TEHETHYECKOTO TPy3a». DTHUYECKUE ACIEKThl UCCIECIOBAHUN B
001acTh peIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

['eHeTnueckne (akTOpbl TNOBBIIIEHHOW UYYBCTBUTEJIBHOCTH YEJIOBEKA K
(PU3NYECKOMY H XMMHYECKOMY 3arpsi3HEHUIO OKPY>KAKOIIEH cpeapl. [ eHeTHuecKast
MPEAPACTOIOKEHHOCTD YEIOBEKA K IMATOJIOTHSIM.

JleMoHCTpanun

TaGmuupl n cxembl: «Kapuotun uenoBeka», «MeTOabl U3yUYEHUs TEHETUKA
YenoBeKay, «I eHeTnueckne 3a00JICBAHUS YEITOBEKAY.

IpakTnyeckas padora «COCTABJICHUE U aHAIU3 POAOCITIOBHON.

Tema 15. Cenekuusi Oprann3mMoB

JlIoMecTHKanuss W CEJICKUMs. 3apOKACHHUE CEINEKUMA W JAOMECTHUKALUU.
Yuenne H. U. BapunmoBa o LleHTpax MNPOUCXOKIACHUS M MHOrooOpasus
KYyJBTYPHBIX pacTeHuid. POonb CENEKUMM B CO3AAHUM COPTOB PACTEHUN M MOPOL
KMBOTHBIX. COpT, mnopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PsSIAOB B
HACJICACTBCHHON wm3MeHunBOCTM H. WM. BaBwinoa, e€ro 3HadueHue I
CEJICKIIMOHHOW PadOoTBHI.

MeTonapl ceneKUMOHHOW paboThl. MCKycCTBEHHBI OTOOpP: MAacCOBBIH W
WHAMBUAYAJIbHBIA.  OTansl  KOMOMHALIMOHHOW  cenekumu.  Mcneitanue
OPOU3BOAUTENCH MO MNOTOMCTBY. OTOOpP MO TEHOTHIYy C TOMOINBIO OLEHKH
(eHOTHIIa MOTOMCTBA U OTOOP MO FEHOTUITY ¢ TOMOLIb0 aHaim3a JJTHK.

HcKyCCTBEHHBI ~ MyTareHe3  Kak  METOA  CEJIEKUMOHHOH  paboThl.
PanvanvoHHbIA 1 XUMUYECKUI MYyTarcHe3 KaKk MCTOYHUK MYTAlUi Y KYJBTYPHBIX



¢opm opraHu3MoB. Hcnonb30BaHME TEHOMHOIO PEAAKTUPOBAHWS W METOAOB
pexkoMOuHaHTHBIX JJHK 11t mosy4eHrs NCXOHOTO MaTeprasa sl CEJICKIUN.

[Tonyuenue MOJIATUTOUAOB. BryTpuBHnoBas rUOpUAA3ALIHASL.
brnu3koponcTBeHHOE  CKpemmMBaHWe, WiaM  MHOpuamHTr.  HepoactBeHHOE
CKPEIMBAHUE, WM ayTOpUAMHI. ['€Tepo3uc W ero npuuuHbl. Mcnonp3oBaHue
rerepo3uca B cenekunn. OtnanénHas ruOpuamsaunus. [Ipeomonenue Oecroaus
MEXBUAOBBIX THOPUAOB. JOCTH)KEHUS CENEKIMN PACTEHUI U JKUBOTHBIX. « 3eiéHast
PeBONIOYUS».

CoxpaHeHHE M M3YUYECHUE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH U
UX JMKUX pOAMYEH i CO3JaHMs  HOBBIX COPTOB M THOPHIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJBTYp. M3yuenue, coxpamenue u  ynpasieHue
2CHEMUYECKUMU PECYPCAMU CEeNIbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJIsX YIYyduLeHusl CYuecmeyiomux u Co30anUs HO8bLX NOPOO, JIUHUT U KPOCCO8, 8
MoM yucie ¢ NpuMeHeHuem COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008dHU],
nepeoosrix uoeti U NepCneKmuEHbIX MexXHoN02Ul.

JleMoHCTpanun

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

TaGnmuupl 1 cxembl: «LIEHTPBI MPOMCXOKAECHUS 1 MHOTOOOpa3Hsl KyJbTYPHBIX
pacTeHuit», «3aKOH rOMOJOTMYECKUX PSI0B B HACIEACTBEHHOW M3MEHUMBOCTHY,
«Metoapl cenexkummy, «OtnanéHnas rudpuausanusy, «MyTareHesy.

JlaboparopHnast paGora «3y4eHue COPTOB KYJIBTYPHBIX PACTEHUH U MOPOJ
JOMAITHUX YKUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METOAOB CEJICKIIUA PACTCHHINY .

IIpakTu4yeckas padora «IIpuBuBKa pacTeHuiny.

Jkckypeust «OCHOBHBIE METOABI M JOCTH)KCHHS CEJEKIMW PACTCHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYHO CTaHLHIO, TUIEMEHHYEO bepmy,
COPTOMCHBITATENBHBIA YYAaCTOK, B TEIUIMYHOE XO3AHWCTBO, B JTAOOPATOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

Tema 16. BHOTEXHOJIOTUSI H CHHTETHYECKAsA OHOJIOTHS

OOBEKTBI, MCHOIB3YEMBIE B OHMOTEXHOJIOTMH, — KIETOYHBIE M TKAHEBBIC
KYJIBTYPHI, MUKPOOPIaHU3MBI, 1754 XapAKTEPUCTHKA. TpaauuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEUECHUE, TMONYYEHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJACHME. MukpoOuosornueckuii cuHTe3. OOBEKTB MHKPOOMOJOTHYECKUX
TEXHONOTHH. [Ipon3BOACTBO O€NKa, AMHUHOKHCIIOT U BATAMHUHOB.

Co3nanue TEXHOJIOTMA U UHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHHS W
KOHCTPYMPOBAHUSI TEHOMOB C LIETIbIO TOJYYEHUSI OPraHU3MOB U UX KOMITIOHEHTOB,
COJIEPIKALINX HE BCTPEYAKOIIMECS B TPUPOAC OMOCUHTETHUECKHE MyTH.



Krnerounas mmxeHepus. MeToabl KyJbTypbl KIETOK M TKaHEH pacTeHWil u
*KUBOTHBIX. KpmoOanku. Comarnueckas ruOpuau3anuss W COMATHYECKHMN
sMOpuorene3. Hcmnonb3oBaHWe TaljIOMIOB B CENEKUMW PACTeHWH. [lonyuenue
MOHOKJIOHWIbHBLX anmumeit. Ficnons3o6atiie MOHOKIOHANbHBIX U NOJUKIOHATLHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYKIMs
SWLEKIIETOK W KJIOHUPOBAHUE >KUBOTHBIX. METO TPaHCIJIAHTALMH SACP KIETOK.
Texnonocuu  0300posieHus, KYIbMUSUPOBAHUS. U MUKPOKIOHANbHO2O
PAZMHOICEHUSL CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAss M TE€HHas WH)KCHEpHUs. VICKyCCTBEHHBIH CHUHTE3 TE€HA W
KoHCTpyupoBanue pekomOuHaHTHbIX IHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTM>KEHHsST W TIEPCHEKTUBBI  XPOMOCOMHOW M T'€HHOH  HMHXKEHEPHUH.
OKOJIOrMYECKUE U ITHYECKHAE TPOOJIEMbBI T€HHONW WHKEHEPUH.

MemunmHckue OnorexHojoruu. [ToctreHoMHas udporas meaunuHa. [P-
AMarHocTuka. MeTaOoNOMHBIA aHanW3, TEHOLICHTPUYECKHIA aHaIW3 MpoTeoMa
YeNoBEKa Uil OLEHKM COCTOSIHUSL €ro 3J0POBbs. MCMONBb30BaHHUE CTBOJIOBBIX
kneTok. TaprerHas Tepanust paka. 3D-OMomHXEHEpUst Ui pa3pabOTKh
(yHIAMEHTATBHBIX OCHOB MEIWLMHCKAX TEXHOJIOTHHA, CO3JaHMsI KOMIUICKCHBIX
TKAHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOTO OMONPHUHTHMHTA M cKapOJIIMHTa
JUTS PELICHUS 3374 EPCOHAITM3UPOBAHHON MEULINHBI.

Co3naHne BEKTOPHBIX BaKIHMH C LEJIBbKO 00ECNEYeHUs KOMOMHMPOBAHHOM
3ammTel 0T BOo3Oyaureneii OPBU, ycTaHOBIIEHME MOJICKYJISPHBIX MEXAHW3MOB
¢ynkunonupoBanuss PHK-conepskammx BUPYCOB, BBI3BIBAOIIMX OCOO0 OMACHBIE
3a00JICBaHUS YEITOBEKA U )KUBOTHBIX.

JleMoHCTpanun

TaGmuupl 1 cxembl: «Fcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBILIIIEHHOM
NPOU3BOACTBEY, «KileTouHas nHxeHepus», «I eHHAs MHKEHEPUSY.

JlaboparopHnasi padora «3yueHue 00HEKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «IlonyuyeHrne MOTOYHOKHUCIBIX TPOAYKTOB.

Jkckypenst «buoTexHONMOrMs — BaKHEHIIas NPOW3BOAMTENBHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE TPOU3BOJCTBO ).

11 KVIACC

Tema 1. 3apoxaeHne m pa3sBuUTHE HBOJIIHOHHBLIX MPEACTABJICHUI B
Oonosioruu

OpomounoHHas Tteopuss Y. JlapeuHa. [IpeanocbuIkM  BO3HUKHOBEHHS
JapBuHA3MA. JKU3Hb U Hay4YHas aesaTesibHOCTh Y. JlapBuHa.

JIBM>KyILME CHJIBI 3BOTIOUMA BUAOB 10 Y. JlapBuHY (BbICOKAass HTHTEHCUBHOCTD
Pa3MHOKEHUS OPraHU3MOB, HACJCICTBEHHAs M3MEHYMBOCTh, Ooppda 3a
CYLIECTBOBAHKE, ECTECTBEHHBII M UCKYCCTBEHHBINH 0TOOD).



Odopmnenne cuHTeTHYeCKOW Teopun 3Bomouun (CT3). HeiftpansHas
Teopust  3BOoMOLMM. COBpPEMEHHAs HBOJIIOLMOHHAS  OWOJIOTWs.  3HAYCHHE
3BOJIFOLIMOHHON TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA.

JleMoHCTpanun

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

Tabmuuer m cxembl: «Cucrema xuBoi mnpuponael (mo K. JluHHEW)»,
«Jlecthnma xuBBIX cymectB (no Jlamapky)», «MexaHusm (QopMHUpOBaHUS
NPUCIIOCOOJICHUI y pacTeHMd M KMBOTHBIX (Mo Jlamapky)», «Kapra-cxema
mapupyta nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay, «Dopmsel 60pbObI
3a cyumiectBoBaHuey, «llopoasl romyOeiy, «Muoroodpasue KyabTypHBIX (HOpM
KanmycTbD, «110poaBl TOMAINHUX KUBOTHBIXY, «Cxema 00pa3oBaHUsl HOBBIX BHJIOB
(mo Y. JlapBuHy)», «CxeMa COOTHOUICHHs JBMXKYLIMX CHJ SBOJIFOLIUWY,
«OCHOBHBIE TIOJIOKEHUS CHHTETHUYECKON TEOPUX IBOJTFOLIAN.

Tema 2. MukposBosonust u eé pe3yabTarbl

[Tonynsuust kKak >aeMEHTapHas eaIuHUNA 3BOMOLUH. COBPEMEHHBIE METOIbI
OLICHKH TE€HETUYECKOTO0 Pa3HOOOpazus M CTPYKTYypbl nomynsuuil. M3meHenue
reHo(poHAa TOMYJAIHA KaK 3JIEMEHTAPHOE 5SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTn4YecKoro pasHosecus Jix. Xapau, B. BaiinGepra.

OnemMeHTapHbie (PAKTOpbl (IBHKYIIME CWJIbI) HSBOJIONUU. MyTalMOHHBIMA
npouecc. KomOuHaTMBHAas W3MEHUYMBOCTh. Jlpelid TEeHOB — ciydaiHbie
HEHANPABJICHHBICE M3MEHEHMsS] 4YacTOT ajjielie B nomyssuusx.  OQQekT
OCHOBAaTeNs. JIDpgexm Oymuiiounoeo copiviuika. CHudCeHUe 2eHemudecKo2o
pasHoobpazus: npudunel u cieocmaus. llposienenue sghgpexma Opeiigha ceros 6
oomvuiux U manweix  nonyiayuax.  Murpauun.  M3omsuMs  mOnyiasiuit:
reorpaguyeckas (mIpocTpaHCTBEHHAs ), OMoornyeckas (penpoayKTUBHAS ).

EctectBennblii 0TOOp — HampaBnstommii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO  0TOOpa:  ABMXKYLIMHA, CTAaOMIM3UPYIOLIMHA,  Pa3pbIBAOIIMIA
(mm3pynrtuBHbIi). [TonoBoit 0TGOp. BO3HUKHOBEHHE M 3BOIIOLUS COLMATIBHOTO
NOBEICHUS KUBOTHBIX.

[TprucnocoONeHHOCT,  OPraHU3MOB  KAaK  PE3yJbTaT  MUKPOIBOJFOLUM.
Bo3HukHOBeHHME — mpHCOCOONeHMA y  opraHu3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl mpucnocoOaeHuii y opranu3MoB: MOP(HOIOTHYECKHE,
¢usnomornyeckue,  OMOXMMHYECKHE,  MOBeAcHYECKHE.  OTHOCHUTENIBHOCTB
IPUCIIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xputepuum wu crpykrypa. BumooOpa3oBaHume Kak pe3yibTar
MUKPO3BOJIOLMH. M3omsmms — kinro4eBod (¢akrop BuaooOpazoBanus. [lytn wm
cocoObl BHAI000PA30BAHHS: AJIIONAaTPUYECKOE (reorpaguyeckoe),



CUMMATPUYECKOE  (DKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILTOWAMA3ALINS,
ruOpuan3anus). JJmuTeTbHOCTh 3BOFOLIUOHHBIX TPOLECCOB.

Mexanu3mbl (PopMHUPOBaHHS OMOJIOTHYECKOTO pa3HOO0pasusl.

Pone 3BOmtonMOHHON OWonoruM B pa3pabOTKE HAyYHBIX METOAOB
coxpaHeHus: OMopazHooOpazusi. MUKPOIBOIIONUS U KOSBOIIOIUS MAPA3UTOB U UX
x0351eB. Mexanu3Mbl (POPMUPOBAHHS YCTOMUYMBOCTH K AHTUOMOTHUKAM W CIOCOOBI
OOpBLOBI ¢ HEH.

JleMoHCTpanun

[Toprpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuupl 1 cxeMbl: «MyTalMOHHAss HM3MEHYHMBOCTEY, «llomynsuonHas
CTPYKTypa BUAa», «Cxema mposiBlicHUs 3akoHa Xapau—BaitnOepray, «/|Bwxyimme
CUJIbI 3BOJIOLUNY, «JKOJIOTMYECKAs M30JSALUS MONYJSUHANA CEBAHCKOH (openmy,
«['eorpaduueckas W30MAUUS  JIMCTBEHHULBI CHOUPCKOW W JMCTBEHHULIBI
naypckoit», «[TonyasiquOHHbBIE BOJTHBI YUCIIEHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JNEUCTBHSI ECTECTBEHHOTO OTOOpa», «DopmMbl OOpHOBI 3a CYHIECTBOBAHMEY,
«MaaycrpualibHblii Menanu3my, «KuBble Uckomaemeley, «IIOKpOBUTENBECTBEHHAS
OKpacka YKUBOTHBIX), «[Tpenynpexxaaromias OKpacka JKUBOTHBIX),
«Duznonornueckue ananrauuny, «lIpucnocoOIEeHHOCTh OpraHu3MOB W €€
OTHOCHTENBHOCTEY, «Kputepun Buaay, «Buabl-aBoiiHukn», « CTpyKTypa BUIA B
npupoaey», «CnocoObl BUA00OpazoBaHusy, «I eorpaguyeckoe BUA00OPA30BaHUE
TPEX BHIOB JAHIBILEHY», «IKOJOTMYECKOE BHA00OPA30BAaHHE BUIOB CHHHLL,
«[Tonmunnon el pacTeHnin», «KamycTHO-pe1euHbIi THOPHY.

O6opynoBanue: repoapuy pacTEHU, KOJUICKIIMM HACEKOMBIX, Uydelia MTHIL |
3BEpPEl ¢ MpUMEpaMy PA3IMYHBIX MPUCHOCOOJICHUN, 4Yydyella NTUI U 3BEepeid
pasHbIX BHJOB, TrepOapud pacTeHW  OIM3KMX BHJOB, 00pa30BaBIIAXCS
pPa3IMYHBIMA CITOCOOAMH.

Jlaboparopnast padora «BBbISBIICHUE H3MEHYMBOCTH y OCOOEH OJHOTO
BUJIAY.

Jlaboparopnass  pabdora  «IIpucnocoOseHus  OpraHM3MoOB W HX
OTHOCHTEJBHAS LIEJIECO00PA3ZHOCTHY.

Jlaboparopnass padora «CpaBHEHHE BHJIOB MO MOP(OJIOTHUYECCKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJOLIHS U €€ Pe3yJIbTaThl

MeToapl  W3y4€HUsT MAaKpO3BOMIOUMHW.  [laleOHTONOTMYECKHE  METOBI
u3ydyeHus oHBomouuu. llepexogHsie  ¢GopMbl W (PUIOTCHETUYECKUE  PSAOBI
OPraHHU3MOB.

buoreorpadpuueckne Meronbl u3yueHus s3Bontouud. CpaBHeHHE (IOpBl U
(dayHbl MaTE€pUKOB W OCTPOBOB. buoreorpaduyeckue odnactu 3emyid. Buubl-
SHACMHKHN U PEJTAKTHI.



OMOPHOJNIOTMYECKUE W CPABHUTEIBHO-MOP(POTOTUYECKUE METOABI U3YyUCHUS
3BOJIIOIMA. ['€HETHUYECKHE MEXaHW3Mbl 3BOJIIOLIMM OHTOICHE3a M TOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. [ 'OMOJIOTMYHBIE W QHAJIOTMYHBIE  OPraHbL
PynuMeHTapHele  OpraHbl M aTaBU3Mbl.  MOJIEKYJISPHO-TEHETUUYECKHE,
OMOXMMHYECKAE M  MATEMATHYECKME  METOABl  W3YYCHHsS  D3BOJIOLUM.
['omosiornuHbie TeHbl. COBPEMEHHBIE METOABI MOCTPOEHUS (PUIIOTEHETHYECCKUX
JIEPEBBHEB.

XPOMOCOMHBIE MyTal[M1 U 3BOJIFOLIMSI TEHOMOB.

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

JleMoHCTpanun

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

Tabmuupl 1 cxeMbl: « ODUIOTCHETUYECKUI Pl JIOMIAANY, «APXEONTEPHKCY,
«3Bepo3yObie  smiepel»y,  «Crerouepansry,  «Punnodurey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckre 30HBI 3eMan», «Jpei( KOHTHHEHTOBY,
«Penmuktey, «HauanbHble cTragmu 3MOPHMOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W AHAJIOTHMYHbBIE OpraHel», «PyauMeHTbI»,
«ATaBH3MBI», «XPOMOCOMHBIC HAOOpPbI 4YEJIOBEKA M IIUMMAH3e», «[JIaBHbIE
HAMPABJICHUS 3BOTOLUNY, «O0IUE 3aKOHOMEPHOCTH 3BOJTFOLIUN.

OOopyaoBaHue: KOJUICKIUHM, TepOapuu, MYJSKM MCKOMACMBIX OCTaTKOB
OPraHU3MOB, MYJISKM TOMOJIOTHYHBIX, AHATOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIINM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHne U pa3BuTHe )KU3HU HA 3emJie

HayuHble THUMOTE3bI NPOMCXOXKACHUS >KM3HU Ha 3emie. AOHOreHe3 W
naHcnepmus. JloHay4HbIE TPEICTABICHHS O 3aPOKICHUMN KU3HU (KPEALMOHU3M ).
['MnoTe3a MOCTOSHHOTO CAMO3APOKIACHHUS )KU3HH U €€ ONIPOBEPKEHUE OnbITaMu D.
Penu, JI. Cnannanuanu, JI. [1acrepa. [IponcxoskaeHue skiM3Hu 1 aCTpOONOJIOTHSI.

OCHOBHBIE dTarlbl HEOPraHuYeCcKOn SBOJIFOLINH. IImanerapHas
(reonioruyeckasi) HBOJIIOIMS. XUMUYECKas DBOJIONUS. AOWOrCHHBIA CUHTE3
OpraHu4ecKux BelecTB M3 Heopranuueckux. Ombit C. Mumnepa u I IOpm.
OOpazoBaHue MOMMMEPOB U3 MoOHOMEpoB. KoarnepBarnas runoreza A. .
OnapuHa, TUnoTe3a NepBuYHOro OynpoHa J[>k. XonaeiHa, reHeThuecKas THIoTe3a
I Mémnepa. Pubosumbl (T. Yek) m tumoreza «mupa PHK» V. I'mnbepra.
dopMHupoBaHUE MEMOPAaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emimm u MeToapl €€ H3ydeHUs. MckomaeMmble OpraHM4ecKHe
ocratkd. ['eoxpoHomorms u €€ wMeronbl. OTHOCHTENBHAS W a0COIKOTHAs
reOXpOHOJIOTHS. ['€OXPOHOIOrNYECKas MIKala: S0HbI, 3Pbl, IEPUOIbI, STOXH.



HavaneHble 3Tamnbl OpraHruvyeckKo 3BOJIIOUMU. [lOsBIEHUE W 3BOIIOLUSA
NEPBBIX KJIETOK. DBOMIOLMS MeTa0onu3Ma. BO3ZHMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
CrpomartonuTsl. [IpOKaprOTHI U 3YKAPUOTBI.

[TpoucxoskacHUE SYKApUOT (CUMOMOTeHEe3). IBOIIOIUMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpOMCXOXKIEHME MHOTIOKJIETOYHBIX OPraHu3mMoB. BO3HHKHOBEHUME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIIOLMAW BbICIIMX pacTeHuid. OCHOBHbIE apoMOPQO3bI
pacteHuii. Bpixox pacreHnii Ha cymry. [losBiieHHE CIOPOBBIX pPacTEHUA U
3aBocBaHMEe uMHU Cymd. CemeHHBIE pacTeHus. [IpOMCXOKACHHE LBETKOBBIX
pacTeHuii.

OCHOBHBIE 3Talbl 3BOJIIONMHA >KUBOTHOrO Mupa. OCHOBHBIE apoOMOP(O3bI
JKUBOTHBIX. BeHackas (ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TUIOB. [IepBBIE XOPAOBBIE KUBOTHBIE. JKH3HB B BOAC. DBOIIOLUUS MO3BOHOYHBIX.
[TpoucxoxacHne ampuOmii U pentunuii. [IpoucxXoXKICHUE MIECKONUTAKOUIAX W
ntull. [lpunnun kimoueBoro apomopdoza. OcBoeHHE O€CMO3BOHOUYHBIMM U
MMO3BOHOYHBIMHU >KABOTHBIMU CYIIIH.

PazsuTre >Xu3HM HA 3€MIE TO 3paM W NEPUOJAM: apXEH, MPOTEPO30H,
najeo30il, Me3030H, KailHo30H. OOmas XapakTepucTMKa Kiumara |
re0JIOTMYECKUX NpoueccoB. [losBNIeHHE M PACHBET XaPaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCI0BUS U BIIMSHUAE HA Fa30BbIii COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHYECKUE KPU3UCHI Mpouioro. [IpuuuHel u
CJICICTBHSI MACCOBBIX BbIMMpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUI KPU3HC, €0
ocobeHHocth. [Tpodnema coxpaneHust OMopa3HOOOpa3us Ha 3eMJIE.

CoBpeMeHHas CUCTEMa OpraHMdeckoro mupa. [IpuHuounel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCTpanun

[Toprpeter: @©. Pemn, JI. Cnastnannanmy, JI. Tlactep, M. Y. Meunnkos, A. H.
Omnapwun, [Ix. Xonnewn, I'. Mémep, C. Musnep, I'. FOpu.

Tabnuupl n cxembl. «Cxema onbita @. Penuy, «Cxema onbita JI. [Tacrepa mo
M3YUYEHUIO CaMO3apoXaAcHMs Xu3Hm», «Cxema ombita C. Muinepa, 1. HOpwm»,
«OTanel  HEOPraHMYECKOW  SBONMOLMMY»,  «['€OXpOHONOrMYeckas  IIKaJIay,
«HavanbHble 3Tanbl OpraHMYEcKOi 3BONMIOIUNY, «CxeMa 00pa3oBaHMs SYKAPHOT
nyTéM CcuUMOHMOreHe3a», «Cucrema >KUBOM mnpupoasl», «CTpPOeHHE BHpPYyCay,
«ApoMopdo3bl  pacTeHMit»y, «PuHHODUTE, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHOrokJieTounble  Bogopocimy, «Mxuw», «llanopoTHukmy, «l 0JO0CEMEHHBIC
pacrenus», «OpraHbl LBETKOBBIX pAacTeHU», «Cxema pa3BUTUS HKUBOTHOTO
Mupa», «Apomopdo3sl KHMBOTHBIX», «lIpoctelimme», «KHIMIEYHONOTOCTHBIEY,
«llimockue YEPBWY, «YNECHUCTOHOTHEY, «PBIOBIY, «3€6MHOBO/IHBIEY,



«IIpecmbikarommecs», «lItuuey, «Mnekonurtarommey, «Pa3BuThe KU3HU B
apXxemnckoi apey, «Pa3BUTHE JKU3HU B NPOTEPO3OINCKOM dpey, «Pa3BUTHE JKU3HU B
[aJIC030MCKOM 3per, «PasBuThe KU3HU B ME3030MCKON 3pey», «PazBuThe KU3HU B
KAMHO30MCKOM 3pey, « COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPAY.

OOopynoBanue: repdapuu  PAcTEHWM pa3IMUHBIX OTHACIOB, KOJUICKIIMH
HACEKOMBIX, BJIQKHBIEC MPENaparsl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKLUU
UTJIOKOKUX, CKENETHl TMO3BOHOYHBIX JKMBOTHBIX, 4Yyue€na NTUL U 3BEpei,
KOJUICKLIMM OKAMEHENIOCTEN, TOJIE3HBIX HWCKOIMAEMBIX, MYJISDKM OPraHUYECKHUX
OCTAaTKOB OPTaHU3MOB.

Bupryanbnas  gaboparopHas  paGora «MOAETMPOBAHWUE  ONBITOB
Munnepa—tOpu no u3ydeHnto abMOreHHOTO CHHTE3a OPraHuYeCKUX COEIMHEHUH B
NEPBUYHOM arMocdepey.

JlaGoparopnass paGora «/3yueHue W ONKMCAHWE KMCKOMACMBIX OCTAaTKOB
JIPEBHUX OPraHU3MOBY.

IIpakTnyeckass padora «/3yueHne OCOOCHHOCTEH CTPOCHHS PACTCHMIA
Pa3HbIX OTAETIOBY.

IIpakTnyeckas padora «M3ydeHne 0COOEHHOCTEH CTPOEHMS MO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IlpoucxoxaeHue 4ej10BeKa — AHTPOINOT€HE3

Paznensl v 3ana4n aHTPONOIOTHH. METOIBI aHTPOIIOJIOTHH.

CTaHOBIEHUE TPEACTABICHUNA O MPOMCXOXKICHUM YENIOBEKA. PEmMruosHeie
BO33peHMs. COBPEMEHHBIE HAYYHBIE TEOPUH.

CXO0JCTBO YENOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOYKEHUE YEIIOBEKA.
CBUAETENBCTBA  CXOACTBA  YEJIOBEKA C  JKABOTHBIMU.  CPAaBHMUTEIIBHO-
MOP(OJIOTUUECKUE, AMOPHUOJIOTUUYECKHE, (hU3N0J0r0-OMOXUMUYECKHUE,
noBeAeH4Yeckue. OTIIMYMS YEJIOBEKA OT KUBOTHBIX. [IPAMOX0KIEHUE U KOMIUIIEKC
CBA3AHHBIX C HAM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOM
CUCTEMBI.

JIBr>xymme cuibl ((pakTopbl) aHTPONOreHe3a: OMOIOTMYECKHAE, COLIMATIBHBIC.
CooTHoIIEHNE OUONOTHYECKUAX M COLMAITBHBIX (PAKTOPOB B aHTPONOTEHESE.

OCHOBHBIE CTaJMM AHTPOIOTEHE3a. PaHHME 4YenOBEKOOOpa3HblE OOE3bsIHBI
(MPOKOHCYJIbI) M PAHHUE MOHTHUJIBI — OOUTUE MPEIKKU YETOBEKOOOPA3HBIX 00€3bsH 1
JOAEH. ABCTPATIONUTEKU — ABYHOTME MPEAKU JHOACH. UEIOBEK YMEbIH, TIEPBBIC
U3TrOTOBJICHUS OpYAui Tpyaa. YemoBeKk NMPpAMOXOAALIMIA U NEPBBIA BBIXOM JHOAEH
3a npeaenbl  Adpuku. YenoBek reipenvOeprckuii  —  oOWMA  IPEnoK
HEAHAEPTAIILCKOTO YEJIOBEKA M YEIOBEKA Pa3yMHOr0. YENnOBEK HEAHAEPTAIBCKUI
KAaK BHJ JIFOACH XOJOJHOrO KJIMMara. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA,
JCHUCOBCKHI YEIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpeaenamMu  AQpukn.
[TaneoreHeTnka U NAICOr€HOMHUKA.



OBOJIIOLMST COBPEMEHHOIO 4EJIOBEKA. ECTECTBEHHBI OTOOpP B MOMYJISALUIX
yenoBeka. MyTanMoOHHBIH mpouecc u MoMuMOppu3M. [lOMmyJsIIMOHHBIE BOJIHBI,
apeid reHoB, murpanus U «3QQexT ocHOBATENs» B MOMYJISIIUSX COBPEMEHHOIO
YEJIOBEKA.

UYenoseyeckne pacel. [loHAaTHe O pace. boibline pacel: €BpONEOUIHASA
(eBpasmiickas),  aBCTpajio-HErpoujHas  (PKBaTOpHalbHas),  MOHIOJIOMAHAS
(a3marcko-aMepUKaHCKas). BpemMs W myTH paccesieHHs 4enoBeKa MO IUIAHETE.
EauncTBO  yenmoBedecknx — pac. HayuHas  HECOCTOATENBHOCTH — pacH3Mma.
[TprcnocoOAEHHOCTh YENIOBEKA K PA3HBIM  YCIOBUSIM OKPY KAKOIIEH CPEBL.
Bmusaue reorpaduueckodi cpeapl W apelipa TeHOB Ha MOPQOJOTHIO U
(PM3MOITOTHIO YETTOBEKA.

MexaucuMIUIMHApHble  METoABl B (u3HuecKkoil  (OMONOrMYecKOn)
AQHTPOMOJIOTMK.  OBOJIFOLMOHHAS ~ QHTPOMOJIOTHS W MAJICOAHTPONOJIOTHS
YEJIOBEYECCKUX MONyJsuni. bruoconuanbHble MCCIEIOBaHHUS MPUPOABI YEJIOBEKA.
HccenenoBanue K03BOMIOLMUKM OMOIOTHYECKOTO U COLIMAITBHOTO B YEIOBEKE.

JleMoHCTpanun

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

Tabnuubl 1 cxembl: «MeTo/Ibl aHTPONOJOTUWY, «I OJJOBHOM MO3T YETOBEKAY,
«YemoBekooOpa3Hble 00€3bsHbIY, «CKEIET YenOBEKa W CKEJET IIHAMIIAH3ey,
«PyavMeHTBI 1 aTaBU3MBbIY, «/|BHXKYIIME CUIIBI AaHTPONOTEHE3a», « DBOIIOLMOHHOE
IPEBO  YENOBEKA», «ABCTpaJonmuTek», «YenoBek  ymenmblity, «UemoBek
NPAMOXOIAIIMNNY, «leHUCOBCKUIA YenoBek» «Heanaepranbubdy, «K KpoMaHbOHIBIY,
«[Ipenku yenoBekay, « Tarmbl 3BOJIOLUN YETIOBEKAY, «Packl 4emoBeKay.

OOopyaoBaHue: MYJSDKM  OKAMEHENIOCTEH, NPEAMETOB  MaTepUAIBHOMN
KyJIBTYPbl TOPEIKOB 4YEJIOBEKa, penpoaykumud (dortorpadum) KapTUH C
MU(DOIIOTHYECKUMU K OMONEHCKUMHU CHOKETAMU  MPOMCXOKIACHUS YEJIOBEKA,
(ororpadum HaXOAOK UCKOMAECMBIX OCTATKOB YEJIOBEKA, CKEIET YEJIOBEKA, MOJIENb
yepena 4YeNOBEKa W Yepena WIMMIMAH3€, MOJENb KHUCTH YEIOBEKA W KHCTH
MIMMITAH3€E, MOACITM TOPCA MPEAKOB YEIOBEKA.

JlabopaTtopnass padora «U3yueHue OCOOEHHOCTEH CTPOCHHS CKEeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXOKICHUEM.

IIpakTnyeckas padora «3ydyeHne 3KOJOTMUECKUX aJaNTalMA YEITOBEKAY.

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

3apoxkaeHue U pa3BUTHE 3Konoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. Cesepnora, 2. I'exkkens, A. Tencnmu, B. H. Cykauépa. Paznensl u 3anaun
3KoorvH. CBSI3b SKOJIOTUHN C IPYTUMU HAYKaMU.



Metonbl 3komorun. [loneBble HaOMIOACHUS. DKCOEPUMEHTHI B 3KOJOTHU:
OpUPOAHBIE W JIaopaTopHble. MOJEIUPOBAHUE B SKOJOTUW. MOHUTOPHHT
OKPYKaloWEH CPeibl: JTOKAIbHBINA, PETMOHATBHBINA U TJIOOATBHBIH,

3HAUEHUE OSKOJOTMYECKMX 3HAHWW 71 4YEIOBEKA.  ODKOJOTMYECKOE
MUPOBO33PEHUE KAaK OCHOBA CBS3CH YeIOBEUECTBA ¢ MpUpoaoi. DopMupoBaHue
SKOJIOTHYECKOH KYJTBTYPBI M SKOJIOTHYECKOM IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

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

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

JlaGopaTopHuasi padora «3yuenue METOJI0B JKOJIOTHYECKHX
HCCIIEIOBAHUIY .

Tema 7. Opranusmsl u cpeaa oOMTaHUS

Okonornveckue (pakTopbl U 3aKOHOMEPHOCTH MX AcicTBus. Knaccudukanus
AKOJIOTHYECKUX (PAKTOPOB: adMOTHYECKHE, OMOTUYECKUE, aHTPONOTeHHBIE. O01mMe
3aKOHOMEPHOCTH ACHCTBHS 3Konormveckux Qaxropos. IIpaBuno munumyma (K.
[MInpenrens, 0. JIuOux). TonepaHTHOCTb. OBPUOMOHTHBIE U CTCHOOMOHTHBIE
OpPTraHU3MBI.

AlOunotnueckue ¢akropbl. CBeT Kak skonormueckuid (akrop. JleicTBue
PAa3HBIX YYACTKOB COJIHEYHOTO CHEKTPA HA OPraHU3MbL. DKOJOTHYECKHUE TPYIIIbI
pPacTeHUWH M JKUBOTHBIX NO OTHOLICHWIO K cBeTy. CHrHaibHas pojb CBETA.
DOTONEPHOIU3M.

Temneparypa Kak 3KOJIOrM4eckuii Qakrtop. JlelcTBUE TemmepaTypel Ha
opranu3Mbl. [IOWKUIIOTEpPMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE W
CTCHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skosiormueckuii  ¢axtop. Ilpucnocobnenuss pacteHuilt K
NoJIEPXKaHN0 BOJHOTO OanaHca. Knaccudukanus pacTeHuid MO OTHOHICHUIO K
BoJic. [IprcrnocoOneHns dKUBOTHBIX K I3MEHEHHUIO BOJHOTO PEXKHAMA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
ryOWHHAsT ~ TOJAIMOYBEHHAs,  BHYTPUOpPraHM3MeHHas.  DU3HKO-XMMHYECKHE
O0COOCHHOCTH Cpell oOuTaHusi OpraHu3MoB. [IpucmocoOyieHuss OpPraHu3MoOB K
JKU3HU B PA3HBIX CPEAAX.

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

Kuznennole Qopmbl  opraHu3moB. [loHsTHE © JKM3HEHHOH Qopme.
’KuzneHHble GOPMBI PACTEHUI: ACPEBbBS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHAE



TpaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHbIE (POPMBI KMBOTHBIX. THAPOOHMOHTHI,
reoOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne  ¢Qakropel.  Buasl  OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIA3M, KOMMEHCATTM3M (KBAPTUPAHTCTBO, HAXJICOHNYECTBO). HeTpoduueckne
B3aMMOJCHCTBHS  (TOmmYeckue,  Qopuyeckue, (¢padpudeckue).  3HAYCHUE
OMOTHYECKMX B3aMMOJCHCTBHI 171 CYLIECTBOBAaHHMS OPraHW3MOB B CPEae
oOutanus. [[pUHIMN KOHKYPEHTHOTO UCKITFOYCHHS.

JleMoHCTpanun

Tabmuupl 1 cxeMmbl: «OKoJIOTHYECKUE (PAKTOPBD», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemIoOKpOBHbIE
JKUBOTHBIEY, «XOJIOJHOKPOBHBIE >KUBOTHBIEY, «DHU3NOJOTMYECKUE adanTaluu
JKUBOTHBIX», «Cpenpl OOWTaHWsT OPraHu3MoBY», «BHOJIIOTMYECKUE PHTMBIY,
«Ku3Hennble  (opmbl  pacTeHuiy, <OKu3HEHHBIE  (QOPMBI  SKUBOTHBIXY,
«KOCHCTEMA IHAPOKOIMCTBEHHOIO JIECA», « IKOCHCTEMA XBOHHOTO Jiecay, «Llenu
nuTaHus», «XumHudecTBo», «llapazutuzm», «Konkypenius», «CuMOu03y,
«KoMmeHcanuzmy.

O6opynoBanue: repdapud pPacTEHUA W KUBOTHBIX, MPUCHOCOONCHHBIX K
BIMSHUIO Pa3JMYHbIX SKOJOTMYECKHX (PAKTOpPOB, repOapvu CBETOMIOOMBBIX,
TEHENFOOUBBIX W TEHEBBIHOCIIMBBIX PACTCHUM, CBETOIIOOMBBIC, TCHEMIOOUBBIE W
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, FEPOAPHHA W KOJIEKIMHU TETUIONOOUBBIX,
3UMOCTOMKMX, MOPO30YCTOWUYMBBIX PACTEHUI, Uyuesna NTULl U 3BEpeid, repbapuun
pacTeHuii, OTHOCAMXCA K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pPACTEeHUsl JAHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX, OOWTAIOIIMX B PAa3HBIX CPEaax,
repbapuu W KOJUICKUMM PpACTeHWHA M SKMBOTHBIX, OONAAarOlIMX 4YepTaMu
OPUCIIOCOOJICHHOCTH K CE30HHBIM W3MCHEHUSIM YCIOBHMM >KM3HH, TrepOdapuu u
KOJUICKIIMM PACTEHUH M >KUBOTHBIX PA3IUYHBIX >KU3HECHHBIX (DOPM, KOJICKLIWHU
YKUBOTHBIX, YYACTBYIOIINX B PA3IMYHBIX OMOTHUECKAX B3aUMOJCHCTBUSX.

Jlaboparopnast pabota «BbIsiBIEHUE NPUCHOCOONICHUN OpPraHU3MOB K
BIIMISTHUIO CBETAY.

Jlaboparopnast pabota «BbIsiBIEHUE NPUCHOCOONICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD».

Jlaboparopnast padora «AHAaTOMHUYECKHE OCOOCHHOCTHM PACTEHUN U3
pa3HbIX MECT OOUTAHUSIY .

Tema 8. Dxo/10rus1 BUAOB U MOMYJIANMIA

OKOJOrMYEeCKHE  XApaKTEpUCTHKM  monyisuuu.  [lomynsouss  Kak
Oounonornyeckas cucrtema. Polib HEOTHOPOIHOCTH Cpenbl, PU3MUECKUX OapheEpOB U
0COOEHHOCTEH OMONOTMU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nomyysiiiid.  OCHOBHBIE TIOKA3aTENId  MOMYJISIIMKA:  YUCIIEHHOCTh, TJIOTHOCTB,



BO3pacTHas M TIOJOBAas CTPYKTYpa, POKAAEMOCTb, NPUPOCT, TEMI POCTa,
CMEPTHOCTbh, MUTPALIHS.

DKOJIOTHYECKas CTPYKTypa nonyiasuuu. OLEHKAa YMCICHHOCTU MOIYJISILUY.
JInHaMUKa TONYJSAUMA A €€ Perysisuus. bUOTMYECKUMI NMOTEHUHAAT NOMYJISLHUH.
MopenupoBaHue JUHAMUKHA MOMYJIAIUE. KpuBble pOCTa YMCIEHHOCTH MOMYJISLUH.
KpuBble BbDKMBaHUS. Perynsiuus 4MCICHHOCTH MONYJsAUMi: posib (HakTOpOB,
3aBUCSIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH. DKOJIOTUYECKUE CTPATETHX BUIOB (T- U
K-crparerun).

[Tonstue 00 skonormueckoil Hume Buaa. MecrooOuranue. MHOromepHas
Mozaene skomoruyeckod HumM JDr.M. XaruumHcoHa. Pa3Mepbl 5KOJIOrMYeCKOi
HuM. [loTeHIManpHas v pean30BaHHAS HULLIU.

Bun kak cucrema nonynsiuuid. Apeansl BUAOB. BUAB M WX KWU3HCHHBIC
CTPATEruu. DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUS M MHrpalMil >KMBOTHBIX. buonorumyeckue
WHBA3WUH YYXKEPOJHBIX BHJIOB.

JleMoHCTpanun

[Toprper: k. Y. XaTuynuHCOH.

Tabmuubpl W CXEeMBI. «ODKOJIOTUYECKUE XAPAKTEPUCTUKH MOMYJISLUNY,
«[IpocTpaHCTBEHHAss ~ CTPYKTypa  monyjasiuuuy, «Bo3pacTHele  NHUpaMHIbI
nonynsauum», «CKOPOCTh  3aCENeHUss TOBEPXHOCTH  3EMJIM  Pa3JIMYHBIMU
opranuzmMammy, «Mojenb 3xonorndyeckoi Humm /x. M. XatunHcoHay.

O6opyaoBanue: repbapur PacTeHUH, KOJICKIUH KUBOTHBIX.

Jlaboparopnass  paGora  «llpucnocoOyiicHHs CEMsSH  pacTCHHUA K
paccencHuIo.

Tema 9. Jkos0orust c000IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opranm3moB. buoneno3 um ero crpykrypa. CBsizm MexAy
OpraHu3Mamu B OMOLICHO3E.

Okocuctema Kak OTkpbiTas cucrema (A. JDx. Tencnm). DOyHKIIMOHATBHBIE
OJIOKM OpPraHM3MOB B 3KOCHCTEME. MPOAYLECHTHI, KOHCYMEHTBI, PEIYLECHTHI.
Tpopuueckne ypoBHH. Tpoduueckue wnenu u cetd. AOuoTHUYECKHME ONOKH
skocucTeM. [10uBbI M Wbl B 3KOCUCTEMAx. KpyroBopoT BEIMIECTB U MTOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIE ~ MOKa3aTrenu  J3KOCHCTEMBL.  buomacca HM  NPOAYKLMS.
OKOJIOrM4eCKHe MAPaMHIbl YUCEN, OMOMACCHI U SHEPTHH.

Jlunamurxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Diayxmyayuu.
HampapiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CYKIeCCHH. [lepBHuHBIE M
BTOPUYHBIE CYKUECCUM W WX NPHYMHBL. AHTPONOICHHbIE BO3JACHCTBUS Ha
cykueccnn. KiimmakcHoe cooOuiectBo. bruopaznooOpaszue v mojaHoTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.



[TpupoaHBIE SKOCUCTEMBL. JKOCUCHEMbl 038D U peK. DKOCUCmeMbl MOpell U
OKeaHo8. Ixocucmemvl MyHOP, J1eco8, Cmeneil, Ny CmbiHb.

AHTPONIOTEHHBIE JKOCUCTEMBIL. ATPOIKOCUCTEMA. ATpOLEHO3. Pazmmuus
MEXIY aHTPOIIOTEHHBIMM U MTPUPOJHBIMU SKOCUCTEMAMM.

Ypboskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. [oponckas
¢nopa u ¢ayna. CuHaHTpomM3alMs TOPOJACKOW QayHbl. buonormueckoe wu
XO3SIICTBEHHOE 3HAYCHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aUMOJACHCTBHNA OPraHU3MOB B
3KocUCTEMax. Poib kackaonoeo s¢pgexma u 6UO0G-20UPUKAMOpPos (K1I04esuix
61008) 6 (yHKkyuonuposanuu sxkocucmem. I1epeHOC SHEPrUM U BEIIECTB MEKIY
CMEXHBIMHM 3KOCUCTEMAMHM. Y CTOMYMBOCTH OPTraHU3MOB, MOMYJISLUANA U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX U AHTPONIOTEHHBIX BO3ICHCTBHIA.

Mexanuzmor 6030€UCmBUs 3ACPASHEHUTl  PA3HBIX munog HA
cyoopeanuzMeHHoM, OpeaHUSMEHHOM, NONYJISYUOHHOM U IKOCUCINEMHOM YPOBHSIX,
OCHOBbI  DKOJO2UYECKO20 — HOPMUPOBAHUA — AHMPONOSEHHO20 — GO30CUCMBUS.
MeToa0a0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOITOI€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toprpert: A. k. Tencnm.
Tabmuupr  u cxembl:  «Crpykrypa  OmoneHo3a»,  «OKOocHCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO jeca», «DYyHKIMOHAIbHbIC
IPYIIbl OPTraHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (macTOMIIHAS, IETPUTHASN)», « DKOJIOTHYECKas MUPAMKIA YUCEID»,
«DKojoruueckas nupamuaa OuoMacch», «IKOJOTUYecKas MUpaMUIa SHEPTUNY,
«Ob6pazoBaHue 6onoTa», «IlepBuuHas cykueccus», «BocCTaHOBIEHHE Jieca MOCIe
noxkapa», «9KocucTeMa 03epa», «ArpoueHo3y», «KpyroBopor BELIECTB U MOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypobosKocHcTEMY .

O6opynoBanue: repoapuy pacTCHUN, KOJUICKIIMA HACEKOMBIX, Uy4elia MTHIL |
3Bepeid, repdapuu KyJIbTYPHBIX U JUKOPACTYITMX PACTCHHI, aKBapUyM Kak MOJEIb
DKOCUCTEMBI.

IIpakTuueckas padora «/3yueHue u onucaHre ypooIKOCUCTEMBIY.

Jlaboparopuast patora «M3yueHue pazHOOOpa3usi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypcHst «DKCKYpCUsl B THNUYHBINA OMOreoneHo3 (B aAyOpaBy, Oepe3HsIK,
€JIBHUK, HA CYXOJI0JIbHBINA UM TOMMEHHBIN JTYT, 03€p0, O0JI0TO )».

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

Tema 10. buocdepa — riiodanbHas 3IKOCHCTEMA

buocdepa — oOmemnanerapHas o0o0Jiouka 3eMjM, T/A€ CYIIECTBYET WU
CYLIECTBOBAJIA >KMU3Hb. PazButhe npeacrasieHuii o onochepe B Tpyaax 3. 3rocca.



VYuenue B. U. Beprnanackoro o duochepe. Obnactu duochepsl u €€ cocras. XKupoe
BELIECTBO OMOChEPHI M €10 QYHKIIMH.

3aKOHOMEPHOCTH CyIIECTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEPBI Kak
ro0anbHON 3KocKucTEMBL. J[MHaMuueckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEUICCTB M OMON€OXMMHUYECKUE LUKIIBI (YIJIEPOJA, a30Ta). PATMUYHOCTD SIBIICHUH
B Onocgepe.

3oHanbHOCTh Ouocdeprl. [lonsatne o Ouome. OCHOBHBIE OWOMBI CYIIH:
TYHJIpa, XBOMHBIC JIECA, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIC JIECA, CTEIN, CABAHHBI,
NYCTBIHU, TPOMIMYECKUE JIECA, BBICOKOTOPbs. KIMMaT, pacTUTENbHBIA U JKUBOTHBIN
MUP OMOMOB CYIIH.

CrpykTypa u (PyHKIMS KUBBIX CHCTEM, OLICHKA UX PECYPCHOTO NOTCHUIMANIA U
OonochepHbIX PyHKIMHA.

JleMoHCTpanun

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

Tabmuupsr 1 cxembl: «I'eocdepsl 3emnmn», «KpyroBopor a3ora B MPUPOIEY,
«Kpyrosopor yranepoga B mnpupoaey», «KpyroBopor kucinoposa B MPUPOACY,
«Kpyrosopot Boabl B mpupoae», «OCHOBHbIE OMOMBI Cymmy», «KinuMmarnueckue
nosica 3emimy, «TyHnpa», «Taitray, «Cmemannbliii jecy, «IIIMpOKOIUCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuii gecy.

O6opynoBanue: repdapuu pacTEHUM pa3HbIX OMOMOB, KOJUICKIIUHN >KMBOTHBIX.

Tema 11. HestoBek u OKpy:KawIIas cpeaa

OKOJOrMYECKHE KPU3HChI M WX NPUYMHBL. BO3IEHCTBUME YENOBEKa Ha
ouocepy. 3arpszHeHue BO3AYIMIHOW cpeapl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. OxpaHa
MOYBCHHBIX PECYPCOB. MI3MeHeHue Knmara.

AHTPONIOr€HHOE BO3JAECHCTBAE HA PACTUTEINILHBIN M JKMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KMBOTHOTO MHUpPA. OCHOBHBIC MPUHIUIBI OXPaHbl MPUPOJIBL
Kpacubie kHuru. Oco0o0 oxpaHsembie npupoansie Tepputopun (OOIIT).
Borannyeckuie caapl M 300J0TMUECKHUE MAPKH.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO Pa3BUTUSl YEJIOBEYECTBA M IPUPOJIBI.
PanuoHaibHOE  MPUPOAONOJIB30BAHME M COXPaHCHHE  OMOJIOrMYECKOIO
pazHooOpazus 3emyid. OOHmME 3aKOHOMEPHOCTH IOOANBHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOIO KPU3UCA M €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTHe METOAOB MOHMTOPWHIA Pa3BUTHs OMACHBIX TEXHOTECHHBIX
npoiieccoB. CucmemHvle UCCIeO08AHUSI Nepexood K pecypcocbepezaioueti U
KOHKYPEeHmMOCNocobHoill snepeemure. buoniocuyeckoe pasHoobpasue u buopecypcei.
Hayuonanervle  ungopmayuonHvie cucmemvl, obecnequsaroujue OOCMyn K
ungopmayuu  no  COCMOSAHUI0  OMOETbHBIX  6UO08 U dKxocucmem. (cHogbl



aKROpeadbuIuUmMayuy  SKOCucmem U cnocobog 6opvbvl ¢ OUONOBPEIICOCHUSMU.
Pexoncmpykyust MOPCKUX U HA3EMHBLX DKOCUCHIEM.

JleMoHCTpanun

Tabmuupl W cxeMmbl:  «3arps3HeHue  atMocepb»,  «3arps3HEHHE
runpocepel», «3arpssHeHue nouBby, «llapHukoBbIl  3PdekT», «Ocodo
OXPaHSEMBIE PUPOIHBIC TEPPUTOPHIY, « MOAETN YIPABISIEMOTO MUPAY.
O6opynoBanue: (GoTtorpaguu OXpaHSEMbIX PacCTCHU W >KUBOTHBIX KpacHoid
kHuru Poccutickoi @enepanuu, KpacHON KHUATH PErMOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 11O
BNOJIOI'MN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4aroUMMHUCS TPOrpaMM  CPEIHEro o0uero o0pa3oBaHUs. JUYHOCTHEIE,
METAINPEAMETHBIE U TPEAMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJABTATOB OCBOCHHS MPOrPAMMBI 11O OMOJIOTHH
BBIJICTIEHBI CIAEAYIOIUE COCTABJISIOIIME. OCO3HAHKE OOYYAOIIMMUCS POCCUHCKOMN
I'POKAAHCKON UIEHTUYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTENIBHOCTH
U CaMOONpPEACICHUI0, Haiuyue momueayuu K  OOYYCHHUIO  OWOJIOTHH,
yeaeHanpaesienioe pazeumue BHYTPEHHUX YOCKICHMA JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLUMH Pa3BUTHS OHOJIOTHYECKOTO
3HAHUSL, 2O0MOBHOCHb U CNOCOOHOCMb 00YUYarOIUXCsl PYKOBOACTBOBATLCSA B CBOCH
JEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, TMPUCYIIMMH CUCTEME
OMOJNIOrMYECKOT0  OOpa30BaHUS, Halu4ue  NPABOCOIHAHUS — SKOJOTHUYECKON
KYJIBTYPBI, CNOCOOHOCMU CMAGUMb TEIIA U CTPOUTD YKU3HECHHBIC MJIaHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHHS MPOrpaMMbl IO OMOJIOTUM JTOCTHTArOTCS
B CIWHCTBE YYE€OHOM M BOCHUTATEIBHOW MACATEIBHOCTH B COOTBETCTBUM C
TPaIULIUOHHBIMU POCCUHCKAMHA COLMOKYJIBTYPHBIMHA, HCTOPHYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOPMaMu
NOBEICHUS W CHOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS W
CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH NO3MUMU JIMYHOCTH, MATPUOTH3MA H
VBOKEHUS K 3aKOHY U MPABONOPSAKY, YETOBEKY TPYJA U CTApIIEMY MOKOJIEHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO M
TPAAMLMIM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAKOIIMXCS PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSAM POCCUHCKOTO OOLIECTBA, PACIIMPEHHE >KA3HEHHOIO
OMBITA U OMNBITA ACIATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:k1aHCKOTO BOCTIMTAHUSL:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOTO O0IIECTBA,

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHHUE
3aKOHA U MPaBONOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETBHOCTH IPH CO3JaHHUH
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
OHMOJIOTMYECKUX SKCTIEPUMEHTOB,

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

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JTHOAEH ¢ Pa3HBIMU YOESKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHECHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAaHUTAPHON U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UOEHTUYHOCTH,
NaTPUOTHA3MA, YBAKEHHsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoii, ropmoctn 3a cBOW Kpail, cBOXO PoauHy, CBOW SA3BIK M KYJIBTYPY,
MPOLUJIOE U HACTOSIIIEE MHOTOHALMOHAIIBHOTO Hapoaa Pocenn;

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

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCUICKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TIOHMMAHWs 3HAUYEHUsT OHMOJOrMH B TO3HAHWW 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCUINCKOro HApoaa,

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOWUMBOrO Oy Iy 1IEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMH HapooB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIKOYas 3CTETHKY ObITA, HAYYHOTO H
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;

MOHUMAHUE SMOLMOHATIBHOTO BO3ACHCTBUS YKUBOW IPUPOIBI U €€ LICHHOCTH,



TOTOBHOCTh K CaMOBBIPKCHUIO B PA3HBIX BHJAX MCKYCCTBA, CTPEMIICHUE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usnveckoro BocnuTaHHs, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30mMacHOro oOpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PU3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILIEHHOCTH TPaBWJ WHAWBHAYAJTBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUE MOCJECACTBANA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YNOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMAITBHOM
HAMPABJICHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccuu W pPeaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHWI0O W €aMOOOpA30BAaHHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE ONbITa
IUIAHAPOBAHHUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KaroIEn CPEabI,

OCO3HaHUE TNOOAITBHOTO XapakKTepa 3KOJOTMYECKUX MPOOJIeM M MyTed WX
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YYCHUU OWOJIOTUH
3HAHWSIT W YMEHMUS TPA PEIICHWW NOPOOJEM, CBA3aHHBIX C PALMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  TPaBWil  TMOBEACHHMS B MPUPOJIE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHIIOB,
3KOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JOEUCTBUNA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOJIHOM Cpele, YMEHWE MPOTHO3WPOBATH HEONIArOMPUATHBIE SKOJIOTHMYECKHE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;



HAIAYUE PA3BUTOTO SKOJIOTMYECKOTO MBILUICHHUS, SKOJIOTMYECKONH KYIbTYPBI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJCTBOBATHECA MUMH B ITO3HABATEIBHONW, KOMMYHUKATHBHON W COLIMAIBHOU
NPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECCKON NEATENBHOCTH SKOJIOTHYECKON
HAMPABJICHHOCTH,

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAyKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOIO HA JUAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

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

MOHUMAHUE CHeHU(PUKA OHOJOTUM KaK HAyKW, OCO3HaHUS €€ polHu B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOT'O MBILLIEHHUS, CO3JaHWUU LEIOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE MPHUPOJBI, YEJIOBEKA U
oOuiecTBa, B MO3HAHMM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOaeM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYUMOCTH OWOJIOTHM JAJIsi COBPEMEHHON LIMBHJIM3ALINN:
00ECTIEYeHNsT HOBOTO YPOBHSI Pa3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MepexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
YKU3HU,

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

NOHMMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh TMOJyYacMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHHMSI SIBJIEHUM OKPYKAFOIIET0 MUPA M MPOUCXOIAMIMX B HEM W3MCHEHUH,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIMXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peteHust npodJIEM B PealbHBIX JKU3HEHHBIX CUTYALUSX;

OCO3HAHUE LIEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYIICCTBIISATH
NPOEKTHYIO M HCCIIEAOBATENBCKYIO NEATENBHOCTD WHANBHYAJIGHO U B TPYTIIIE,

FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTUBHOMY MOJIYYEHUK) HOBBIX 3HAHWNA MO OWOJIOTHH B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.



METAIIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOEHUS yueOHOro mpeamera «buonmorusy
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaArOLIMXCS
MEXIACUUIUIMHAPHBIC (MEKIPEAMETHBIE) OOLIEHAYYHBIE TOHATHUS, OTPAKAOIINE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax (BEIICCTBO, SHEPIHS, SIBICHHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIeN0BaHne,  HAOMIOACHWE,  M3MEPEHME,  OKCHEPUMEHT W JAPYIHe),
YHUBEPCATIbHBIC y4eOHBIE JEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPAMOTHOCTH M COLMAIBHOH KOMMIETCHIMH OOYyYArOMIMXCS;, CHOCOOHOCTh
o0yvaromumxcst UCMOJIB30BATh OCBOCHHBIC MEKINCUUTITMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHWS W YHUBEPCAIbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

B pesynprate wm3ydyeHHss OMONOTMM HA YPOBHE CpEIHEro  olmiero
oOpazoBanust y oOyuwatouierocss OyayT cQOpPMUPOBaHBl O3HABATEIIbHBIC
YHUBEPCAJIbHBIE YUEOHBIC JCHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHBIC yUEOHbIC
JNECUCTBUSI, PETYJIATUBHBIE YHUBEPCAIbHBIE YYEOHBIE JICHCTBUS, COBMECTHAs
JESATEIbHOCTb.

MeTanpeaMeTHBIE PE3YNIbTaThl OCBOEHUS MPOrpamMMbl CPEIHEr0 0O0WIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

OBiageHue  YHMBEPCAJbHBIMH  Y4eOHBIMH MO3HABATEJIbHBIMU
JAeCTBHAMM:

1) 6a30BbI€ JTOTHYECKHE ACHCTBHS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHHUSI, KiIaccu (pukanum, 0000MIECHNS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUH (BBIACNATH UX XAPAKTEPHBIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C IPYTUMU MOHSATHUIIMH );

ONPEACTATh LENH JACATETBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJIOTMYECKAE TOHATHS Ul OOBICHEHUsT (DAKTOB U SIBJICHUMN
JKABOM NTPUPOABI;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHAYKTUBHBIC, ACIYKTUBHBIE, IO
AQHAJIOTWMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMS,

OPUMEHATh  CXEMHO-MOJCIBHBIE ~ CPEACTBA  JJIsl  NPEIACTABIICHUS
CYLICCTBEHHBIX CBA3CH M OTHOLICHHWH B M3y4aeMbIX OMOJIOrMUYECKHX OOBEKTax, a



TAK)KE  NPOTUBOPEYMII  Pa3HOr0  poOAQ,  BBIIBICHHBIX B Pa3JIMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJAH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTEePUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

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

KOOPJVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOIO U KOMOMHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 0a30BbIC HCCJICI0BATEILCKHE 1CITICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEA0BATENBCKONW M MPOCKTHON IEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHMSI MPAKTUYECKUX 3a/1a4, TPUMEHECHHIO
PA3IMYHBIX METOJOB MMO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHID HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalMsIX, B TOM YUCJIE TPHA CO3JaHUH YUYECOHBIX U COLMAIBHBIX MPOEKTOB;

(opMUpPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJTFOYEBBIMH MOHATHSIMHA U METOIAMMU,

CTaBUTh W (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBS3M W AKTYyaJIM3UPOBATH 3aady,
BBIJIBUTaTh TUNOTE3Y €€ pPEIICHUs, HAXOAWTh ApPryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHWH, 3a4aBaTh MAPaAMETPhl U KPUTEPUN PEIIEHUS,

AHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  PeE3yJIbTarhl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

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

YMETh MEPEHOCUTh 3HAHWS B MO3HABATEIIBHYI0 M MPAKTHYECKYH) OONacTH
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 334a4H, TONMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3TMYHBIX UCTOYHHKAX MHPOPMALUH (TEKCTE YUeOHOTO
nocoOusi, HAY4YHO-TOMYJISIPHOM —JIMTEparype, OMOJOTMYECKMX CIIOBapsIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHbIX, B WHTEpHETE), aHAIM3HpPOBATh



WH(OPMALKIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUYECCKH OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTE;

(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM JUIsl BBITOJIHEHUST YYEOHBIX
3aj1ay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCHOJB30BAHUS PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBHYKD  (OPMY  MPEACTABIICHUS
Ononornueckoil MHGopMalKu (CXeMbl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA $3BIK B KayeCTBE CpEeACTBAa MNpu padoTe ¢
Ononornueckoil mH(pOpMaUMEH: TNPUMEHATh XUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHUYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJSAHOCTH,

BIQJCTh  HABbIKAMM  PAClO3HABAHWS W 3alIUTHl  MHQPOPMALNH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0enue:

OCYILECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCWUTENBHO BBIMOIHEHHS MPEAIaracMoi
3a/1a4M, YUYUTBIBATh UHTEPECHl U COMNIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Wk JUCKYCCHH ),

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

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIFOJICH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe PopMyarpoOBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO W JIOTHYHO M3Jarath CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTUUYECKON MTPOOIEMBI, 0OOCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4;

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



[PUHAMATL  LEIU  COBMECTHOW  JCATENBHOCTH, OpPraHW30BBIBATE WU
KOOPAUHHUPOBATH JEUCTBUS MO €€ MOCTHXKEHUIO: COCTABIIATH IUJIAH ACWCTBUH,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOECrO BKJIAJAa WM KAKAONO Y4YaCTHUKA KOMaHIbI B
o0LIMid pe3ynpTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHWBATh HACH C TMO3ULUA HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTHYECKONW 3HAYUMOCTH

OCYILECTBJIATE TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH ACHCTBUSIMU:

1) camoopranusanus:

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

BbIOMpaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWI ILEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K >KABOW MPHUPOAE,
CBOEMY 3JI0POBBIO M 3J0POBBIO OKPYIKAOIIUX,

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

CaMOCTOSITENTIBHO ~ COCTAaBJIATh IUIAH PEIIEHUsT MPOOJIeMBl C  YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsITh paMKX yY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOD, ApryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEeLLIEHHNE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHHIO MIMPOKOH JPyAMLIMHA B
pa3HbIX O0OJACTAX 3HAHWWA, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA W
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalWsM, BHOCUTH KOPPEKTUBBEI B JAEATEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJCTh HABbIKAMM  TO3HABATENIbHONH  peduekcnn Kak  OCO3HAHWs
COBEPLIAEMBIX JECUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaroB M
OCHOBaHWi, MUCMOJIB30BaTh NPUEMBI PEQIICKCHM A/l OLUEHKM CUTYallWH, BBIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUA MO MUX
CHIDKEHHIO;



OPUHAMATh MOTHBBI M apPryMEHTHl JPYIMX TMPU AaHAJIU3€ PE3yJIbTaTOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

OPUHAMATh MOTHUBBI M APTYMEHThl JPYIMX TNPUA aHAIM3E PE3YJIbTaTOB
NEATENBHOCTH,

IIPU3HABATH CBOE MPABO U MPABO APYTUX HA OLIMOKH,

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEJMETHBIE PE3YJbTATHI

[IpeaMeTHBIE PeE3yJbTaThl OCBOCHUS COJEPKaHUS Y4YeOHOro mpeaMeTa
«buonorusy Ha yrIyONEHHOM YPOBHE OPHUEHTUPOBAHBI HAa OOECICUEHUE
npopunbHOro  00yuyeHust — oOywaromuxcs — Ouosormu.  OHM  BKJIHOYAKOT:
cnenuduueckue 1isi OMOJIOTHHA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHA 110
OCBOCHUIO, HHTEPNPETAUMN U MPeoOPa30BAHUIO 3HAHWMA, BUIBI IEATEIBHOCTH IO
NOJTYYEHUIO0 HOBBIX 3HAHWWA M UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, 4 TAKKE B
PEANTBHBIX KU3HEHHBIX CUTyauusix. [IpeaMeTHBIE pe3yabTaThl MPEACTABIECHBI IO
roJlaM U3y4YeHUsI.

[IpeameTHBIE pe3yNbTaThl OCBOCHMS y4eOHOro npeamera «buosnorus» B 10
Kilacce NOIDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHWWA O MECTE€ W pOJIM OWOJIOTHM B CHCTEME
€CTECTBCHHBIX HayK, B (D)OPMHUPOBAHMH €CTECTBEHHO-HAYYHOW KapTWHBI MHpa, B
NO3HAHMM  3aKOHOB NOPHUPOABI M PEIICHMHM  NOpoOJEM  PALMOHAIBHOIO
OPUPOIONOIB30BAHUS, O BKJIAJIE POCCUICKUX M 3apyOCIKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH,

BJIAJCHUE CUCTEMOM  OWOJIOTMYECKUX 3HAHWH, KOTOpas  BKIJIKOYACT:
OCHOBOIOJIAraroIe OWOJIIOTHYECKAE TEPMHUHBI M TOHSATHS (JKW3Hb, KIIETKA,
OpraHu3M, MeTa0OJIM3M, TOMEOCTa3, CaAMOPETYJSLUsl, CAMOBOCIPOU3BEICHHUE,
HACJICICTBEHHOCTh, W3MEHUYMBOCTh, POCT M PA3BUTHE), OMOJIOTUYECKUE TECOPHUHU
(knerounas teopus T. [lIBanna, M. [lIneiinena, P. BupxoBa, XpoMOCOMHast TEOpHs
HacieacTBeHHocTn 1. Moprana), yuenus (H. WM. BapwioBa — o0 ueHTpax
MHOTOOOpa3usi ¥ NPOUCXOXKACHUS  KYJIbTYPHBIX  PACTEHUWi),  3aKOHBI
(emmHOOOpa3Hsl MOTOMKOB NEPBOrO TMOKOJEHWS, PACILCNJICHHS, YUCTOTHI T'aMET,
HE3aBUCUMOTO HacienoBaHus [. MeHzaensd, TOMOJOTMYECKUX pAIOB B
HACJIEACTBEHHOM M3MEHYUBOCTH H. . Basuiiosa), [IPAHLUIIBI
(KOMILJIEMEHTAPHOCTH ),

BJIQJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O ITO3HAHHWS, HKCIIOIb3YEMBIX B
OMOJIOTMYECKUX HWCCIICIOBAHUAX JKMBBIX OOBEKTOB (OMUCAHHME, H3MEPEHUE,
HAOJIIOICHUE, SKCIICPUMEHT);,



YMEHUE BBIJCIATh CYLIECTBEHHbBIC MPU3HAKK: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
Oaktepuii, TpuOOB, paCTCHUH, JKUBOTHBIX U YEJIOBEKA, CTPOCHHMSI OPraHOB U CUCTEM
OpPraHoB PACTEHW, J>KUBOTHBIX, YEJIOBEKA, MPOLECCOB >KU3HEACATEIILHOCTH,
OPOTEKAIOIIMX B OPraHM3Max PAaCTCHUM, KMBOTHBIX M YEJIOBEKA, OMOJOTMYECKUX
IPOLECCOB. OOMEHA BEIIECTB (METAaOOIM3M), MPEBPALLEHUS SHEPTAU, OPOIKEHUS,
aBTOTPO(HOr0 U reTepoTpoPHOro TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCUHTE3A,
MHUTO3a, M€03a, raMeTorene3a, sMOPUOreHe3a, NOCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  MHAMBUAYAJILHOTO  Pa3BUTUsl  OpraHuM3Ma  (OHTOr€He3a),
B3aUMOJICHCTBUSI TEHOB, TETEPO3KCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aMMOCBS3M MEXKAY OPraHOMIAMHM KJIETKM M MX
(GYHKUMSAMU, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH M WX (QYHKUUAMHU, MEKIY
OpraHaMM W CHCTEMaMHM OPraHOB y PACTCHUM, >KMBOTHBIX M 4YEJIOBEKA M HX
(GYHKUMAMHU, MEXKIY CHCTEMaMHU OPraHoB M WX (YHKUUSIMH, MEKIY 3Tanamu
oOMEHa BELIECTB, dTaNaMu KJIECTOYHOTO 1IMKJIA U KU3HEHHBIX IMKJIOB OPraHU3MOB,
ATanamMu 3MOPUOHAILHOTO PA3BHUTHS, TCHOTHIIOM M (PEHOTHIIOM, (PEHOTHUIIOM M
(dakTopamu cpeibl OOMTaHUS,

YMEHHUE BBISBJISATH OTIIMYUTEIbHBIE MPU3HAKKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUiA, S)KUBOTHBIX U YETOBEKA;

YMEHHUE HCIOb30BaTh COOTBETCTBYIOIIUE APryMEHTHI, OUOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHCTEMATUUECKUX TPYII;

yMEHHUE peuiarb OMOJIOTMUECKUE 3a1a4UH, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIEAYEMbIMU OMOJIOTMUYECKUMHU MPOLIECCAMU U SBJICHUSMHU, JIE1aTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyUYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npasuia npu padoTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYT0BAHUEM,

YMEHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOpPMYIHMpYs LENb MCCICIOBAHUS, AHATM3UPOBATH TOJYUYEHHBIE
pe3ynbTaThl U A€NaTh BBIBObI;

YMEHUE Y4YacCTBOBAaTh B y4E€OHO-UCCIENOBATEILCKON padoTe Mo OMOJIOTHH,
AKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOILIECTB, U
nyOIMYHO ~ TPEACTaBIATH  MOJIYYEHHBIE  Pe3yJibTaThl  HAa  YUYECHUYECKUX
KOH(pEPEHIHU X

YMEHHUE OIICHUBATh STHUYECKUE AaCHEKThl COBPEMEHHBIX HCCIECAOBAHUM B
obmactm  OwoylorMM W MEAUIMHBI  (KJIOHMPOBAHHWE,  HMCKYCCTBEHHOE
OIUIOAOTBOPEHHE, HAMPABICHHOEC M3MEHEHHWE N€HOMAa M CO3/IaHUE TPAHCTEHHBIX
OPraHU3MOB);



YMEHHE OCYIIECTBIJISITH OCO3HAHHBIA BBIOOp Oyayuieid mpodecCHOHANBHON
JEATENBHOCTA B 00NacTH OWOJIOTMH, MEAUIMHBI, OMOTEXHOJOTUM, BETCPUHAPHH,
CEJIbCKOr0 XO34HCTBA, MUINEBON MPOMBILIIIEHHOCTH, YIIyOIsITh O3HABATEIbHBIHA
WHTEPEC, HAMPABJICHHBII HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH MPOPECCHH U
OPOAODKEHHE  OMOJIOTHYECKOTO  00pa3oBaHusl B OPraHM3alMsaX CPEIHETO
MPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro npeameta «buonorus» B 11
Knacce NOJDKHBI OTPAXKATH:

Cc()OPMUPOBAHHOCTh 3HAHWWA O MECT€ M pOdU OWOJIOTMM B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMH COBPEMECHHOH €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpA, B MO3HAHWM 3aKOHOB NPHUPOJbI W PEIICHUM SKOJIOTHYECKHX
npoOJieM YEJNOBEYECTBA, A TAKKE B PEIICHAM BONPOCOB PALMOHAIBHOIO
IPUPOIONOIB30BAHUS, U B ()OPMHUPOBAHWM LICHHOCTHOTO OTHOLICHHS K TMPHPOJIE,
OOLIECTBY, YENIOBEKY, O BKIIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMECHHE BJIAQACTh CHUCTEMOH OHMOJIOTMYECKMX 3HAHWNA, KOTOpas BKIHOYACT
ONpPEACTIEHUS] W TOHMMAHWE CYUIHOCTHM OCHOBOIOJIATAIOMMX OHOJOTMYECKHX
TEPMHHOB M MOHATUH (BHI, 3Kocuctema, Ouocdepa), OMOIOTHUYECKUE TEOPHUU
(3BONMrOMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS SBOJIFOLMH ), YUEHUS
(A. H. CeBepiioBa — 0 nyTsxX W HanpasjieHusxX 3Boitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTrdeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabimeBoro cxoacrea K. M. bspa), mpaBuna (munumyma 1O. JIuOuxa,
SKOJIOTMYECKON MHUpamMuabl SHEPIUU), TMNOoTe3bl (runore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJQJACTh  OCHOBHBIMM  METOAAMHM  HAYyYHOIO  MO3HAHMS,
UCIOJIb3YEMBIMUA B OMOJIOTUYECKUX UCCIIETOBAHUAX KUBBIX OOBEKTOB U 3KOCUCTEM
(onmucaHue, U3MeEpeHHe, HAOMIOJECHUE, SKCIEPUMEHT), CIOCOOAMH BBISBIICHUS W
OLICHKH aHTPOMOTECHHBIX U3MEHEHUH B PUPOJIE;

YMECHHE BBIJICIATh CYHICCTBCHHBIE MMPU3HAKW. BHUJAOB, OMOrEOLEHO30B,
SKOCUCTEM M OMOC(EpPBhI, CTaOWIM3UPYIOLIECTO, ABUKYIIETO W Pa3pbhIBAIOLIETO
€CTECTBEHHOTO otOopa, AJJIOMATPUYECKOTO U CUMIAaTPUYECKOrO
BUI000pa30BaHusl, BIMSHUS JBIXKYIIMX CHJI 3BOJIFOLIAN HA TEHO(OH MONYJISALUY,
OPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUsl, YEPENOBAHUS HATPABICHUI
3BOJIFOLIAA, KPYTOBOPOTA BEMIECTB M MOTOKA SHEPTUHU B 3KOCUCTEMAX;

YMECHHE YCTAHABIIMBATh B3aUMOCBS3M MEXKAY NPOLECCAMH SBOJIIOLMH,
JABWOKYLIMMHM CHUJIAMH AHTPOIMOTEHE3a, KOMIOHEHTAMHM PA3IMYHbIX JKOCHCTEM M
NPUCIIOCOOJICHASIMA K HUIM OPraHU3MOB,

YMECHHE  BBISIBIATH  OTJIMYMTENIbHBIE  MPU3HAKKA  JKMBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHHs, aOMOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3¢H  OpPraHu3MOB B COOOIIECTBAX,
AHTPOMOTC€HHBIX W3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH,

YMEHHUE HCIMOb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUECKUX TPy, B3aUMOCBS3H OPraHU3MOB M CPEAbl OOMTAaHUS, €MHCTBA
YeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPAHEHUsS MHOrooOpasusi BUIOB U
AKOCHUCTEM KaK YCJIOBHS COCYILIECTBOBAHMS MMPUPOJIbI U YETOBEYECTRA,;

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

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npasusia npu padoTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYA0BAHUEM

YMEHUE BBIJIBUTaTh THUMOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb HWCCIECIOBAHUS, AHATM3UPOBATh MOJYUYEHHBIE
pe3ynbTaThl U A€NaTh BBIBObI;

YMEHUE Y4YacCTBOBAaTh B y4E€OHO-UCCIENOBATEILCKON padoTe Mo OMOJIOTHH,
JKOJIOTMU W MEIUIMHE, MPOBOAMMON Ha 0a3€ MIKOJBHBIX HAYyYHBIX OOUIECTB, U
nyOIMYHO ~ NPEACTaBIATH  MOJIyUYEHHBIE  PE3yJIbTaThl  HA  YYCHHUUYECKHX
KOH(pEPEHIHU X

YMEHHUE OIICHUBAThH TMIIOTE3bl U TEOPUU O MPOUCXOXKACHUM KU3HU, YETIOBEKA
U YEJIOBEUECKUX pac, O MPUUMHAX, MOCJIEACTBUIX U COCo0axX MpeAoTBpaLICHUS
rJ1I00aJIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayunieil mpodeccuoHanbHOM
JESITENBHOCTHA B 00J1aCTH OMOIOTHHU, SKOJIOTHH, TPUPOIONONB30BAHMS, MEUIIUHBL,
OMOTEXHOJIOTUHU, TICUXOJIOTUH, BETEPUHAPUM, CEIBCKOTO XO3sMCTBA, MULICBOMH
OPOMBIIIJIEHHOCTH, YIyOJsaTh MO3HABATEIbHBI MHTEPEC, HAMpPaBICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOLIEH  Tpodeccud M MPOJOTHKEHHUE
OMOIOrMYecKOro 00pa30BaHusl B OpraHU3alusIx CPeaHEro mpodecCuoHaIbHOIO U
BBICIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Koanuecrso uacos
Ne HaumenoBaHue pa3aesioB DnekTpoHHbIe (UH(]pPOBbIE) 00pazoBaTe/ibHbIE
Kontpoabnbie | IlpakTnueckue
n/n H TeM NPOrpaMmabl Bcero pecypchl
padoTbI padoTbI
1 buonorus xak Hayka 1 resh.edu.ru/subject/lesson/3827/additional/118966/
JKuBble CUCTEMBI U UX
2 2 resh.edu.ru/subject/lesson/5397/start/283870/
U3yYCHUE
3 Buonorus kiaerku 2 0.5 resh.edu.ru/subject/lesson/3840/start/163096/
XUuMHAYECKast OpraHu3alus
4 P 1 10 1 resh.edu.ru/subiect/lesson/3847/start/8616/
KJIETKH
Crtpoenne u pyHKINU o )
5 8 2 gdzotvet.ru/oge-ege/biologiya/1064-zadanie
KJIETKH
OOMeH BelnecTs U
6 NpeBpalleHNe YHEPTUH B 9 1 1 resh.edu.ru/subiject/lesson/3917/start/46777/
KJIETKE
Hacnencrsennas
7 uH(pOpMaLUA U pean3aius 9 0.5 gdzotvet.ru/oge-ege/biologiya/699-zadanie-ege
€€ B KJIETKE
8 JKU3HEeHHBIN UK KJIIETKU 6 1 resh.edu.ru/subject/lesson/5352/start/295780/
Crtpoenue u QyHKIIUA
9 R ymcu 17 1.5 resh.edu.ru/subject/lesson/3939/start/105165/
OpraHU3MOB
10 PasmHoOxeHue U pa3BUTHE g 15 fipi.ru/ege/otkrytyy-bank-zadaniy-ege/otkrytyye-
OpraHu3MOB ' varianty-kim-egett!
I'eneruka — Hayka o
11 HACJIEACTBEHHOCTH U 2 0.5 resh.edu.ru/subject/lesson/5359/start/270999/

HU3MCHYUBOCTU OPraHU3MOB



resh.edu.ru/subject/lesson/3827/additional/118966/
resh.edu.ru/subject/lesson/5397/start/283870/
resh.edu.ru/subject/lesson/3840/start/163096/
resh.edu.ru/subject/lesson/3847/start/8616/
gdzotvet.ru/oge-ege/biologiya/1064-zadanie
resh.edu.ru/subject/lesson/3917/start/46777/
gdzotvet.ru/oge-ege/biologiya/699-zadanie-ege
resh.edu.ru/subject/lesson/5352/start/295780/
resh.edu.ru/subject/lesson/3939/start/105165/
fipi.ru/ege/otkrytyy-bank-zadaniy-ege/otkrytyye-varianty-kim-ege%2523
resh.edu.ru/subject/lesson/5359/start/270999/

3aKOHOMEPHOCTH

12 10 1 resh.edu.ru/subject/lesson/5630/main/132924/
HACJIEZICTBEHHOCTHU

13 3aKoHOMEpHOCTH 6 1 resh.edu.ru/subject/lesson/5385/start/119865/
U3MEHYUBOCTH

14 I'enetuka uenoBeka 0.5 resh.edu.ru/subject/lesson/4725/start/107947/

15 Cenekiusi OpraHu3MOB 4 1 resh.edu.ru/subject/lesson/3861/start/295751/

16 buorexnomorus u 4 fipi.ru/ege/otkrytyy-bank-zadaniy-ege/otkrytyye-
CUHTETHYECKasi OMOJIOT s varianty-kim-ege#!

17 PesepsHOe Bpemst 1 resh.edu.ru/subject/lesson/3847/start/8616/

OBIIEE KOJIMYECTBO YACOB 102 13

I1O ITPOIT'PAMME



resh.edu.ru/subject/lesson/5630/main/132924/
resh.edu.ru/subject/lesson/5385/start/119865/
resh.edu.ru/subject/lesson/4725/start/107947/
resh.edu.ru/subject/lesson/3861/start/295751/
fipi.ru/ege/otkrytyy-bank-zadaniy-ege/otkrytyye-varianty-kim-ege%2523
resh.edu.ru/subject/lesson/3847/start/8616/

11 KVIACC

KonnuyecTBo uacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uugposbIe
Ne n/m P Konrpoabubie | IIpakTnueckne (ubp )
NPOrpamMmslI Bcero p 6 o0pa3oBaTejbHbIE
a0oThI aboThI
p p pecypcsl
gdzotvet.ru/oge-
3apokeHue U pa3BUTHE 3BOJIIOLMOHHBIX
1 PO vp H 4 ege/biologiya/1064-
MPENCTABICHUN B OMOJIOTHH )
zadanie-27-ege
2 MUKpO2BOJIIOLUSA U €€ Pe3yIbTaThI 12 2 resh.edu.ru/subiect/5/11/
Maxpo3BOIHOLHS U €€ PE3YNbTAThI 10 resh.edu.ru/subject/5/11/
4 IIpoucxoxxaeHue U pa3BUTHE )KU3HHU Ha 19 15 resh.edu.ru/subiect/5/11/
3emie '
5 IIpoucxoxxaeHue 4en0BeKa — AaHTPOIIOTEHE3 12 1 resh.edu.ru/subject/5/11/
DKOJIOTUSl — HayKa O B3aHUMOOTHOILIEHHUSX gdzotvet.ru/oge-
6 OpraHu3MOB U HAJOPTraHU3MEHHBIX CUCTEM 4 1 0.5 ege/biologiya/1064-
C OKpY Karo1eu cpenoi zadanie-ege
7 OpraHusmsbl U cpena OOUTaHUs 12 1.5 resh.edu.ru/subject/5/11/
fipi.ru/ege/otkrytyy-bank-
8 DKOJIOrusl BUAOB U MOMYJISILIUH 12 0.5 zadaniy-ege/otkrytyye-
varianty-kim-eget!
gdzotvet.ru/oge-
DKOJIOTHs COOOIIECTB. JKOJIOTHYECKHE ] ]
9 10 0.5 ege/biologiya/1064-
CHCTEMBI
zadanieege
10 Buocdepa — rnobanbHas S5KOCHCTEMA 6 1 resh.edu.ru/subiect/5/11/
11 YenoBek U OKPYXKaomas cpena 6 resh.edu.ru/subiect/5/11/



gdzotvet.ru/oge-ege/biologiya/1064-zadanie-27-ege
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
gdzotvet.ru/oge-ege/biologiya/1064-zadanie-ege
resh.edu.ru/subject/5/11/
fipi.ru/ege/otkrytyy-bank-zadaniy-ege/otkrytyye-varianty-kim-ege%2523
gdzotvet.ru/oge-ege/biologiya/1064-zadanieege
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/

12

PesepBHOE Bpemsi

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

102

7.5



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

HOYPOYHOE INTAHUPOBAHUE

10 KJTACC
KoanuyecTBo yacos DNeKTPOHHbIE
Ne Harta nudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue p
n/n Bcero H3yueHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypcsbl
| buonorus kak KOMIUIEKCHAsI HAyKa U KaK | 01.09.25 resh.edu.ru/subject/5/11/
4acTh COBPEMEHHOTO OOIINEeCTBa o
) JKUBBIC CHCTEMBI 1 X CBONCTBA 1 02.09.25 resh.edu.ru/subject/5/11/
3 YpoBHEBass OpraHU3aLusl KUBBIX CUCTEM 1 03.09.25 resh.edu.ru/subject/5/11/
4 Hctopust OTKPBITHS U U3YYEHUS KJIETKH. 1 08.09.25 resh.edu.ru/subiject/5/11/
Knerounas teopus
MeTonbl MONEKYJISIPHON U KJIETOUYHON 09.09.25 resh.edu.ru/subiject/5/11/
ouonoruu. IIpakTuueckas padbora
5 «M3yueHne MeTo10B KJIETOUHOU | 0.5
Ouosoruu (xpomarorpadus, '
anekTpodopes, nuddepeHnnaTbHOS
uenrpudyruposanue, [TLP)»
6 XUMHIECKHI COCTAB KIIETKI 1 10.09.25 resh.edu.ru/subject/5/11/
7 MuHepasbHbIE BELIECTBA KJIETKH, UX | 15.09.25 resh.edu.ru/subject/5/11/
Ouonoruveckas poJsib
Oprannueckue BEIIeCTBa KJIETKH — 16.09.25 resh.edu.ru/subject/5/11/
g oenku. JlaboparopHas padbora | 0.5
«ObnapyxeHne OEIKOB C TOMOIIBIO '
KaueCTBEHHBIX PEAKLUI»



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

9 Croiictsa, knaccudukanyst 1 GyHKIAN 17.09.25 resh.edu.ru/subject/5/11/
OenKoB
10 Oprannueckue BEIIeCTBa KJIETKH — 22.09.25 resh.edu.ru/subject/5/11/
yTJIeBOABI
1 Opranuyeckue BemecTBa KIeTKH — 23.09.25 resh.edu.ru/subject/5/11/
JUTAABI
Hyxneunoseie kucnorel. JJHK u PHK. 24.09.25 resh.edu.ru/subject/5/11/
12 JlaboparopHas padora «MccnenoBanue 0.5
HYKJICHHOBBIX KHCJIOT, BBIACJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHIU3MOB)
13 Crpoenue u pynkiuuu ATO. [lpyrue 29.09.25 resh.edu.ru/subject/5/11/
Hykseosuarpugocharer (HTD)
Cexsennposanue JIHK. Meronst 30.09.25 resh.edu.ru/subject/5/11/
14 F€HOMUKU, TPAHCKPUIITOMUKH,
POTEOMHKH
15 MeTonbl CTPYKTYPHON GHONOrHH 01.10.25 resh.edu.ru/sublect/5/11/
16 Tune! knetok. IIpokapuorndeckas kierka 061.10.25 resh.edu.ru/sublect/s/11/
CTpoeHne 3yKapHOTHYECKOH KJIETKH. 07.10.25 resh.edu.ru/subject/5/11/
17 [Ipaxtrueckas padora «U3yueHne 0.5
CBOWCTB KJIETOUYHOH MeMOpaHbD»
18 TToBEPXHOCTHBIH AMTAPAT KIETKH 08.10.25 resh.edu.ru/subject/5/11/
OnHoMeMOpaHHBIE OPTaHOUABI KIETKH. 13.10.25 resh.edu.ru/subiject/5/11/
19 [Ipaxtrueckas padora «U3yueHne 0.5
IBW)KEHUS LINTOILIA3Mbl B PACTUTENBHBIX
KIIETKAX)
20 TTOBTOpEHME H3Y4EHHOrO. XPOMOCOMI. 14.10.25 resh.edu.ru/subject/5/11/



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

21

KontponpHas padota «OpraHouabl
KJIETKID

15.10.25

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

22

Pabora naxg ommbkamu

01.10.25

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

23

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHAPHH, MacTuabl. JlabopatopHas
pabota «MccnenoBanue mia3MoNn3a u
JETJIa3MOJIM3a B PACTUTENBHBIX KIETKAX)

0.5

20.10.25

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

24

HememOpanHbIe OpraHOHIBI KJIETKH

21.10.25

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

25

Crpoenne u pyHKUNH sipa

22.10.25

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

26

CpaBHI/ITeHbHaﬂ XapaKTCPUCTUKA KIIETOK
sykapuot. Jlaboparopuas padora
«H3ydeHne CTPOCHUS KJIETOK Pa3INIHBIX
OpPTraHU3MOBY

05.11.25

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

27

ACCUMWISINS U TUCCUMUJISILIUS — JIBE
cTopoHb! MeTabomm3ma. Turnbl oOMeHa
Bemiects. JlabopaTopHas pabora
«M3yyeHne KaTaIUTUYECKOU aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe aMHIIa3bl WIH
KaTaJasbl)»

10.11.25

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

28

DepMEHTATUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTaboau3ma. Jlaboparoprast
padora «M3yuenune GepMEHTATHBHOTO
paclieneHnst NePOKCHIa BOAOPOAA B
PACTUTENIbHBIX U JKUBOTHBIX KJIETKAX»

0,5

11.11.25

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

29

benku-akTuBaTOpHI N OEIKU-UHTHOUTOPHI

0.5

12.11.25

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



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

30 ABTOTpO(HEII TUIT OOMEHA BEIECTB 17.11.25 resh.edu.ru/subject/5/11/
31 DOTOCHHTE3 18.11.25 resh.edu.ru/subject/5/11/
Xemocunres. JlaboparopHas pabora 19.11.25 resh.edu.ru/subject/5/11/
32 «CpaBHeHue niporeccoB porocuHTe3a U
XEMOCHHTE3a»
AHaspoOHbIe OpraHu3mMbl. Bums 24.11.25 resh.edu.ru/subject/5/11/
13 Oposkenusi. JlabopaTopHas pabora
«CpaBHEeHHE TIPOLIECCOB OPOIKEHUS U
IBIXAHUSD)
34 AspoOHBIE OpraHU3MBL. DTarbl 25.11.25 resh.edu.ru/subject/5/11/
SHEPreTUIecKoro ooMeHa
DHeprusi MEeMOPaHHOTO TPaTUEHTa 26.11.25 resh.edu.ru/subject/5/11/
35 npotoHoB. Cunte3 AT®: padora
npoToHHON AT®-cuHTa3BI
36 Peakiiy MATPHIHOTO CHHTE3a 01.12.25 resh.edu.ru/subject/5/11/
37 Tpanckpunuus — MaTPUYHBIN CUHTE3 02.12.25 resh.edu.ru/subject/5/11/
PHK
38 TpaHCHsLHS 1 68 3Tarbl 03.12.25 resh.edu.ru/subject/5/11/
39 Konuposanue amunokuciaor. Ponb 0.5 08.12.25 resh.edu.ru/subject/5/11/
pubocom B GrocuHTe3e Oenka '
40 Opranuszanys reHoMa y IpoKapuoT U 09.12.25 resh.edu.ru/subject/5/11/
JYKapHOT
41 MonexynsipHble MEXaHU3MBbI 3KCIIPECCUU 10.12.25 resh.edu.ru/subject/5/11/
T'€HOB y SYKapuoT
42 BHPYCHI — BHEKIIETOUHbIE HOPMbI KH3HH 15.12.25 resh.edu.ru/subject/5/11/



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

u obnuraTHele mapa3utsl. [IpakTrueckast
pabota «Co3naHue Moiesu BUPyCa»

43 BupycHrie 3a001eBaHus YeI0BEKa, 16.12.25 resh.edu.ru/subject/5/11/
JKUBOTHBIX, PACTEHHI
44 Hanorexnosorun B OMoI0ruu u 0.5 17.12.25 resh.edu.ru/subject/5/11/
MeOULIUHE '
45 YK H3HEHHbIH LMK KIETKHA 22.12.25 resh.edu.ru/subject/5/11/
46 Marpuussiii cunres JTHK 05 23.12.25 resh.edu.ru/subject/5/11/
Tunsl kietok. KapuoknHes 1 HUTOKUHES. 24.12.25 resh.edu.ru/subject/5/11/
JlaboparopHas pabora «Habmonenue
47 MHTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX
MUKpoIpenapaTax )» Perysmst
JKM3HEHHOIO LIMKJIa KJIETOK
48 Oprany3M KaK eHHOE LeNoe 29.12.25 resh.edu.ru/subject/5/11/
49 Txanu pacrennii. JlaboparopHas padora 0.5 30.12.25 resh.edu.ru/subject/5/11/
«H3ydeHne TkaHeH pacTeHUN» '
TkaHU )KUBOTHBIX U YEJIOBEKA. 12.01.26 resh.edu.ru/subject/5/11/
50 JlaboparopHas padora «M3yueHue TkaHel 0.5
SKUBOTHBIX)
Opranel. CucteMbl OpraHos. 13.01.26 resh.edu.ru/subject/5/11/
51 Jlaboparophas pabora «13yuenue 0.5
OpPraHOB I[BETKOBOTO PACTEHUSD»
5 Oriopa Tefia OpraHH3MOB 14.01.26 resh.edu.ru/subject/5/11/
53 JIBHIKeHHE OPraHU3MOB 19.01.26 resh.edu.ru/subject/5/11/



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

54 TTuTanHe OpraHH3MOB 20.01.26 resh.edu.ru/subject/5/11/

55 IIuTaHKue MO3BOHOYHBIX JKUBOTHBIX. 21.01.26 resh.edu.ru/subject/5/11/
[MumeBapurenpbHas CUCTEMa YEIOBEKa

56 JIBIXAHHE OPTAHI3MOB 26.01.26 resh.edu.ru/subject/5/11/

57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX U 27.01.26 resh.edu.ru/subject/5/11/
JeJI0BeKa

58 TPaHCTIOPT BEIIECTB Y OPraHI3MOB 28.01.26 resh.edu.ru/subject/5/11/

59 KposeHnocHas cucrema NO3BOHOYHBIX 02.02.26 resh.edu.ru/subject/5/11/
JKUBOTHBIX U YeJIOBEKa

60 Bhine/ierte y OpraHu3MoB 03.02.26 resh.edu.ru/subject/5/11/

61 3alIHTa Y OPraHH3MOB 04.02.26 resh.edu.ru/subject/5/11/

62 VIMMYHHAs CHCTEMA HesoBeKa 09.02.26 resh.edu.ru/subject/5/11/

63 PazgpakxumocTs U perysnus y 10.02.26 resh.edu.ru/subject/5/11/
OpraHU3MOB

64 I'ymopanpHas perynanus u SHIOKpUHHAS 11.02.26 resh.edu.ru/subject/5/11/
CHCTEMA JKUBOTHBIX U U€JIOBEKa

65 DOPMbI PA3MHOKEHHS OPraHU3MOB 16.02.26 resh.edu.ru/subject/5/11/

66 TToN0BOE Pa3MHOKEHHE 17.02.26 resh.edu.ru/subject/5/11/

67 Meiios 18.02.26 resh.edu.ru/subject/5/11/
I'amerorenes. OOpa3oBaHHe U pa3BUTHE 24.02.26 resh.edu.ru/subject/5/11/

68 noJIoBbIX KieTok. Jlaboparopnas pabora 0.5

«I/IsyquI/Ie CTPOCHUS MOJIOBBIX KJIETOK Ha



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

rOTOBBIX MHUKpOIIpernapaTax»

69

HuauBunyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTrEHE3

25.02.26

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

70

3akJagKa OpraHOB U TKaHEH 13
3apOAbIICBBIX JINCTKOB

02.03.26

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

71

Poctu Pa3BUTHUE KUBOTHBIX.
JlaboparopHas pabota «BrisiBieHUE
NPU3HAKOB CXOJCTBA 3aPOIbIIIIEH
TIO3BOHOYHBIX KUBOTHBIX»

0.5

03.03.26

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

72

PasMHOXeHNE U pa3BUTHE PACTCHUI.
Jlabopatophas pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICLINX
pacTeHUi»

0.5

04.03.26

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

73

HCTOpI/ISI CTAHOBJICHUA U PA3BUTUA
FCHETUKU KaK HAYKN

09.03.26

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

74

(OCHOBHBIE ITOHSITUS U CUMBOJIBI
renerukn. JlabopaTopHas padora
«Ipo3ouna kak 0ObEKT TE€HETHUECKUX
HCCJICIOBAHMI

0.5

10.03.26

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

75

3aKOHOMEPHOCTU HACIEAOBAHUS
npu3HakoB. MOHOTHOpHUIHOE
ckpemmsanue. [IpakTrueckas padora
"HN3ydeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPELIUBAHUS Y
npozodubr”

0.5

11.03.26

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

76

I{utonoruyueckne OCHOBBI
MOHOTHOPHUIHOTO CKPEIUBAHUS

16.03.26

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

77

AHanu3upymoliee CKpeluBaHue.

17.03.26

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



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

Henonnoe noMuHupoBaHue

UTHOPUIHOE CKPELIUBAHUE. 18.03.26 resh.edu.ru/subject/5/11/
P p
73 [Ipaxtrueckas padora «U3yueHne 05
Pe3yJIbTATOB JUTHOPUAHOTO '
CKpPELINBAaHUSA Y APO30(UITBD)
79 LuTonoruueckue OCHOBBI AUTUOPUTHOTO 23.03.26 resh.edu.ru/subject/5/11/
CKpEeLINBaHUS
80 CleMIeHHO HACTIeOBAHHE MPH3HAKOB 24.03.26 resh.edu.ru/subject/5/11/
81 XpOMOCOMHas TEOPHsl HACIEACTBEHHOCTH 25.03.26 resh.edu.ru/sublect/5/11/
82 TeneTnka nona 06.04.26 | resh.eduru/subject/5/11/
33 TeHOTHI KaK LeI0CTHAS CHCTEMA 07.04.26 resh.edu.ru/subject/5/11/
84 TToBTOpEHHE H3YHeHHOTO. 08.04.26 resh.edu.ru/subject/5/11/
85 KoHTposbHas paGota «(VI3MEHHBOCTY 13.04.26 resh.edu.ru/subject/5/11/
86 Pa6oTa Haj omubKaMu 14.04.26 resh.edu.ru/subject/5/11/
%7 I'eneTnueckuii KOHTPOJIb Pa3BUTHUSA 0.5 15.04.26 resh.edu.ru/subiject/5/11/
pacTeHMiA, J)KUBOTHBIX U YEJIOBEKA '
23 H3menunBOCTh NpU3HAKOB. Buabl 20.04.26 resh.edu.ru/subject/5/11/
U3MEHUYHNBOCTH
89 Mo HKAIHOHHAS H3MEHIHBOCTD 05 21.04.26 resh.edu.ru/subject/5/11/
BapuatimonHslii psn 1 BapUaLOHHAsI 22.04.26 resh.edu.ru/subject/5/11/
90 kpuBasi. JlaboparopHas pabora

«HccnenoBanue 3aKOHOMEPHOCTEH
MOU(PUKAITMOHHOW U3MEHYHUBOCTH.



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

ITocTpoenue BapuaLMOHHOTO Psifa U
BapUALIMOHHON KPUBOII»

91

I'enoTnmueckas M3MEHUYUBOCTb.
KoMmOunaTuBHast U3MEHYHUBOCTD

0.5

27.04.26

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

92

MyTanuoHHasi U3MEHUYUBOCTb.
[IpakTuyeckas padora «MyTaruu y
npo30dubl (Ha rOTOBBIX
MUKpOIIpenapaTax )»

28.04.26

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

93

3aKOHOMEPHOCTH MyTaL[MOHHOI'O
npoiecca. JMUTeHETUKA U STTUTeHOMHUKA

29.04.26

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

94

I'enetnka yenoseka. [IpakTuueckas
pabora «CocTaBjeHuE U aHAIHN3
POAOCIOBHOIN»

0.5

04.05.26

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

95

MeToabl MEULIMHCKON TeHETUKHN

0.5

05.05.26

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

96

3HadeHue MGI[PILIPIHCKOP'I I'€HCTHUKHU B
npeaoTBPAllCHUN U JICUCHUU
reHEeTUYECKUX 3a00JI€BaHII YeTOBEKA

06.05.26

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

97

(OCHOBHBIE TTOHSTUS CCJICKLIUU.
JlaboparopHas pabora «M3yuenue copTos
KyJbTYPHBIX PACTEHUIN U IOPOA
AJOMAaITHUX KUBOTHBIX»

11.05.26

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

98

MeTtonb! ceNneKnOHHON paboThL
Jlabopatophas pabora «13yuenue
METOMIOB CEJIEKLINU PACTEHUID
JIoCTHKEHMSI CeNIeKLIUU PAaCTEHHUN U
KUBOTHBIX. [IpakTdeckas pabora
«IIpuBuBKa pacTeHUI»

0.5

12.05.26

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



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

99

CoxpaneHne, N3y4eHUEe U UCTIOJIb30BAHNE
reHETUYECKUX pecypcoB buorexnonorus
KaK HayKa U OTpaciib MPOU3BOJCTBA.
[IpakTuyeckas padora «M3yueHue
00BEKTOB OMOTEXHOJIOT UMY

13.05.26

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

100

OCHOBHbBIE HANPABIECHHUSI CHHTETUYECKOMH
Oouosorun. XpOMOCOMHAsI i T€HHAas
UH)KEHEPHST

18.05.26

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

101

MGI[I/ILII/IHCKI/IG OHOTEXHOJIOTHU

19.05.26

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

102

PesepsHbiii ypok. IlosTOpeHue,
0000111eHHE, CUCTEMATH3ALIMS 3HAHU

20.05.26

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

13.5



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

11 KVIACC

KosauuyectBo uacos DJeKTPOHHbIE
ara nudposbie
Ne n/m Tema ypoka Kontpoabnsie | IlpakTnueckne A br
Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
1 OsonounonHas Teopus Y. JlapsuHa 1 01.09.25 resh.edu.ru/subject/5/11/
BHOKYIIIAE CHJIBI PBOJIIOLMY BUAOB O Y. 02.09.25

2 Ay 1 resh.edu.ru/subject/5/11/
Japsuny
Bopnba 3a cyiecTBoBaHuUE, 03.09.25

3 P YL\,H . 1 resh.edu.ru/subject/5/11/
€CTeCTBEHHBIN U HCKYCCTBEHHBIH O0TOOp
dopMupoBaHUE CHHTETHUECKON TEOPUU 08.09.25

4 pMHp P 1 resh.edu.ru/subject/5/11/
3BOJIIOLIUA
3Tansl SBOJKOLUOHHOIO MIPOLIECCa; 09.09.25

5 P 1 resh.edu.ru/subject/5/11/
MHUKPO3BOJIEFOIUST M MaKPO3BOJTFO LIHST
Tlonynsaius — 3jeMeHTapHast €eJUHULA 10.09.25

6 ypm P a H 1 resh.edu.ru/subject/5/11/
3BOJIIOLIUA
3aKOH reHeTH4ecKoro pasHoBecus JIx. 15.09.25
Xapnau, B. Baiinbepra. JlJabopaTopHas

7 p P patop 1 0.5 resh.edu.ru/subject/5/11/
pabora «BbIsIBJICHIE H3MEHUYUBOCTH Y
ocolell OHOTO BUAAY

8 DnemMeHTapHbIe (PaKTOPHI FBOIFOLHN 1 16.09.25 resh.edu.ru/subject/5/11/
Oddext ocuoareinst. D dext 17.09.25

9 b b 1 resh.edu.ru/subject/5/11/
OyTBUTIOYHOTO TOPJIBILITKA
Murpanuu. 305111 DOmyIsLug; 22.09.25

10 pall " yim 1 resh.edu.ru/subject/5/11/
reorpaduyeckasi, OMOJIOrHIecKast

11 EctecTBenHbIN 0TOOP — HaNpaBIISIO LM 1 23.09.25 resh.edu.ru/subiject/5/11/



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

(hakTOp SBOJIOIUU

12

ITonosotii oTOOp

24.09.25

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

13

[IprcrnocobneHHOCTh OPraHU3MOB KakK
Pe3yJIbTaT MUKPOIBOJFOLIUH.
JlaboparopHas padota «M3yuenue
apoMop(h030B U HIUOANANITALIUH Y
PacTEeHUH U KUBOTHBIX)

0.5

29.09.25

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

14

IIpumepr! npucnocobneHuit y
OpPraHU3MOB: MOP(OJOTUIECKHE,
¢dusnonornueckre, ONOXMMUIECKHE,
nosenenvyeckue. Jlaboparopuas pabora
«ITpucnocobneHus: OpraHu3MOB U HX
OTHOCHTEJIbHAS LIETIECOO0PA3HOCTDY

0.5

30.09.25

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

15

Bug, ero kpurepuu u CTpyKTypa.
JlaboparopHas padora «CpaBHeHUE
BUIOB IO MOP(OJIOTHUECKOMY
KPHUTEPHUIO»

0.5

01.10.25

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

16

Ctpykrypa BUIA

061.10.25

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

17

BunooOpa3oBaHue Kak pe3yjbTaT
MUKPOIBOJIFOIHH

07.10.25

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

18

CBs13b MUKPO3BOJIIOLUH U
SMUAEMHUOJIOTUI

08.10.25

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

19

Makpossomtonus. [laneoHTonoruueckue
MECTOAbI U3YUCHUSA 3BOJIFOITUN

13.10.25

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

20

Buoreorpaduueckue MeTOMbI U3YUSHUS
3BOJIOLIUA

14.10.25

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



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

OMOpHONOrHuecKre U CPaBHUTENBHO- 15.10.25

21 MOP(OIOrHUecKHe METOIbI H3yYEHHS resh.edu.ru/subject/5/11/
3BOJIFOLIUA
MonekynspHO-Tr€eHETUUECKUE, 01.10.25

22 OMOXUMHYECKHE U MaTEMATUYECKUE resh.edu.ru/subject/5/11/
METObI U3YYEHUsI 3BOJIOLINU

23 OO01mue 3aKOHOMEPHOCTH 3BOJTFOITUH 20.10.25 resh.edu.ru/subject/5/11/
ApanTuBHasg paguarLys. 21.10.25

24 p resh.edu.ru/subject/5/11/
HepaBHOMEpPHOCTB TEMIIOB 3BOJIFOLIMU
Hay4nble runotes3bl IPOUCXOKICHUS 22.10.25

25 y p g resh.edu.ru/subject/5/11/
JKU3HU Ha 3emiie

26 IToBTOpEeHNE N3y4eHHOrO. 05.11.25 resh.edu.ru/subject/5/11/

27 KonrponbHas pabota « DBOOLIHS» 10.11.25 resh.edu.ru/subject/5/11/

28 Pa6ora Han ommbkaMu 11.11.25 resh.edu.ru/subject/5/11/

OHAay4YHBIE MIPEACTABJICHUS O 12.11.25

29 Hlouay P 0.5 resh.edu.ru/subject/5/11/
3apOKACHUH KU3HU
(OCHOBHBIE HTAIIbI HEOPTaHUYECKOH 17.11.25

30 p resh.edu.ru/subject/5/11/
3BOJIFOLIUA

31 I'unotessl 3apoxAeHUA JKU3HU 18.11.25 resh.edu.ru/subject/5/11/
Hcropus 3emin U METOABI €€ U3yUEHHS. 19.11.25
JIaGopaTtopHast pabora «3yuenue u

32 patop P y 0.5 resh.edu.ru/subject/5/11/
OMHUCAHUE UCKOMAEMBIX OCTaTKOB
JOPEBHUX OPTraHU3MOBY
HauanpHble 3Tansl opraHn4ueckoin 24.11.25

33 p resh.edu.ru/subject/5/11/

5BOJIFOLIUU. DBOJIOLHS 5YKapUOT



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

(OCHOBHBIE ATAIbI YBOJIOLAH 25.11.25
acturenbHoro Mupa. Ilpaktudeckast
34 P P P . 0.5 resh.edu.ru/subject/5/11/
pabota «M3ydyeHnue ocobeHHOCTEH
CTPOEHHMsI PaCTEHUI Pa3HbIX OTAEIOBY
PasButue xu3HU Ha 3emiie 1o 3paM U 26.11.25 )
35 resh.edu.ru/subject/5/11/
nepuoaam
MaccoBble BBIMUPaHUS — 01.12.25 )
36 resh.edu.ru/subject/5/11/
SKOJIOTHYECKHE KPU3HUCHI TPOIIJIOTO
CoBpeMeHHBIN 3KOJOTHUECKUN KPU3UC, 02.12.25
37 p p resh.edu.ru/subject/5/11/
ero 0co0EeHHOCTU
CoBpeMeHHast cCTeéMa OPTaHUIECKOTO 03.12.25 .
38 resh.edu.ru/subject/5/11/
MPOIILIOTO
(OCHOBHBIE CUCTEMATHYECKHUE TPVIIIIBI 08.12.25
39 py resh.edu.ru/subject/5/11/
OpPTaHM3MOB
09.12.25 .
40 AHTpPOIONOTHUsS — HAayKa O YeJIOBEKe resh.edu.ru/subject/5/11/
PazButHe npeacraBieHUA O 10.12.25
41 p resh.edu.ru/subject/5/11/
MIPOUCX OXKICHUN YEJIOBEKA
MecTo 4yenoBeka B CUCTEME 15.12.25
opra"mueckoro mupa. JlaboparopHas
42 padora «M3yueHnne ocobeHHOCTEN 0.5 resh.edu.ru/subject/5/11/
CTPOEHHUSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSIMOXOKICHUEM)
16.12.25 .
43 JIBMoKyLIME CUIIbI AaHTPOIIOTEHEe3a resh.edu.ru/subject/5/11/
CooTHomeHne ONONIOTrHYEeCKUX U 17.12.25 )
44 resh.edu.ru/subject/5/11/
COLIMAJILHBIX (PAaKTOPOB B AHTPOTIOTEHE3E
22.12.25 .
45 OcHOBHbIE CTaIUN AaHTPOIIOTeHE3a resh.edu.ru/subject/5/11/



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

46

IlaneoreneTrka u majaeoreHOMHUKA

23.12.25

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

47

OBOJIIOLIUS COBPEMEHHOTO YCJIOBEKA

24.12.25

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

48

Yenoseueckue pacel. [IpakTuyeckas
paborta «M3ydeHne KOIOrHueCKUX
afanTanui YeJ0BeKa»

0.5

29.12.25

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

49

MexauCIUIUTMHAPHBIE METOBI
AHTPOIOJIOTUU

30.12.25

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

50

3apoKaeHue u pa3BUTHUE HKOJIOTUN

12.01.26

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

51

Mertonsb! sxonoruu. JlaboparopHas
pabota «M3yueHue MeTon0B
SKOJIOTUYECKHUX MCCIEIOBAHUI

0.5

13.01.26

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

52

3HaueHne YKOJOTHYECKUX 3HAHUN IJIs1
YeJloBeKa

14.01.26

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

53

Dxonoruueckue GakTopsl

19.01.26

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

54

Abuornueckue paxkropbl. CBeT Kak
skonorndeckuii pakrop. Jlaboparopras
pabota «BbIsiBIeHHE pUCIOCOOIEeHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

20.01.26

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

55

Abuotnyeckue pakropnl. Temneparypa
KaK SKOJIOTHYECKH hakTop.
JlabopaTtopHast paborta «BrisiBieHne
MPUCTIOCOOIEHUH OPraHNU3MOB K
BIIUSTHUEO TEMIIEPATYPhD»

0.5

21.01.26

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

56

Abunornueckue paxkropbl. BiraxxHOCTD
KaK YKOJIOTHYECKUH (paxTop.
JlabopaTtopHast paboTta « AHATOMHUYECKHE

0.5

26.01.26

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



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

0COOEHHOCTH PacTeHUH U3 Pa3HBIX MECT

oburtaHusy
27.01.26 :
57 Cpenpl oOuTaHUS OPTaHU3MOB resh.edu.ru/subject/5/11/
58 buonorudeckue putmbl 28.01.26 resh.edu.ru/subiject/5/11/
02.02.26 :
59 YKuznennbie GOpMbI OpraHU3MOB resh.edu.ru/subject/5/11/
60 buornueckue paxTopsl 03.02.26 resh.edu.ru/subject/5/11/
3HaueHne OMOTUYECKIX B3aNMMOACHCTBHIA 04.02.26
61 IJIs1 CYLIECTBOBAHUSI OPraHU3MOB B Cpelie resh.edu.ru/subject/5/11/
oOurtaHus
DKONIOTHYeCKUE XapaKTEePUCTUKU 09.02.26
62 P P resh.edu.ru/subject/5/11/
MOMYJISILIUH
OcHOBHbIE NTOKA3aTENN MOMYJISILIUU: 10.02.26
63 YUCJIEHHOCTD, IUIOTHOCTDb, BO3pacTHast U resh.edu.ru/subject/5/11/
MOJIOBAs CTPYKTypa
OcHOBHbIE NIOKA3aTENU MOMYJISILIUU: 11.02.26
64 POXKAAEMOCTD, IPUPOCT, TEMII POCTA, resh.edu.ru/subject/5/11/
CMEPTHOCTb, MUTPaLIUU
16.02.26 :
65 DKOJIOTHYECKasl CTPYKTYypa MOMYJISILIUA resh.edu.ru/subject/5/11/
. 17.02.26 :
66 JlnHaMKKa MOMYJISALUU U €€ PeryIsLus resh.edu.ru/subiject/5/11/
KpuBbie pocTa YNCAEHHOCTH MOMYJISLIUU. 18.02.26
67 P P i resh.edu.ru/subject/5/11/
KpuBbie BboKHBaHUS
OKOJIOrHyecKas HUIIA BHA. 24.02.26
68 JlaboparopHas padora 0.5 resh.edu.ru/subject/5/11/

«ITpucriocobneHnst CeMsiH pacTeHUH K



resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
resh.edu.ru/subject/5/11/
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pacceneHuIo»

69 Bun kak cucrema nonyJssiiui 25.02.26 resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH MOBEIEHUS U 02.03.26 )

70 . resh.edu.ru/subject/5/11/
MUTPALUH JKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHUOIIEHO3 03.03.26 resh.edu.ru/subject/5/11/

04.03.26 :

72 DxocucTeMa Kak OTKpbITasi CUCTEMa resh.edu.ru/subject/5/11/
KpyroBopot BeecTs 1 NOTOK SHEPTUU B 09.03.26

73 Py P B P resh.edu.ru/subject/5/11/
JKOCHCTEME

74 OCHOBHBIE TOKA3aTENId HKOCUCTEMBI 10.03.26 resh.edu.ru/subject/5/11/

75 DKOJOTUYECKHE MUPAMHUIBI 11.03.26 resh.edu.ru/subject/5/11/

76 H3menennst cooOmecTs — CyKLEeCCUU 16.03.26 resh.edu.ru/subject/5/11/
IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI 17.03.26

77 03ep U peK. DKOCHUCTEMbI MOpeH 1 resh.edu.ru/subject/5/11/
OKEaHOB
[Ipuponnbie 3KOCUCTEMBI. DKOCHUCTEMBI 18.03.26

78 PHPOA . resh.edu.ru/subject/5/11/
TYHJIP, JIECOB, CTEMNeH, MyCThIHb

79 AHTpPOIIOreHHbIE S KOCUCTEMBbI 23.03.26 resh.edu.ru/subiject/5/11/
Ypb6oskocucremsl. [IpakTuueckas pabora 24.03.26

80 «H3ydenue u onucanue 0.5 resh.edu.ru/subject/5/11/
ypOO3KOCHCTEMBI»
3aKOHOMEPHOCTH (HPOPMHUPOBAHHUS

81 OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB 25.03.26 resh.edu.ru/subject/5/11/
B HKOCHCTEMaX

82 MexaHu3Mbl BO3AEHCTBUS 3arpsi3sHEHUI 06.04.26 resh.edu.ru/subject/5/11/
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Pa3HBIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OPraHU3MEHHOM, MOMYJISLUOHHOM H
5KOCUCTEMHOM YPOBHSIX

Buocdepa — obuiermnanerapuas 07.04.26
83 bep p resh.edu.ru/subject/5/11/
o0oJouka 3emiu
08.04.26 .
84 Yuenue B. M. Bepranckoro o 6uochepe resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTHU CYIIECTBOBAHUS 13.04.26 )
85 resh.edu.ru/subject/5/11/
onocdepsr
KpyroBopoTts! BelecTs u 14.04.26
86 py P H resh.edu.ru/subject/5/11/
OHOreOXUMHUYECKUE UKL
3oHaabHOCTE Onocdepnr. OCHOBHBIE 15.04.26
87 bep resh.edu.ru/subject/5/11/
OMOMBI CyIIN
88 YcroitunBocth Onochepsr 20.04.26 resh.edu.ru/subject/5/11/
21.04.26 .
89 DKOJOTHYECKNE KPUZUCHI U UX TPUYHUHBI resh.edu.ru/subject/5/11/
90 IloBTOpEeHNE N3y4EeHHOTO. 22.04.26 resh.edu.ru/subject/5/11/
27.04.26 .
91 KontponbHas padora «buocdepa» resh.edu.ru/subiject/5/11/
92 Pabora Han ommbkaMu 28.04.26 resh.edu.ru/subject/5/11/
o 29.04.26 .
93 BosneiictBue uenoseka Ha Onocdepy resh.edu.ru/subject/5/11/
AHTPONOreHHOe BO3AEICTBIE Ha 04.05.26
94 P . s . resh.edu.ru/subject/5/11/
PACTUTEIBbHBIN U JKUBOTHBIA MU
95 Oxpana nmpupozs! 05.05.26 resh.edu.ru/subject/5/11/
OCHOBHBIE IPUHIUIIBI YCTOHYHUBOTO 06.05.26
96 pHHM y resh.edu.ru/subject/5/11/

Pa3BUTHsA YCJIOBCUCCTBA U IIPUPOABI
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resh.edu.ru/subject/5/11/

PaunoHanbHOE NpHUpoONONb30BaHUE U

11.05.26

97 COXpaHeHHe OHUOJIOTMYEeCKOT0 1 resh.edu.ru/subject/5/11/
pa3zHooOpasus 3emiu
O6001menue o TeMe « MUKPOIBOIIIOLINS 12.05.26

98 i . P " 1 resh.edu.ru/subject/5/11/
U €€ Pe3yJIbTaThD»
O6001menue o TeMe «MakpOIBOIIOLINS 13.05.26

99 i t P H 1 resh.edu.ru/subject/5/11/
U eé pe3yJIbTaThl»
06001menue no teme «IIpoucxoxaeHue 18.05.26

100 . P A 1 resh.edu.ru/subject/5/11/
U pa3BUTHE KU3HU Ha 3emiie»
O0600111eHHE TTO TEME «IKOJIOTHST BUIOB 19.05.26

101 . . a 1 resh.edu.ru/subject/5/11/
U TIOMYJISILIAD

102 O606menne no Teme «brocdepa — ! 20.05.26
raobaabHast SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 >

ITPOTPAMME
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resh.edu.ru/subject/5/11/

1. YYEBHOE OBOPYJAOBAHMUE:

- HOyTOYK, KOJIOHKH, ITPOEKTOP, AEMOHCTPALIMOHHAS JOCKA.

- MHKPOCKOII 3JIeKTPOHHbIN Mukpomen «IBpHKa», JyIa, IperapoBalbHbIE UIIIbL, IPEIMETHOE
CTEKJIO, IOKPOBHOE CTEKJIO, CKAJIbIIENb.

- JIeKTpOHHas-BHAeoKamepa «Releon».

- uudposasi BunHEOKaMepa

- IMudposbie madopaTopun Releon 1o Ouojornn (maTdyuk W3MEPEHUs BJIArH, AATYUK
U3MEPEeHUs CBeTa, TaTYNK U3MEPEHUS TeMITePaTyphl, JaT4uk usmeperus: PH).

- Ludpossie naboparopun Releon mno dusmonorunn  (pusmonorust abixanus, (HU3HOJIOTHS
CepIEeYHO-COCYIUCTON  CHUCTEMBI, ¢usnonorust pabOTbl BEreTaTHBHOH PEAKTUBHOCTH,
peructpauus mynbca, peructpauus U aHanus OKI, ananus temmepaTypbl Tena, U3MepeHUE
nasneHust, u3Mepenne PH, nsmepenne ocBEIEHHOCTH, 1aTYUK CHIIOBOH KHUCTH).

- Y4yeOHasi 1abopaTopusi no HeliporexHoJsioruu BiTronics

. Cercop OMI' — 1 .

. Cencop @I — 1 mT.

. Cencop 29I’ — 1 mw.

. Cencop KI'P — 1 .

. Cencop apixanus — 1 mr.

. Cencop OKI' — 1 mr.

. Cencop Button nnst pa3merku nanabix — 1 mrT.

W~ N L AW N~

. LlenTpanapHbIi MOAYAb — 1 mIT.

9. YCTpOICTBO AJsl peruCTpaliii apTEPUAIbHOIO aBjieHus - | T,
10. @nemxa c I10 1 meroguueckumMu MatepuanamMu — 1 rT.

11. YuyeOHO-MeTonuyeckoe nocodue - 1 mr.

2. OBOPYAOBAHUE JJIA NPOBEJAEHUA JJABOPATOPHBIX, TIPAKTHYECKHUX
PABOT:

- Jlaboparoprast mocyna: mMpoOHpPKH, MOACTABKH - INTATHB JIsi MPOOHPOK, KOJOBI, MEPHBIH
LWJIMHJP, MUNETKH, CTEKJISHHbIC MAJOUKU AJI1 Pa3MELIMBAaHUs, MEPHBIN CTakaH, JeHKa, MUHLET,
vamku IleTtpu, noxkka nid CKUraHusi BEIIECTB, MEH3YpKa, CIUPTOBKA AEMOHCTPALlMOHHAs,
CTYNKa, YallKa BbIIAPHUBATEIbHAS, LIIUMLIBI.

- I'epbapun: COpHBIX PacTEHHH, AMKOPACTYLIMX PACTEHUH, IPEBECHBIE MOPOABI, HACEKOMBIE -
BPEAUTENH, TOJIOCEMEHHBIE PACTEHUs, TUIOABI PACTEHUM, COCTAB MOYBbI, KOJUIEKLIUH HACEKOMBIX,
PaKOBHHBI MOJUTIOCKOB, CEMEHA U IJIOABI C Pa3AaTOYHBIM MATEPHUANIOM, KOJUIEKLUS CEMEHA U
IUTOZIbI, KOJUIEKIUSI XJIOMOK M TPOAYKTHI €ro mepepaboTKH, KOJUIEKLMS INHUIIEK M CEeMSH
KyCTapHUKOB U J€PEBLEB.

- Braxxsslii mpenapat: BHyTPEHHEE CTPOCHUE JIATYIIKH, CKEJET LIBIIICHKA



- ObopynoBanue: Bechl yueOHbIE, KOPOOKa I H3Y4EHUS! HACEKOMBIX, JIYTIbL, HOKHHULIBL, TPHOOP
s cpaBHeHust comepkanms CO2 BO BabIXxaeMOM BO3ayxe, OOTaHMYECKas TMamnkKa JJIs
COCTaBIJIEHUs repOapusi.

- MukpornpenapaTsl IO 300J10TUH, OOTaHUKE 1 AaHATOMHH YEJIOBEKA.

- Monenu: rnasa, yepena, ropTaHy, yxa, CEPALA, CEIE3CHKH, MO3KEUKa, TOJIOBHOTO MO3Ta.
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