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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yudeOHOMy mnpenmery "buomorus" (manee - Ouonorusi) Ha
ypOBHE cpeaHero oomiero obpasoBaHus pa3zpaboTaHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoanuu B Poccuiickoit denepannmy,
OI'OC COO, Konnenuuu mpenonaBaHus ydeObHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUN (PpenepanbHoil pabouell mporpaMMbl BOCIIUTAHHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSl OJHUM W3 KOMIIOHEHTOB MpenMeTHoN obnactu «EcTecTBeHHO-
HayuHble TnpenMerbl». CoriacHo mnonoxkenusm DOI'OC COO mnpodunbHbBIE
y4eOHbI€ MPEIMEThI, U3y4yaeMble Ha YIIIYOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YPOBHE CpEIHEro ooOImero oOpa3oBaHUs U
NPHU3BaHbl OOECIECUYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM
o0IIMM, CpeTHUM MPpodecCHOHATBHBIM U BBICIINM 00pa3zoBaHueM. B To jxe Bpems
KOKIBIA W3 DJTUX YYEOHBIX TMPEIMETOB JIOHKEH OBITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIeHHE 00pPa30BaTENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1ay, CBA3aHHBIX C MpodopueHTanueldn o0yJaroumxcss U CTUMYJIHPOBAaHUEM
UHTEpeCca K KOHKPETHOM 00JIaCTHM HAy4YHOIO 3HAHUS, CBSI3AHHOIO C OHOJIOrHEH,
MEAUIMHOM, SKOIOTUEN, ICUXO0IOTUEN, CHIOPTOM WJIK BOEHHBIM JIEJIOM.

[Iporpamma mo yue6HOMYy mnpenMery "buonorus" naér mpeacrtaBieHHe o
e W 3ajadax M3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOoJ€HHOM
YpOBHE, onpeeNnsieT o0s13aTenbHoe (MHBapUaHTHOE) IPEAMETHOE CO/IEpKAHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3feliaM W TeMaM, paclpeielieHhue o Kiaccam,
PEKOMEH/IyeT TMOCIEA0BAaTeIbHOCTh HM3yYeHUs Y4YeOHOro marepuana ¢ y4€ToM
MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxca. B mporpamme 1o Ouonoruu
peai30BaH MPUHLMI TPEEMCTBEHHOCTH C U3y4eHUEM OWOJIOTMU Ha YpOBHE
OCHOBHOT'O  o0miero oOpa3oBaHus, Oiaromaps uYeMy  IPOCMATpPUBAETCS
HANPAaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE OWOJOTHYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, MPEJCTaBICHUI O 370pOBOM 00pasze >KH3HHU, Ha
BOCIIUTaHUE OEpeKHOr0 OTHOIIEHUSI K OKpyXaroued mnpuponHoi cpene. B
nporpaMMme no OHOJIOrMM TaKK€ IMOKa3aHbl BO3MOXHOCTH YYEOHOro MpeaMera
«buonorusty B peanuzaumu  TpeboBaHu DPIOC COO kK MIAHHPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUs U B
(GbopMHUpPOBAaHUM  OCHOBHBIX BHJIOB  Y4YEOHO-IIO3HABATEIILHOW  JIEATEIHLHOCTH
0o0yyYarommxcsi MO0 OCBOCHUIO COJIepKaHUs OUOIOTMUECKOro 00pa3oBaHHsS Ha
YpOBHE CPEIHEro 00111ero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE CpeAHEro o0iiero oOpa3oBaHUs
3aBeplIaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE M OPHUEHTUPOBAH Ha



paciidpeHue U yriayOieHue 3HaHMM OOYyYaroIMXcsi O >KMBOM MpUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OHMOJIOrMM, SMOPHOJIOrMM M OHOJOTMU pa3BUTHS,
TeHETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, IBOJIFOIIMOHHOT'0 YYEHHS U 3KOJOTUH.

N3yyenue yueOHoro mpeamera «buosorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaroIUXCs K MOCIEAYIOIIEMY IOJIyYEHHUIO
Ouosormyeckoro  oOpa3oBaHUsT B By3aX M OpraHM3alUsX  CpPEIHEro
npodeccroHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHUsl COCTaBIIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TP H3YYEHUH  OO0YyYarOUUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/esioB OMOJIOTUU HA YPOBHE OCHOBHOI'O
obuiero obpazoBanusi, B 10—11 kjaccax 3Tu 3HaHMA TOJNy4arOT pa3BuTHe. Tak,
paclIMpeHbl W YIriIyOsieHbl OWOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YEIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENIBHO BKJIFOUEHBI OMOJIOTMUECKHUE CBEAEHUS TPUKIIATHOIO U MIOMCKOBOIO
XapakTepa, KOTOPbIE MOXXHO HCIIOIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpanus OMOJIOrMYECKMX 3HAHUNA C
COOTBETCTBYIOIIMMH 3HAHUAMH, TIOJYUYEHHBIMU OOYYAIOIIMMHUCS TPU U3YUCHHUH
busnku, XumMun, reorpaduu 1 MaTEMATHKH.

CrpykTypa mnporpammbl 1o y4yeOHOMY mnpeamery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TMOAXOAbBl K H3YUYEHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUJIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIOIMN OPraHUYECKOro MUpa Ha 3eMile,
COXpaHEHusi OHMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3YYaIOTCS OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTMH, 3MOPHUOJIOTHH U
OMOJIOrMM Pa3BUTHUS, TEHETHKU M CEIEKIUH, OMOTEXHOJIOTMH U CHUHTETUYECKOM
OMOJIOTHH, aKTYyaJIM3UPYIOTCS 3HAHUS OOydarouMxcs Mo OOTaHMKE, 300JI0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kiacce u3ydaroTcst 3BOJIIOIIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYueOnpiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4arOIIMMHUCS OMOJIOTMYECKUX TEOPUM M 3aKOHOB, MW, NPUHIMIIOB U MPaBUI,
JeKalUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa, 3HAHUM O
CTPOEHUH, MHOTrooOpa3MM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, TMOIYJISIIUH,
OMOIIeHO03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKCHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUAX B OMOJIOIMH, MPUKIAIHBIX aCHEeKTaX OMOJOrMYecKuX 3HaHuiu. J{is
pa3BUTUS U TOAJIEP)KAHUS MHTEpeca OO0ydalIuxcs K OMOJOTMU Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuaja B COAEPKaHUM MPOTPaMMBbI
10 OMOJOrMU MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAaHOBJICHHS W Pa3BUTHUS
TOM WIM HMHOW 00JlacTh OWOJIOTMH, BKJIAJOM OTE€YECTBEHHBIX M 3apyOeikHBIX
YU€HBIX B pelICHUE BAXKHEHIIINX OMOJIOrMYECKUX U SKOJIOTMYECKUX MPOOIIEM.



Iens u3yuenus yueoHoro mpenmera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIaJICHAE  OOYYAOIIMMHUCS 3HAHUSAMU O  CTPYKTYPHO-(PYHKITMOHATLHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ©W TPHOOPETCHHE YMCHHM
UCIIOJIB30BaTh 3TU 3HAHMS B (DOPMUPOBAHUM MHTEpEca K OINpeaeinEéHHON 001acTu
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ OuONOTHEN, WM K BBIOOpPY
y4eOHOr0 3aBeICHUs ISl IPOJIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHuUs.

JlocTikeHrne 1enM  W3ydeHHs ydeOHoro mipeamera «bwosnorus» Ha
yrayOa€HHOM YpOBHE 00€CTIeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMBbI OMOJIOTMYCCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIHIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBWIJIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBCHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSX OHOJOTMYECKHX CHCTEeM (KJIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTeo1ieHo3, onocdepa); o BEIAAIONINXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAaHUSIX B OMOJIOTHN;

O3HAKOMJICHHE OOYYaloIMuXCcsl C METOJaMHU TIO3HAHUS KUBOWU IPUPOJIBI:
UCCIEOBATEeILCKUMHA METOJlaMH  OHMOJOTMYECKHMX HayK (MOJEKYJISIpHOH U
KJIETOYHON OWOJIOTHH, HSMOPHOJIOTHM W OHWOJOTHHM PA3BUTHS, TEHETHKH U
CEeNIeKIIMY, OWOTEXHOJOTHU W CHHTETUYCCKOH OWOJIOTHH, TaJICOHTOJIOTHH,
OKOJIOTHM);  METOJIaMH  CaMOCTOSATEIIBHOTO  TPOBEACHUS  OMOJOTMYECKUX
UCCJIeIOBaHU B JabopaTopuu W B mpupoje (HaOIOaeHUEe, HN3MEpEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHUE OOYYarONIUMHUCS yMEHUSMHU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAJM3UPOBATh M MCIOJB30BaTh OHOJIOTHYECKYH0 HH(OPMAIIMIO; IOJH30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM ¥  COITHATHHO-DKOHOMUYECKHMMH U  JKOJOTUYECKUMH
npo0JieMaMH YeJI0BEYECTBA; OIEHWBATH ITOCICICTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHHIO K OKPYXKalIelH NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COOMIONATH  MEPBI
npoduakTHK MHGEKIIMOHHBIX 3a007eBaHNM, TpaBWia TOBEACHUS B MPUPOJIC U
obOecrieueHus OE30MACHOCTH COOCTBEHHOM >KU3HEIEATEIIBHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO M TEXHOTCHHOTO XapakTepa, XapaKTephu3oBaTh
COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOIINXCS MHTEIUICKTYAIBHBIX W TBOPUYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCSA OTKPBITUSAMH W COBPEMEHHBIMU
UCCICOBAaHUSAMU B OWOJOTHH, peIIaeMbIMH €0 TMpoOJIeMaMH, METOJ0JIOTHEeH
OMOJIOTUYIECKOTO WCCJICTIOBAHMSI, IPOBEICHUS AKCTIEPUMEHTAITbHBIX
WCCJICIOBAHUM, PEIICHUS OMOJIOTMYECKUX 3a1a4, MOJICTUPOBAHMS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;



BOCTIUTaHUE y 00yJaronuXxcsi ICHHOCTHOTO OTHOIIEHUS K KUBOW NPHUPOJE B
IIEJIOM M K OTJICTHHBIM €€ 00bEeKTaM | SBICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOM TPAaMOTHOCTH, OOINEH KYJIbTYphl TOBEACHUS B  MPHUPOJE;
WHTErpalliy eCTECTBEHHO-HAYUHbIX 3HAHUU;

npuoOpeTeHre  OOy4YalomUMHUCS ~ KOMIIETEHTHOCTH B palMOHAIBHOM
PUPOJIONOJIH30BAHUMU (COOJIOICHUE TPaBUJl TOBEACHUS B TPUPOJE, OXPaHbI
BUJIOB, SKOCHUCTEM, OHMOChEephl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS M 3710POBbs
OKpYXarolmux Jroaer (cobmogeHuss wMep nOpoduiakTukud — 3a0oseBaHUM,
oOecrieueHue OE30MACHOCTU JKUZHENEATETFHOCTH B YPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUIA U YMEHUH B MOBCEAHEBHOMN KU3HU;

CO3JaHWe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpA  OOyYaAIOIIMMHUCS
WHMBUTYaTbHON o0Opa3oBaTenbHON TPAEKTOPHHU, CIOCOOCTBYIONIEH
nocleayneMy TpodecCHOHATFHOMY CaMOOIPEACICHUIO, B COOTBETCTBHUH C
WHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTSAMHU PErHOHA.

OO61iee YyuCiI0 YacoB, OTBEICHHBIX HA M3Y4YE€HHE OWOJIOTHMHU Ha yriIyOJIeHHOM
YpOBHE CpemHero oomero oopasoanus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEAENIO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OUOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEenu(UKN €ro COJASp:KaHWs W HAMpaBICHHOCTH Ha
NPOAOKEHNE OWOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
poQeCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s3aTeNnbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHNE JTa0OpPAaTOPHBIX M TPAKTHYECKuX padoT. Takxke yudactue
O0OyYarOIIMXCS B BBIMTOJTHEHUH TMPOSKTHBIX M Y4EOHO-MCCIEAOBATEIHCKUX PaldoT,
TEMaTHKa KOTOPBIX  OMPEACISICTCS  y4YUTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUHM.



COJAEP XAHME OBYUYEHUA
10 KJIACC

ConepkaHue TporpaMMbl, BBIIEIIEHHOE KYpPCUBOM, HE BXOIUT B MIPOBEPKY
rocyaapcTBeHHou uroroBoit arrecrauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Ouosiorusi — KOMIUIeKcHasi Hayka. Kparkas uctopusi pa3BUTHs
Ouonornu.  buonormdyeckue HayKMm M H3y4yaeMble HMH  TPOOJIEMBI.
OyHIaMEHTaJIbHbIC, MPUKIAJHBIE W TOUCKOBBIE HAy4YHBIC HCCIECAOBAaHHS B
OMOJIOTUH.

3HaueHue OHONIOruM B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOMN
kaptuHbel mupa. IIpodeccun, cBsizanHble ¢ Ouonoruedt. 3HadueHHWEe OMOJIOTUU B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEAUIMUHE, CEIbCKOM XO34ICTBE,
MIPOMBIIUIEHHOCTH, OXPAHE MPUPO/IBI.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [Japsun,
V. I'apgeit, I'. Menaens, B. . Bepuaackuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuielr 1 cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykamuy», «Cucrema
OMOJIOrMYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YYeHHUE

KuBbie cucTeMbl Kak mOpeaMer uzydeHus Ouojoruu. CBOWCTBa JKHBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTD,
CJIOXKHOCTh W YIOPSAIOYECHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTAaHU3ALMSA,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, K3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHU OpraHu3an >KUBBIX CHUCTEM: MOJEKYJSPHBIM, KIIETOYHBIM,
TKAHEBbIN, OpTraHU3MEHHBIMN, MOIYJIAMOHHO-BUOBOM, AKOCHUCTEMHBIN
(OnoreoueHoTnueckuit), oOuochepHsiil. Ilpomeccel, NpoUCXOASAIIUE B IKHUBBIX
cucremax. OCHOBHbIE Mpu3HAaKU KUBOro. JKu3Hb Kak (opma CylIeCTBOBaHUS
Matepuu. Hayku, nzydaroiye »KuBbl€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3ALNU.

N3yyenue xuBbIX cucTeM. Metoasl Omonmornyeckord Hayku. HaOmromenwue,
U3MEPEHHE, DKCIEPUMEHT, CUCTEMATU3aIus, MeTaaHan3. [loHsTHe 0 3aBUCHUMON 1
He3aBUCUMOW mnepeMeHHoM. [lmanupoBanue »dkcnepumeHra. IlocraHoBka u
npoBepka rumnore3. Hynesas runores3a. [lonstre BbIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIleHKAa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yibTaToB. [IpuumHBl WCKaXkeHUS pe3yabTaTOB »JKcriepumeHrta. llonsTune
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuiet m cxembl: «OCHOBHBIE TIPU3HAKH JKU3HWY», «buomornueckue
cucrteMbD», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3alMM >KUBOMN
npupoab», «CTpoeHHe KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHoB YEJIOBEUECKOro opranuszma», «buoreonenos», «buochepa», «Metossl
VU3YUYCHUS )KUBOU IIPUPOIBIY.

OGopynoBanue:  yjabopaTopHoe  OOOpyJdOBaHME  JJisl  IPOBEACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lIcrnonb30BaHUWE PA3IUYHBIX METOJAOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QYHKIIMOHAJIbHAS eAMHUIA >KuBoro. Kcropus
oTkpbITUs KieTku. Paboter P. ['yka, A. Jleenryka. Knerounas teopust (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOXXEHUS COBPEMEHHOW KIETOYHOMN
TEOPUHU.

Metonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMH:  MHKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUEHBIX aTOMOB, IuddepeHimansuoe
HEeHTpU(yTrUpOBaHUE, KYJIbTUBHUPOBAHUE KJIETOK. M3yueHue ¢huxcuposanmvix
K1emoK. DIEKTpoHHas MUKpockonusi. Koughoxanvruas mukpockonus. Bumanvroe
(npudicuznernHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpersr: P. I'yk, A. Jlesenryk, T. IlIBann, M. ILllnelnen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«HcTopust pa3BUTHUS METOA0B MUKPOCKOITHUI».

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpEnaparsbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUATIbHBIX KIETOK.

IIpakTnueckass padora «/3ydyeHue METOAOB KJIETOYHOM OUOJOTUH
(xpomarorpadus, saextpodopes, auddepeHIuaNbHOe IEHTPUPYTUpOBaAHUE,
[I1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKHM COCTaB KJIETKH. Makpo-, MHKpPO- U YJIbTPAMUKPOAIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOPHUTENsA, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyyauui. MuHepalbHble BEIIeCTBa KIETKH, UX OHOJOrnyeckKas
poJib. Posib KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeinkoBoil Mosekyinbl. [lepBuuHas
CTpYKTypa Oenka, MenTtuaHas CBs3b. BTopuuHas, TpeTu4Has, YEeTBEPTHUYHAS
cTpyktypbl. Jlenarypamus. CBoiictBa OenkoB. Kiaccudukamuss — OenkoB.
buonornueckue pynkun 6enkos. Ilpuonut.



VYraeBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
OOuumit mmaH CcTpoeHuss U (PU3UKO-XMMHYECKHE CBOWMCTBA  yrJE€BOJIOB.
buonorudeckue QyHKIUHU YriIeBOIOB.

Jlunuael. 'aapodunbHO-rUApOPOOHBIE cBOMCTBA. Kitaccudukaiys TunuaoB.
Tpurnunepunsl, ¢ochonunuasl, BOCKHU, cTepouiabl. buonormyeckue GyHKIMH
aunuaoB. OO1Me CBOMCTBAa OMOTOrMYECKUX MEMOpPaH — TEKYy4eCThb, CIIOCOOHOCTH K
CaMO03aMbIKaHHUIO, MOITYIIPOHUIIAEMOCTb.

Hyxkneunnossie kucnorsl. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ipuamun xommiementapuoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonornueckue pynknuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (YHKIIUU B
kierke. [pyeue wHykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrtpykTypHas Ouoinorusi: OMOXUMHUYECKHE U OHOo(U3nUYECKrue UCCIIeIOBAHMS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYypbl OHoMonekyid. Mooeruposanue
CMPYKmMypsl U YYHKYUi OUOMONIEKY U UX KomHniekcos. Komnvromephwiii Ouzaiix u
opeanuyecKull CuHme3 OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpertsr: JI. [lomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Comurep, C. IIpy3unep.

HNuarpammel:  «Pacnpenenenne XMMHUYECKHX JJIEMEHTOB B  HEKHUBOU
npupojie», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuier u cxembl: «llepuoamueckass TabauIa XUMHUYECKUX JIIEMEHTOB),
«CTpoeHue MoJeKysbl BOJbl», «BemiecTtBa B coctaBe opraHu3MoB», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€NKOBOW MOJEKYIbl», «CTpPOEHHE MOJEKYI
yriaeBosioB», «CTpoeHue MOJeKyl JunuaoBy, «HyKIEMHOBbIE KHCIOTBI»,
«Ctpoenue Mmoinekyisl ATO».

OO6opynoBaHue: XuMUYeCKas 1Mocyia i1 000py10BaHuUE.

JlabopaTtopHas padora «OOHapyxeHHe OEIKOB C TOMOIIbI0 KaueCTBEHHBIX
pEAKIUIN.

JlaGoparopuass  paGora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICTIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue nu QyHKIUM KJIETKH

Tumnbl KJIETOK: JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00Pa30BAHUS KIETKHU.



CrpoeHnre MpokapuoTHIECKOM KieTku. KiterouHas cTeHKa OaKTepHii U apXei.
Oco0EHHOCTH CTpPOEHMsI TeTepoTpPO(HONM M aBTOTPOPHON MPOKAPUOTUYECKHX
KJIETOK. MecTo U pojib IpOKapuoT B OMOLIEHO3aX.

Crpoenue U GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[na3smarnueckass wmemOpana (riazmanemma).  CTpykTypa — IUIa3MaTUYECKOU
MeMOpanbl. TpaHCIIOPT BEHIECTB Uepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MAaCCUBHBIN
(muddy3us, obneruéHHas AudPy3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). [lomynponuriaemocts MemOpanbl. Pabora HaTpwuii-
KaJMEeBOro0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuros. Dx30muTo3. KiuerouHas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKHU pacTeHUid, TpUOOB.

Huromna3ma. [uto3ons. [{utockener. [Bmxenne nuromiazMbl. OpraHoUAbI
kietkd. OJHOMEMOpaHHBIE OpPTraHOWIBl KIETKH: JHAOIIa3MaTU4YeCKas CeTh
(OIIC), ammapat I'oabmxu, JTU30COMBI, UX CTpOCHHE U (PYHKIMH. B3anMocBs3b
OJTHOMEMOpPAHHBIX OpPraHouA0B KieTKH. CTpoeHHe TpaHyJISIPHOrO PETHKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJICTOYHBIX ~ MeMOpaH. [mangkuwit  (arpaHyJsSpHBIM)  2HAOIUIaA3MaTHYECKUN
petukynyM. CekperopHas QpyHkius ammapata ['onsmku. Moougurxayus 6enkos
annapame [ onvooxcu. Copmuposka 6enxkoe 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIeTKEe. Bakyonu pacturenbHbIx KieTok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKH:  MUTOXOHAPUH,  IUIACTU[BIL.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (pyHKUMM MUTOXOHApUN H Tuiactui. llepBuunsle,
BTOPUYHBIE M  CJOXHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOIIMX  DYKAPHOT.
XJIOpOIIAaCThl, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kiaetku CTpoeHHe W (YHKIIMH HEMEMOpPaHHBIX
OpraHOWI0B KJICTKHU. Pubocompsi. IIpomedsicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MpblllIEUHbIE — KIETKH.
Axmunogvle KOMnoHenmsl HembluleyHblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHue u JABWKCHHE JKIYTUKOB W pecHHYEK. MUKpPOTPyOOUKH
muTomasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiamenRmamu u
muxpompybouxamu. Momopnule benxu.

Anpo. Ob6onouka szipa, XpOMATHH, KapHUOILJIa3Ma, SJIPBIIIKUA, UX CTPOEHUE U
¢yskuuu. SnepHeiii OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B UHTEp(pazHOM siJipe. JIyxpomamuu u cemepoxpomamunr. benxu
XpOMaTHHA — THUCTOHBI. JluHamuka s0epHoU 000104Ku 6 mumosze. foepnulil
MPaHCHOpm.

Kinerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOU, FPUOHON).

JdemoHcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHHE B3YKapUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHrne NpOKapuOTUYECKOU KIETKH.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnaparsl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepUaTbHBIX KJIETOK.

JlaGoparopuass pabGora «/3yueHWe CTpPOEHUA KIJIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydueHne CBOMCTB KJIECTOYHON MEMOpaHBI».

Jlabopatopnas pabGora «MccienoBaHue IuiasMoiiv3a M JEIUIa3MoONIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas  paGora  «V3ydyeHue  JBWKEHUS  LUTOIJIA3Mbl B
PaCTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BeleCTB M NPeBpalleHie JHEPIUU B KJIeTKe

AccuMUIISALNA U TUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabosn3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPO(PHBIM M TeTepoTpoHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX
mpoiieccax. JHepreTuyeckoe oOecrnedueHue KieTku: mnpeppainenue ATD B
oOMeHHBIX Tmporeccax. {depMeHTATUBHBIM XapakTep peaklUuil KJIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBONCTBA W MEXAaHU3M JCUCTBUS.
Kodepmentsr. Otnuunst GepMEHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-
AKTUBATOPbl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IU4HBIX (DAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BeUIeCTB B KieTke. DoTocuHTE3.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y odaxmepui. Ceemocodoupaioujue
nuSMeHmvl U NUSMEeHMbvl peakyuoHHo2o yeHumpa. Poap X10pomacToB B mpouecce
¢dorocunTeza. CreroBas u TeMHoBasi pasbl. Pomoovixanue, Cs., Cs. u CAM-munuwr
¢domocunmesa. [lponykTuBHOCTh (GoTOCHHTE3a. BnusHue pa3nuuHbiX (HakTOpPOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3noobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIUE OaKTepUu, >Keae300aKTepuu, cepoOaKTepuu, BOJOPOAHbBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa’poOHBIe Opranm3Mbl. Buasl Opoxenus. I[lpomykTel OposkeHHS W HX
UCIIOJIb30BAHUE YEIOBEKOM. AHA’pPOOHbIE MHMKPOOPTaHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTUM B BO30YAUTENIH OOJIE3HEH.

AspoOHBIE OpraHU3MBI. Oranbl HSHEPTreTHYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TMKOIN3 — 0ECKUCIOPOAHOE PACIICTICHUE TIIFOKO3bI.

buonorudeckoe okucieHue, WM KIETOYHOE JbiXxaHue. Pojb MUTOXOHAPUIA B
nporueccax Ouonoruyeckoro okuciaeHus. Lluknuyeckue peakunu. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeusi memoOpanunozo epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwvl. IlpemmyiecTBa a’poOHOTO MYTH
oOMeHa BelecTB nepea aHa3poOHbIM. DP(HEKTUBHOCTh YIHEPTreTUUECKOro 0OMeHa.

JdemoHcTpanuu

[Toptpetsr: [Ixk. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuipl U cxeMbl: «@OTOCUHTE3», « IHEPreTUUECKUil oOMeH», «bruocuHTe3
oenkay, «CtpoeHue hepMeHTa», «XEeMOCHUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpPYIOBaHHUE JJISI TPUTOTOBJICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHast padora «/3ydyeHue  KaTAWIMTUYECKONM  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlabopaTtopuas padora «M3yueHue ¢GepMEHTATUBHOTO PpAaCIICIIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIbHBIX U AKUBOTHBIX KIETKAX).

JladbopaTopuass pabdora «CpaBHeHue mpoiieccoB (OTOCHUHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnas paGora «CpaBHEeHME MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacaeacrBenHast uHGopMauus U peaju3anus eé B KiIeTKe

Peakuuu MarpuuHoro cunres3a. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOTO CHHTe3a. Peanuzanus HacienacTBeHHOM uHpopManuu. ['eneTnyeckuit
KOJ, €ro cBoMcTBa. TpaHckpunmus — MarpuuHblii cuHTe3 PHK. IlpuHnmme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAUIEIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KogupoBanwe aMuHOKHCIOT. Poms pubocom B
OnocuHTe3e Oenka.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalys reHoma y
IPOKAPUOT U IYKapUOT. Peryssiius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoresa
onepona (®. XKako0, XK. MaHo). Moaexyasipnvie mexaHuzmvl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsius 0OMEHHBIX
npoleccoB B kieTke. Kierounsiii romeocras.

Bupycsl — Hekiierounbie GOpMBI JKU3HU U 00JUraTHbie mapa3uTthl. CTpoeHue
NIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteHuit. CIIN]/], COVID-
19, counanbHpie 1 MEAUIIMHCKUAE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oannvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie hynxyuu denxos. Cnocobvi 00Ccmasku 1eKapcma.



JdemoHcTpanuu

[Toptperst: H. K. Konpsnos, /1. 1. UBanoBCckui.

Tabmuipl U cxembl: «buocunre3 Oenkay, «'eHeTHUECKUN KOI», «BUpYCHI»,
«bakrepuodaru».

IIpakTnueckas padora «Co31aHue MOJEIHN BUPYCA.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounsi 1ukin, ero mnepuoabnl M peryisiuusa. HMurepdaza u  MUTO3.
OcobeHHocTH MpoLeccoB, MpoTekaroumx B uHTepdaze. [loaroroBka KiIeTKH K
neneHuto.  IlpecuHrerndeckuii  (MOCTMUTOTHYECKHI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUHN (TPEMUTOTUUYECKUI) MEPUOJIbI HHTEP(DA3HI.

Marpuunbiii cunare3 JHK — pemnmukanwms. ITpunnuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHUBHBIA  CHUHTE3, AHTHUIAPAJUIEIbHOCTb.
Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u

TenoMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTull. JUIIoOuaHBIA U
ralionIHeli - Habopel  XpoMocoM. ['omonormunsle Xxpomocomsl. IlosmoBbie
XPOMOCOMBI.

Henenne knetkn — wmuTo3. CTaauM MUTO3a M NPOUCXOIAIIME B HHUX

npoueccel. Tunbl muTo3a. KapnoknHe3 n 1UTOKMHE3. buomorndeckoe 3HaueHue
MUTO3a.

Perynsuua muToTMueckoro uukia kieTku. [IporpamMmmupyemasi KieTodHas
ruodesnp — arnomnros.

Knerounoe smpo, Xxpomocombl, (yHKIIMOHAJIbHAsE T€HOMUKA. MexaHuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «ljugpposas
KliemKkay — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmunpel U cxeMbl: «KU3HEHHBIM UK KIETKW», «Murtoszy, «CtpoeHue
xpomocomy, «Pernukanust [JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoOIpenapathl: «MHUTO3 B KIE€TKaX
KOpEIIKa JTyKa.

Jlabopatopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOMpenapaTax.

JladbopaTopHnas pa6ora «HabGntoneHre MuTO3a B KJIIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonorudeckoe pazHooOpasue OpraHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEHUS M JKU3HEACATEIBHOCTU  OJHOKJIETOYHBIX
OopraHu3MoB. bakTepumu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOUHBIC
BOAOPOCIH, APpyrue NpoTucthl. KooHMaabHbIE OpraHU3MBI.



B3auMocCBsa3p YacTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHsl H
cucreMsl opranos. OpranusM Kak eIMHOE nenoe. ['omeocras.

Tkanu pacrteHuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GYHKIIMN ¥ PacTIONOKEHUS TKAHEH B OpraHax pacTEeHUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIBI KMBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIlIedHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYyHKUUN U
PAacCMoOJIOKEHUS TKAHEW B OpraHax XUBOTHBIX U YEIIOBEKA.

Opransl. BereratuBHble M T'€HEpaTHMBHbIE OpraHbl pacTeHuid. OpraHbl H
CHCTEMBI OPTaHOB KMBOTHBIX U 4elioBeKa. DYHKIIMM OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranuzmoB. Kapkac pacreHuid. CKeneTbl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyHbli ¥ BHYTpeHHHU ckener. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIBmokeHne  OopraHu3moB.  J[BMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, XKTYTUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMI:
TPONMU3MBl M HACTUMHU. JIBM)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImeyHast cuctema. Pednexc. CkeneTHbie MBIIIIIB U UX padoTa.

[Iutanme opranusmoB. IlormomeHne BOABI, YIVIEKMCIONO Tra3a |
MUHEPAIBbHBIX BELIECTB pacTeHUsMU. llutanue kUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHenbl
MUIIEBAPUTENBHOrO TpakTta. [IlumeBapurensHble xene3pl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue oprann3moB. Jlpixanue pacteHul. Jlpixanue xuBOoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas TOBEPXHOCTb.
’KabepHoe u nérounoe Apixanue. JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUSA JIETKUX TTO3BOHOYHBIX KUBOTHBIX.
JIpixaTenpHass cucreMa 4enoBeKka. MeXaHu3M BEHTWIILUMU JETKUX Y NTUL U
MIIeKonUTarouX. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

Tpancnopt BemeCTB y OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTEHUU.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOCHass cucremMa U €€ OpraHsbl.
KpoBeHocHasi cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYJlbl M KpoBb. Kpyrm kpoBooOpaleHus. IBOJIOLHUOHHbBIE
YCJIO)KHEHUSI CTPOEHHUS KPOBEHOCHOW CUCTEMBI MO3BOHOUYHBIX KUBOTHBIX. Pabora
cepaua U e€ peryssus.

Beigenenne y opranusMoB. Beinenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OubTpanus,
CeKpelMsl U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI Pa0OThl OPTaHOB BbHIJEICHUS.
CB43b MOJIOCTH TEJIa ¢ KPOBEHOCHOW U BBIACIUTEIBHON cucTeMamMu. Bolenenue y



MO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. CtpoeHue u QpyHKIHOHHpPOBAHUE
He(ppoHa. OOpa3oBaHUE MOUYH Y YETIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M UMCTHI MPOCTEHIIMX. 3aldTa y MHOTOKJIETOUYHBIX PpPaCTEHUH.
Kyrtukyna. CpeacTsa macCUBHON U XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M HMX NPOU3BOJHBIE.
3ammra opraHu3Ma oT Oone3Heil. IMMmyHHas cuctema yenoBeka. KieTouHwldlt u
TYMOPAJIbHBIA UMMYHUTET. BpoxaEHHBIH W NpUOOPETEHHBIN crenupuIecKui
UMMYHHUTET. Teopusi KIOHAIbHO-celleKTUBHOro ummyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOT O
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUA.

Paznpaxxumocts w  perynsuus y  OpraHm3MmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTe ©  perymsamus y
pacteHuid. PocTOBBIE BEMIECTBA U X 3HAYEHUE.

HepBHast cucrema u peduieKTOpHasl peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIIEJbl. DBOJIOLMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y XKHUBOTHbIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

I'ymopanpHas perynsiuus W 3HAOKPUHHAs CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3pl JHAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JlelcTBHE TOPMOHOB.
B3auMocBsi3p HEpPBHOW U 3HIOKPUHHOM cucTeM. ['unoranamo-runodusapHas
cucTema.

JdeMoHCcTpanuu

[Toptper: U. I1. [TaBnos.

Tabmauubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE
Bogopociany», «bakrepun», «lIpoctenmmey», «OpraHbl LBETKOBBIX PAaCTEHHI»,
«CucrtemMbl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue CcTeOIs»,
«CTpoeHue JHUCTOBON MIacTUHKNY, «TkaHM KUBOTHBIX», «CKEIeT 4YelOoBEKay,
«IIumeBapurenpHass cucrtema», «KpoBeHocHass cucrema», «/lpixarenbHas

cucrema», «HepsHas  cucrema»,  «Koxa»,  «MbplledyHas  cUCTEMay,
«BplenuTenbHas cucTeMa», «OHIOKpUHHAs cucTeMa», «CTpOeHHE MBIIIIBDY,
«Ummynurer»,  «Kumeunomonoctusle», «CxeMa  NHATaHUSA  PaCcTEHUN,

«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOe€HHE TUIpPHIY,
«CTpoeHue 1uiaHapun», «BHyTpeHHEe CTpOEHHME IOKIAEBOro 4epBs», «HepBHas
cuctema peio», «HepBHag cucrema sArymkw», «HepBHas — cucrtema
npecMbikaronuxcs»,  «HepBras  cucrema  nTun», «HepBHas — cucrema
MIIeKonuTarouux», «HepBHas cucrema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnaparbl OZHOKJIETOUHBIX
OpPraHU3MOB, MHUKPONpPENApaThl TKaHEH, PaKOBUHbI MOJUIFOCKOB, KOJUIEKIIMU
HACEKOMBIX, UTJIOKOXXHX, >KMBBIE SK3EMIUISIPbl KOMHATHBIX PACTEHHM, repOapuu
pacTeHUN pa3HbIX OTJAENIOB, BIIAXKHBIE IIpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOYHBIX JKUBOTHBIX, CKeEJeT 4YelOBeKa,
o0opyaoBaHUE AJIs1 JEMOHCTPALIMU MIOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHns Kpaxmalia U OenKoB Moj IeHCTBUEM (EpMEHTOB, 00OPYAOBAHUE /IS
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTHU JETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUIN, MOJEIN T'OJIOBHOI'O MO3ra Pa3jan4HbIX )KUBOTHBIX.

JlaGoparopHast padora «3yueHue TkaHel pacTEHUI.

JlaGoparopHasi pabora «3yueHue TkaHel ;KUBOTHBIX).

JlabopaTopHas padora «/3yueHre opraHoB IIBETKOBOI'O PACTEHUSI».

Tema 10. PazmHokeHNe M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHUS OpraHM3MOB: Oecrionoe (BKJIKOYas BEreTaTUBHOE) H
nojaoBoe. Buapl  Oecrosoro  pa3MHOXKEHMs:  I[IOYKOBAHME,  CIOPYJISALUS,
(parmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmuokeHue. IlomoBbie KIeTKH, WiIM Trametrhl. Meio3. Craauu
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnnrosep. buonornuecknii cMbIci
MeHo3a U IOJIOBOrO Iporecca. MeWo3 M €ero MeCcTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiueBoe passurue. ['amerorenes y uBOTHbIX. [10710BBIE JKENIE3HI.
OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHne W 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CrocoObl
OIJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUONIOrUsl — HayKa
0 Pa3BUTHU OpPraHU3MOB. Mopghozenez — 00Ha U3 21A8HLIX NPOOIEM IMOPUOTIOCUL.
Konyenyus mopgoecenoe u mooenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOGnenne. Tumbl  npoGneHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munol
onacmyn. OcoOeHHOCTH JpOOJEHMST MIEKOMMUTAIOIUX. 3apOJbIIIEBbIE JIUCTKU
(ractpyssinust). 3akiiaJika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anumHuoe
BJIUSHUE YacTell pa3BUBAIOLIErOCs 3apojbllia (SMOpHOHAJIbHAS WHIYKLUSA).
3aknazka IUIAHA CTPOCHMSI JKMBOTHOTO KaK  pe3ylbTaT HEpapXU4ECKUX
B3aMMOJEHCTBUI TreHOB. BnusHue Ha 3MOpPHOHANbHOE pa3BUTHE Pa3IUYHBIX
(baKTOpOB OKPYXKAIOIIEH Cpe/ibl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIA nepuox. Ilpsmoe u
HenpsiMmoe pa3BuTHe. PaszButne ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX H
NIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrM4eckoe 3HAYEHHE MPSMOr0 M HENpsIMOro



pa3BUTHS, UX PACHPOCTPAHEHUE B Mpupope. Tumbl pocra KUBOTHBIX. DAKTOPHI
PEryJiy pocTa KUBOTHBIX U yenoBeka. CTauu moCTIMOPUOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U uesioBeka. [leprnoapl oHToreHnesa yenoseka. CTapeHue U CMEpPTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pasmuoxenne u pasBurue pacteHuid. ['amerodur m cmnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue crop B Ipolecce Meiosa.
l'amerorene3 y pacreHuid. OIUTONOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [[BoitHOE OIJI0JIOTBOPEHME Yy IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryaiuyu OHTOT€HE3a Y PACTEHUMN U )KUBOTHBIX.

JdemMoHcTpanuu

IToptpetsr: C. I'. Hapamun, X. [lInemaH.

Tabmuier u cxembl: «BereratnBHOE pasMHOXKEHHE», «THuIbl Oecmonoro
pa3sMHOXEHUs», «Pa3MHOXEHUE XJIaMHAOMOHaAbI», «Pa3MHOXKEHHE 3BIJIEHBI»,
«Pa3MHOXeHUE TUAPBY, «Meno3y, «XpoMocoMbl», «I'amerorenesy», «CtpoeHue
SIMIEKJIETKU U criepMaTo3ouian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe u
HENpAMOE pas3BuTHE», «Pa3BuTMe MaWCKOro xyka», «Pa3Butne capaHum»,
«Pa3Butne nArymkn», «JIBOWHOE OIIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUI,
«CTpoeHHne CeMAH OJHOAOJIBHBIX U JBYJOJBHBIX pacTeHU», «KHU3HEHHBIN LUK
MOPCKOW  KamycThl», <«OKW3HEHHBIM [UKI  Mxa», <«CKH3HEHHBIM 1K
MarnopoOTHHUKAY, « KU3HEHHBIN UK COCHBD.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenaparbl SULEKIETOK H
CIIEpMAaTO30UJ10B, MOJENb «[ UK pa3BUTHS JATYILIKW.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEnaparax».

IIpakTnyeckass padora «BbisiBlieHME NPU3HAKOB CXOACTBA 3apOJIbILICH
MO3BOHOYHBIX >KUBOTHBIX).

JlabopaTtopunas padora «CTpoeHue OpraHoB pPa3MHOKEHHS BBICHINUX
pacTeHun».

Tema 11. I'eneTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Uctopust cTaHOBIEHUS W pa3BUTUS TEHETUKM Kak Hayku. PaGoter T
Mengnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B pa3BUTUU
reHetuku. Padotel H. K. KonbmioBa, H. 1. BaBunosa, A. H. benoszepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUUECKHE MOHATHS U CUMBOJIBI. | OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, aJbTEPHATHUBHBIE MPU3HAKU, JOMUHAHTHBIA W PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUSA, THOPUJIBI, TEHOTHUI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOIOTHYECKUN,  IUTOJIOTHUYECKUM,
MOJIEKYJIAPHO-TEHETUYECKU.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsros, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuipl u cxeMbl: «MeTo bl TeHETUKUY, «CXeMbI CKPEIIUBaHUS.

JladbopaTtopHasst padora «J/Ipo3odmra Kak O0OOBEKT T'€HETHYECKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi TMOPUIOB MepBOro nmokojaeHus. [IpaBuino qomuaupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclICIUICHUsl MpU3HAKoB. LluTomormueckre OCHOBBI
MOHOTHOPHUHOTO CKpeIBaHusl. [ umore3a YMCTOTHI FaMeT.

AHanmszupyroniee ckpemubanue. [IpomexyTouHbIl XapakTep HacleJOBaHHUS.
Pacuieruienrie npu3HaKoB MPU HETIOJTHOM JOMUHUPOBAHUH.

JluruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
Hacje[oBaHUA  Tpu3HaKkoB.  lluTomoruueckre  OCHOBBI  JTUTHOPHUIHOTO
CKpELIUBaHUSI.

Cuermniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe
HACJIEJOBAaHUE T'€HOB, HAPYLICHHE CLEIUICHWS MEXAY T'e€HaMHA. XPOMOCOMHAas
TEOpPHs HACIEACTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIM MEXAHU3M OIpEAEIEHUs Mmoia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelii M rereporaMmeTHbid mos. ['eHeTmyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanne npru3HaKkoB, CHEIJIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM amienu3M. B3anmonelcTBue HEAUIEIbHBIX T'€HOB.
Kommiiementapuocts. Dnuctas. [lonumepus.

I'eHeTnyeckuil KOHTPOJIb PAa3BUTHS PACTCHUM, XKUBOTHBIX M YEJIOBEKa, a
TaKkke (PU3MOIOTMYECKUX TMPOIECCOB, TMOBEAEHUS WU KOTHUTUBHBIX (YHKIUH.
['enernueckre MexaHU3Mbl CUMOUOT€HE3a, MEXAHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— TApa3uT» U «XO35IMH — MHUKpOOHUOM». ['€HeTHudecKrhe acmeKThbl KOHTPOJIS H
U3MEHEHUS HACJIeICTBEHHON MH(POpMAIINU B MOKOJCHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

[Toprpetsr: I'. Mengens, T. Mopras.

Tabmuupl u cxembl: «llepBrlil 1 BTOpoil 3akOoHBI MeHnens», «TpeTuil 3aKoH
Mennensa», «AHanu3upyrollee CKpeluBaHue», «HemnomHoe aOMUHUPOBaHHEY,
«CueruieHHOE HaclieloOBaHWE TMPU3HAKOB Y Jpo30guibl», «l'eHeTuka Tmosay,



«Kapuorunn uvenmoBeka», «Kapuotun gpozoduibr», «Kapwotum — OTHIBDY,
«MHOXECTBEHHBIN aJlJIeNu3M», «B3auMoeicTBUE TEHOBY.

OOGopynoBaHue: MoOJeIb JJISI JEMOHCTpPAllUM 3aKOHOB €IUHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHMS M PACIICIJICHUS MPU3HAKOB, MOJAENb IS
JEMOHCTPAlMh 3aKOHAa HE3aBUCUMOIO HACIJIENOBAHUS IPU3HAKOB, MOJAEIb A
JEMOHCTPAalMK CIEMJIEHHOrO HACJEAOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «J{po3odumnar.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKPENINBAHUS Y IPO30PUITBIY.

IIpakTnyeckas  paGora  «/3yueHue  pe3ylbTaTOB  JUTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpenbl npu  (GopMHUpOBaHMH (DEHOTHTIA.
N3menunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
U3MEHYMBOCTH: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHYMBOCTh. Poib  cpensl B (opMUpOBaHUU
MomU(PUKAMOHHON M3MeHunBocTH. HopMa peakiuu mpusHaka. BapwanmoHHBIH
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(pUKaMOHHON
U3MEHYUBOCTH.

I'enoTunmyeckas N3MEHUUBOCTh. CBOMCTBA T€HOTUITHMYECKON M3MEHYUBOCTH.
Bupl reHoTHIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunaTuBHas u3MEHYMBOCTH. Meio3 M MOJOBOM TMpPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. Posib KOMOMHATUBHOM U3MEHYUBOCTH B CO3/IaHUU
TeHETHYECKOTO Pa3HOOOpa3us B IpeiesiaXx OJHOTO BUA.

MyranmoHHass HW3MEHYMBOCTh. BHIbI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UWHAYUMPOBAaHHbIE MyTallMd. SaepHble U
uuToIUIa3MaTuyeckue myranuu. CoMaTH4ecKHe M MOoJIOBble MyTauu. [IpuunHb
BO3HUKHOBEHUs MyTauuil. MyTareHbl M WX BJIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHX PSJI0B B
HacneacTBeHHoM m3MmeHyuBoctu (H.M. BaBuioB). BHesnepHas M3MeHYHMBOCTH U
HACJIECTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POb ONUSEHEMUYECKUX (HaKmopos 6
HAac1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOE VY OP2AHUIMOB.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. Basuiios.

Tabmumst u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
U3MEHYHUBOCTH, «KombOuHaTuBHas W3MEHUYUBOCTDHY, «Merno3y,
«OmnonoTBopeHuey, «I enernueckre 3a00eBaHus YenoBeKay, « BUIbI MyTaluii.



OO6opynoBaHue: XWMBbIE W TepOapHBIC AK3EMIUISIPHI KOMHATHBIX PacTEHUH,
pucyHku (¢potorpadum) )KUBOTHBIX C Pa3IMYHBIMHA BUIAMH U3MEHYUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON M3MEHYUMBOCTU. [locTpoeHne BapHaIlMOHHOTO psla U
BAPHUALIMOHHOW KPUBOW».

IIpakTnueckass padora «Myrtamuu y Japo3oduiibl  (HA TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuorun uyenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS TE€HOMA
yernoBeka.  Meroasl  M3y4eHUsT ~TEHETHMKHM  4YEJIOBEKa: T'€HEaJlOTrM4YeCcKui,
OJM3HEIIOBBIH, LIUTOr€HETUYCCKUM, MOMYJIIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpemeHHOe ONPENIEIICHUE IEHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00JieBaHUs YeOBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
0oyie3HM 4YenoBeKka. bonesHu C HACIEICTBEHHOW MPenpaciioiokEHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'€HETUKH B MPEJOTBPALICHUH U JE€YEHUU N'€HETHYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHEeTHYeCKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBbBIE
KJIETKU. [[OHATHE «TEHETHYECKOro rpy3a». DTUYECKHE ACIEKThl MCCIEN0BAHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTopbl TOBBINICHHONW YYBCTBUTEIBHOCTH YENOBEKA K
bU3MYECKOMY U XUMHUYECKOMY 3arps3HEHUIO OKpYXKaroIieh cpenbl. ['eHeTnueckast
IIPEAPACTION0KEHHOCTD YENOBEKA K MTATOJIOTUSIM.

JdeMoHCcTpanuu

Tabmuier 1 cxemsl: «Kapuotun denmoBeka», «MeToabl U3yUeHUs TEHETUKH
yesnoBeKkay, «I 'eHeTuueckue 3a00J1eBaHUs YETOBEKAY.

IIpakTHyeckas padora «COCTaBICHHUE U AHAIN3 POIOCIOBHOMN».

Tema 15. Cestekuusi opraHnusMoB

JlomecTukanusi U CeJNEeKUUA. 3apOXKJICHHE CEIeKUUH U JIOMECTUKALIH.
VYuenue H. WM. BaBumoBa o IleHTpax MNpOUCXOXKIECHUS U MHOrooOpaszus
KYJIbTYPHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHUN M TOPOL
#uBOTHbIX. CopT, mNoOpoxa, ImMTaMM. 3aKOH T'OMOJIOTMYECKHX PSIOB B
HaciencTtBeHHoOM wu3MeHumBocth H. WM. BaBmioBa, ero 3HaueHue Il
CEJICKIMOHHOU PadOTHI.

Meroasl ceneKkIMoHHOM paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBIM H
VHIVUBUIYaJbHbIN. Ortanbl  KOMOWHAIIMOHHOM  CEJIEKIIHH. UcnsiTanue
OpOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(eHoTHMma MOTOMCTBA U OTOOP IO T€HOTUIY ¢ nomoiubio aHanusa J{HK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJCKIMOHHOW  paOoTHI.
PaananvoHHBIN U XUMUYECKUM MYyTareHe3 Kak MCTOYHMK MYTalHM y KYJbTYPHBIX



¢opm opranusmoB. lcmonp30BaHWE TEHOMHOTO PEIAKTHPOBAHUS W METO/IOB
pexomOuHaHTHBIX JIHK 17151 momydeHus: uCXoJHOro MaTepualia Juisl CEEKIUH.

[Tonyyenue MOJIUTIJIONIOB. BuyrpuBunosas ruOpUAN3ALIUSL.
bnuskoponcTBEHHOE — CKpelllMBaHWEe, wWiM  WHOpuauHr.  HepoacTBenHoe
CKpelniuBaHue, win ayropuauHr. ['erepo3uc u ero npuyuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuausauus. I[Ipeogonenue Gecruiogus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUSI CENEKIIMKU PACTECHUN U KUBOTHBIX. «3enéHas
DesonoYU».

CoxpaHeHre U M3y4€HUE I'€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHUU U
UX JUKUX  pOAWYEH IS CO3/IaHMsl HOBBIX  COPTOB M THOPHUIOB
CENbCKOXO3SMCTBEHHBIX  KYNbTYp. H3yuenue, coxpawenue u YnpaeileHue
2eHeMUUECKUMU PeCypCamil CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs Cyuecmeyiomux U co30aHus HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM uyucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aHUl,
nepeoosulx uoell U nepcneKmueHblX MmexHoI02UlL.

JdeMoHCcTpanuu

[Toptpers: H. U. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabnuiel u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000pa3uUsi KYJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJOTMYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«MeTtonbl cenexkiuny, «Otnanéunas rudpuauzanus», «MyTarenes».

JlaGoparopHasi padora «3ydyeHne cOpToB KyJIbTYPHBIX PACTCHUN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue METOIOB CEIEKIIUA PACTECHUM.

IIpakTnyeckas padora «[IpuBuBKa pacTeHuD».

Ikekypeusi «OCHOBHbIE METOJBI M JOCTIIKCHHUS CEJIeKIMM PAacTeHUl u
YKUBOTHBIX (Ha CEJNIEKLIIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOHMCTIBITATEILHBIM y4aCTOK, B TEIUIMYHOE XO3SAKUCTBO, B JIaDOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJI0THSA U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, UCHONB3yEeMble B OMOTEXHOJIOTMHM, — KIJIETOYHbIE W TKaHEBbIE
KYJIbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuuroHHas
OMOTEXHOJOTUA:  XJIeOOMEeUeHne, TMOIYyYEeHUE KHCIOMOJIOUYHBIX  IPOAYKTOB,
BUHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKThI MHUKPOOMOJIOTUYECKHUX
TexHojorui. [IpousBoacTBo Genka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUS F€HOMOB C IIEJIbIO MOJTYUYECHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTpPEYaoIIKecs: B IpUpoie OMOCUHTETUYECKUE MTYTH.



Knerounas unxeHepusa. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTECHUU U
#uBOTHbIX. KpuoOanku. Comaruueckas TruOpuaM3alus U COMATUYECKUU
sMmOpuoreHe3. lVcnonp3oBaHWe TramiougoB B CelIEKUUU pacTeHui. [lomyuenue
MOHOKIOHAIbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWIEKIETOK U KIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTALHUM ANEp KIETOK.
Texnonozuu 0300pO8IeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TEHHasi WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekomonHanTtHbix JIHK. Cosoanue mpanceennvix opeanuzmos.
JlocTrkeHusT UM INEpCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  UHXXEHEpPUM.
DKOJIOrMYeCKHE U ITUYECKHUE TPOOJIEMbl T€HHOW MHKEHEPUH.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meauiuna. [T1P-
JUArHOCTUKA. MeTaOoJIOMHBI aHalnu3, TEHOLUEHTPUYECKUH aHalIu3 MpoTeoMa
YeJI0BEKa JUIsL OLEHKU COCTOSIHUS €ro 310pOBbs. VICIIONBb30BaHHUE CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepuss nisi  pa3pabOTKU
(yHIaMEHTaNbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTUM, CO3JaHHUs KOMIUIEKCHBIX
TKaHEH cOoYeTaHWEeM TEXHOJOTHM TPEXMEpHOro OMONMpUHTUHTA U ckad@osauHra
JUISL pELICHHUS 3a/1a4 IEPCOHATIN3UPOBAHHON MEIUIIUHBL.

Co3naHne BEKTOPHBIX BaKIMH C LENbl0 OOecredeHus: KOMOMHMPOBAHHOU
3amuThl oT Bo3Oyauteneir OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynxunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONAcCHBIE
3a00s1eBaHUS YENTOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabnup! u cxemsl: «/cnonbp30BaHUE MHUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHKeHepusn», «['eHHass HHKEHEPUsD.

JlabopatopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOT M.

IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOB.

IKekypeusi «bHOTEXHONOTMS — BaKHEWINash MPOU3BOJAMUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUYECKOE IPOU3BOICTBO)Y.

11 KVIACC

Tema 1. 3apo:knenue W pa3sBuTHE 3BOJIONHOHHBIX MPeEACTABJICHUNA B
OonoJioruu

OBomonmonHas Teopust Y. JlapBuna. Ilpeanochblik BO3HUKHOBEHUS
napBuHA3Ma. JKU3Hb U Hay4yHas aearenbHocTh Y. JlapBuHa.

JIBrxy1ye cuibl 3BoNtoMy BU0B 1o Y. JlapBuHy (BbICOKast MHHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEJCTBEHHAas HM3MEHYMBOCTh, OopbbOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTHUeckoi Teopun dBomtonmu (CTD). Helrpanbras
Teopuss HBomouuu. CoBpeMeHHas HBOJIOLMOHHAS  OWONOrus. 3HayeHue
ABOJIIOIIMOHHON T€OopuHU B (OPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdeMoHCTpanuu

[Toptpertst: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. apeun, C. C. YerBepukos, WU. 1. lImansraysen, Ix. Xonaeitn, . K.
benses.

Tabmuuet u cxembl: «Cucrema sxuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectnunia xuBBIX cymectB (o Jlamapky)», «Mexaausm GHOpMHUpPOBaHUS
npucnocoOsieHnii y pacTeHuit u x&uBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectusa Y. lapsunay, «Haxonku Y. Hapsunay, «@opMbl 60pbOBI
3a cymiectBoBanue», «llopombl romybeit», «MHorooOpasue KylabTypHBIX (GopM
KanycTb», «I1opoabl TOMaNTHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsI HOBBIX BHJIOB
(mo Y. [HapBuny)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJI DSBOJIOIUN,
«OCHOBHBIE TOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJibTaThl

[Tonmynsinus Kak 37aeMeHTapHasi equHUIA BOIIONNU. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3HoOoOpa3us W CTPYKTyphl mnonyisauuid. M3menenue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOLHUOHHOE SIBICHHE. 3aKOH
reHetTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (PaKTOpbl (IABWXKYIIHME CHIIbI) 3BOMIOUMHA. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciiydaiiHble
HEHAIpaBJICHHbIE W3MEHEHMsI 4YacTOT ajuiejedl B nomymsanusx. Oddexr
ocHoBaTens. Iggexm Oymuviiounozco eopaviwika. CHudcenue 2eHemuiecKo2o
pasHoobpazus: npudunel u ciredcmeus. llpossnenue a¢pgpexma Opetigpa 2enog
oonvuwux u  manelx  nonyrayusAx.  Murpauun.  M3omAuMs  HOMYISIUIN:
reorpaduueckas (IpoOCTPaHCTBEHHAS ), OMoIornuecKas (pernpoayKTUBHAS).

EctecTBennbiit or6op — Hampapisitonuii ¢dakrtop sBomonun. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYLIUHM, CTAOMIU3MPYIOLIUH,  pa3pbIBAIOIINI
(nu3pynTuBHbIi). [lomoBoit or6op. Bo3HUKHOBEHHE M 3BOJIOIUS COLUATBHOTO
MOBEJICHUS JKUBOTHBIX.

[IpucnocoONEeHHOCTh ~ OPraHM3MOB  KaK  pe3ylnbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE  mpuCIOCOOJIEHU y  OpraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOaeHuit y opraHu3MoB: MOp¢OJIOruuecKue,
dbusnonornyeckue,  OWOXUMUYecKkue,  ToBeAeHUeckue.  OTHOCHUTENBHOCTH
IPHUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpazoBaHue Kak pe3yJjbTar
MUKpO3BoOOIMK. M3omsauus — kioueBod ¢aktop BuaooOpazoBaHus. Ilytu u
CITOCOOBI BU1000pa30BaHUsA: aJIOMATPUYECKOE (reorpaduueckoe),



CUMITAaTPUYECKOE (3KOJIOTMYECKOE), «MTHOBEHHOE)» (monuIIIOnAM3aIINS,
rubpuan3zanus). JJmuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  »BOMIONIMOHHONM  OWOJOTMH B pa3pabOTKE HAY4YHBIX METOJOB
COXpaHeHus1 6ropazHooOpasus. MUKPOIBOMIOLMS M KOIBOIIOLMS Mapa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTU K AaHTUOMOTHKAM M CHOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersi: C. C. UerBepukos, 3. Maiip.

Tabmumpel U cxembl: «MyTallMOHHAsT W3MEHUMBOCTHY», «llomynsimonHas
CTPYKTYypa Buaa», «CxeMa MposiBiIeHUs 3akoHa Xapau—BalinOepray, «JBuxyiue
CWJIBI ABOJIIOIUNY, «IKOJIOTHYECKasT M3OJSIIUS TOMYJISIUA CEeBAaHCKON (openny,
«l"eorpaduueckasi M30JSIUSA  JIMCTBEHHUI[BI CHUOUPCKOM U JIMCTBEHHHIIBI
naypckoity, «llomynsiiuoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XXEpTBY», «Cxema
JEHCTBUSL €CTECTBEHHOro oT0opa», «PopMbl OOpbOBI 3a CYIECTBOBAHUEY,
«MaaycTpualbHblii MenaHu3mM», «KuBble uckoraemsie», «I[I0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «[Ipenympexaaromas OKpacka KUBOTHBIX ),
«Duzuonornueckue anantaiuny, «lIpucnocoO0IeHHOCT, OpraHu3MoB U €€
OTHOCUTENIBHOCTBY, «Kputepuu Buma», «Bunbl-nBoiiHukn», «CTpykTypa BuAa B
npupojae», «CrnocoObl BuaooOpazoBaHus», «l eorpaduueckoe BUI000pa3oBaHME
TPEX BUAOB JIAHJBIIIEH», «IJKOJOTMYECKOE BHI000pa30BAHUE BHJIOB CHHHID,
«[Tonurmnounasl pacteHuit», «KamycTHo-peieuHbIi THOPUI.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL !
3BEpeil C MpUMepaMu pa3IMYHBIX MPHUCIOCOOJICHUN, dYydella NTHI[ U 3Bepei
pasHbIX BHUJAOB, TrepOapuM pacTeHUH ONM3KUX BHIOB, OOpPA30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopaTtopunass paGora «BbIsiBIeHHE HU3MEHUHMBOCTH y 0C00€H OHOrO
BUJIY.

JladbopaTtopuas  paGora  «IpucnocoOiieHuss  OpraHU3MOB U  UX
OTHOCHUTENbHAs 1IEIeCO00pa3HOCTDY.

Jlabopatopnas pabora «CpaBHEeHHE BHUJOB IO MOP(POIOTHYECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBosouus u eé pe3yabTarhbl

Meroael u3ydeHMS MaKpodBOdOLMHU. [laneoHTonornueckue  METOABI
uzydeHus: odBoiouuu. Ilepexomubie ¢GopMbl U (PUIOTEHETHUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaduueckue meroapl u3ydeHus 3oaouud. CpaBHeHue QIOpHl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue ob6mactu 3emiau. Bunbl-
SHJEMUKHU U PEIHKTHI.



OMOPHUONOrMYECKUE U CPaBHUTEIbHO-MOP(OIOTrHIECKHE METOAbl M3YUEHUS
BOMIIOLMHU. ['€HeTMYecKue MEXaHW3Mbl 3BOJIIOLMH OHTOI€HE3a M IOSBICHUS
SBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMONOrMYHBIE W  QHAJIOTMYHBIE  OpraHbl.
Pynumentapubsle  opranbl ©W  aTaBU3Mbl.  MOJEKYJISIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKMe  METOJbl  H3YYEHHUS  HBOJIOLHUU.
I'omonoruunsie reHbl. CoBpeMEHHbIE METOAbl MOCTPOEHUsS (PUIOT€HETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAaLlUH U YBOJIFOLMS TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (IpaBuUiIa) SBOMIONUHU. [Ipunyun cmernvl GyHKyuUllL.
HeobOpatumocTp 3Bomtonnu. AjganTuBHasg paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIOLIHM.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkes.

Tabmuupel 1 cxembl: «DUIOreHETHYECKU Ppsl JOMAan», «APXEONTEPUKCY,
«3Bepo3yObie  smepbl»,  «Cterouedansi»,  «Punnoputh»,  «CeMeHHbIE
nanopoTHUKU», «buoreorpapuueckue 30HBI 3emin», «Jlpeld KOHTHUHEHTOBY,
«PenukTel», «HauanpHbple cTaguu 53MOPUOHAIBHOIO Pa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE M aHAJOTMYHBbIE OpraHbl», «PyIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbI YEJIOBEKAa MW IIHUMMaH3e», «lJIaBHbIE
HanpaBJIEHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOTIOLIUI.

OOGopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJISKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble rumore3bl NpPOUCXOXKIEHUS >KU3HM Ha 3emie. AOHOreHes u
naHcnepmusi. JloHaydHble TpeCTaBICHUs O 3aPOKIECHUU KU3HU (KPEalmOHU3M).
['mnore3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue ornbitamu .
Penu, JI. Cnannannanwu, JI. [Tacrepa. [IpoucxoxmaeHne >ku3Hu U aCTPOOHOIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHU4eCKOU HBOJIIOLUU. [InanerapHas
(reosoruueckasi) H3BOJIONMS. XUMHUYECKas »JBOMIOLUMA. AOHUOT€HHBIA CHHTE3
OpraHu4eckux BemecTs M3 Heopranudeckux. Omeir C. Mwmiepa un I'. Opn.
O6pazoBanue mnonuMmepoB u3 MoHoMmepoB. KoanepBatHas rumnoreza A. U.
Omnapuna, runore3a nepBuaHoro OyiaboHa J[x. XomnaeitHa, TeHETUYECKAsl TUIIOTE3a
I'. Ménnepa. Pubo3umbr (T. Yek) m runoreza «vmupa PHK» V. TI'mnGepra.
dopMupoBaHue MEMOPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emsmm m meronpl €€ wu3ydyeHus. lckomaemple OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wMeronpl. OTHOcUTENbHasT U aOCONIOTHAs
reoxpoHosiorus. 'eoxpoHonoruyeckas mKana: 30Hbl, 3pbl, HIEPUOBI, STOXH.



HavanbHbie sTanbl opraHM4ecKod »HBOMIONUHU. [losIBIIeHME W 3BOIOLUSA
NEPBBIX KIETOK. DBOMIOLUS MeTadoin3Ma. BO3HUKHOBEHHE MEPBBIX AKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJor MEepPBbIX Ha 3emile COOOIIECTB.
Crpomartonutsl. [IpokaproThl U 3yKapuOTHI.

[Tpoucxoxenne 2ykapuoT (CUMOUOTeHe3). IBOIIOIMOHHOE TIPOUCXOKICHNE
BUpYCOB. [IponcxoxkieHMEe MHOrOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX IPyIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 9Tallbl 3BOJIONMM BbICHIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrenuid. Bpixom pacrenud Ha cymy. llosBiieHMe CHOpPOBBIX pacTeHHU U
3aBoeBaHMe uMH cymu. CeMmMeHHble pacTeHHs. [IpOMCXOXKIEHHE IIBETKOBBIX
pacTEHUM.

OCHOBHBIE 3Tamnbl JBOJIONHUH >KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3phIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpaOBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnaenne ambubuii u pentwiuil. [IpoucxoxaeHue MIICKOMUTAIONUX U
ntull. [lpunnun xmroyeBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMU |
MTO3BOHOYHBIMH KMBOTHBIMH CYIIIH.

Pazputne xu3HM Ha 3emie MO »paM U IEpUOAAM: apXeH, MPOTEPO3OM,
najgeo3oi, Me3030M, KaitHo3oM. OOmas xapakTepuCTHKa KiIWMara U
reoJIOTHYECKUX mpoueccoB. [losBireHne M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycaoBUs U BIUSHUE HA Ta30BbI COCTAaB aTMOC(EPBHI.

MaccoBbie BbIMUPAHHUSI — 3KOJIOTHMUYECKHE KPU3UCHI Mponuioro. Ilpuynnsl u
CIENCTBUSA MAacCOBbIX BbIMHUpaHHUil. COBpPEMEHHBIN SKOJOTMYECKUUA KPHU3HC, E€ro
ocobennoctu. [Ipobiema coxpanenus 6mopasHooOpa3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IlpuHnunel kimaccupukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpersi: @. Peau, JI. Cnannanuany, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, /Jx. Xongeitn, I'. Mémnep, C. Musnnep, I'. FOpu.

Tabmuipl u cxembl: «Cxema onbita @. Penny», «Cxema onsita JI. [Tactepa mo
U3YYEHUIO CaMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmwiepa, I'. FOpwuy,
«JTanbl  HEOpPraHWYecKoW  H3Bosouun», «l'eoxpoHoiormyeckas — IIKanay,
«HayvanbHble 3Tanbl OpraHUYECKON 3BOIIONNNY, «Cxema o0pa3oBaHUs PYKAPUOT
nyréM cumOuorenesa», «Cucrema K uBOM mnpuponb», «CTpoeHue BuUpycCay,
«Apomopdo3sl  pactenuit», «PuHHOGUTH), «OTHOKIETOYHBIE BOIOPOCIN,
«MHorokierounsle Bogopocam», «Mxm», «llanmoporaukn», «l'omocemeHHbIE
pacteHusi», «OpraHbl LBETKOBBIX pacTeHul», «(Cxema pa3BUTUSA KUBOTHOTO
Mupay, «Apomopdosbl KHUBOTHBIX», «lIpocreimue», «KuUIIeYHOMOIOCTHBIEY,
«IInockue YEepBUY, «YneHucroHoruey, «PBIOEIY, «3eMHOBOIHBICY,



«IIpecmbikaromuecsay, «lItump»y, «Miaekonuraromme», «Pa3BUTHE XU3HU B
apXeucKou apey», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON dpey», «Pa3BuTHE )KU3HU B
1aJIE030MCKOU 3pe», «Pa3BUTHE )XKU3HU B ME3030MCKOM 3pey, «Pa3BuTue KU3HU B
KailHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

O6opynoBanue: repOapuu pacTEeHUM Pa3IUYHBIX OTAENOB, KOJUICKIUH
HAaCEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJJIEKIIUH
UTJIOKOKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyd4ejda TNTHUIl U 3BEpEu,
KOJUIEKIIUA OKAMEHEJIOCTEN, IIOJIE3HBIX MCKOMAEMBIX, MYJISIKH OpPraHHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHasa JaboparopHas padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu mo u3ydeHuo aOMOreHHOI0 CHHTE3a OPTaHUYECKUX COSTMHEHUM B
HepPBUYHON aTMOchepey.

JlabopaTtopHas padora «/3ydyeHue M oOnMcaHWE HCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IpakTHueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yuyeHne oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPONOT eHe3

Paznensl n 3anaun anTpOnoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBIIEHHE TPEJICTABICHUM O MPOUCXOXKICHUM 4YEIOBEKa. PenurunosHsie
BO33peHUs. COBpEMEHHBIC HAYUYHbIE TEOPUHU.

CxoacTBO YenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
Mopdomoruyeckue, AMOPHUOJIOrUYECKHE, (bu3noI0r0-0MOXNMUIECKHE,
noBeneH4Yeckue. OTIMYMS YENOBEKa OT KUBOTHBIX. [IpIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOMN
CHCTEMBI.

JBmwkymue cuibl ((hakTopbl) aHTPOIOreHe3a: OMOIOTHUeCKHe, COIIMAbHBIE.
CooTtHouieHne OMOJIOTHYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJUU aHTpOIIOreHe3a. PaHHME YeloBEKOOOpa3HbIE 00€3bSHBI
(TPOKOHCYJIBI) ¥ paHHUE MTOHTU/IBI — OOIIHE MPEIKHA YETOBEKOOOPA3HBIX 00E3bsH U
JMOJIeH. ABCTPAJIONUTEKH — ABYHOTHE NPEAKHU JIIOAEH. UeloBeK yMenbli, IEpBbIE
V3TOTOBJICHUS OPYyAUU TpyAa. YenoBeK NpsAMOXOASAIINN U TEPBbIA BBIXOJI JIHOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii — - 0OmME  MpemoK
HEaHJEPTaJIbCKOr0 YEI0BEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HeaHIepTAIbCKUAN
KaK BHJI JIIOJICM XOJIOJHOrO KianMaTa. YemoBEeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a mpenaeaaMu  AQpUKH.
[TaneoreneTrka u najeoreHOMMUKA.



DBOJIONUS COBPEMEHHOTO YeNOBEeKa. ECTeCTBEHHBIN OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTaimoHHbIM mporiecc U noaumopdusM. [lomynsiiMoHHbIE BOJIHBI,
npeiid reHoB, murpamus U «dPEGexT ocHoBaTENs» B MOMYJAIHUIX COBPEMEHHOIO
YEJIOBEKa.

UYenoseueckue pacel. IloHatne o pace. bomnplime pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (dPKBaTOpUalbHAasi),  MOHTOJOMIHAS
(a3uarcko-amepuKaHckas). Bpems u myTu paccelieHHsl 4YesioBeKa IO IUTaHETe.
EnunctBo  dyenoBedeckux  pac. HayuHass  HECOCTOSITENBHOCTh  pacU3Ma.
[IpucnocoOeHHOCTh YeMOoBeKa K pa3HbIM YCIOBHUSAM OKPYXKAIOIIEH Cpenpbl.
Bnusnue reorpadguueckoil cpeabl W apeiia reHoB Ha Mopdoioruro u
(U3HOIOrUIO YeIOBEeKa.

MexauciuIinHapHble  MeToAsl B (u3uueckoil  (OMOIOTHYECKON)
AQHTPOMOJIOTMU.  ODBOJIOIMOHHAST ~ AHTPOMOJIOTHSI W MMaJICOAHTPOIOJIOTHUS
YEIOBEUECKUX TMOMYJANUN. bruoconuanbHble MCCIECAOBAHUS MPUPOABI YEIIOBEKA.
HccnenoBanrie KO3BOTIONMH OUOJIIOTHYECKOTO U COLUATILHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, . 5. Poruackui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeToIbl aHTPOIOIOTUNY, «I 0JIOBHOM MO3T UeI0BEKay,
«YenoBekooOpa3Hbie 00€3biHbI», «CKeleT 4YeloBeKa M CKelleT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIUMOHHOE
IPEBO  4YEIOBEKa», <«ABCTpallonuTeK», «YemoBek  ymenslil»y, «YenoBek
npsAMOXOIAIINIY, «JleHncoBckui yenosek» «Heannepranbiup», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarbl IBOIIOLNHN YEIIOBEKa», «Packl uemoBeKkay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, IPeaMETOB  MaTepuaIbHOU
KyJIbTYpbl TPEIKOB YeNOBEKa, penpoaykuuu (¢dororpapuu) KapTHH C
MU(OTOTUUECKUMH ¢ OUOJEHCKUMU CIOKETaMU TPOUCXOXKICHUS YeJIOBEKa,
dotorpadumn HaX0JOK UCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yepena 4YeJIOoBE€Ka M Yepena IIMMIIaH3€, MOJIeNb KHCTH 4YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.

Jlabopatopnas pabGora «I3ydyeHre OCOOCHHOCTEH CTpOEHUsI CKeleTa
YEJIOBEKA, CBS3aHHBIX C MPAMOXO0KICHUEM).

IpakTHueckas padora «/3yueHre SKOJIOrMYeCKUX aJanTalil 4eT0BeKay.

Tema 6. JkoJiorusi — HAyKa O B3aUMOOTHOIUCHHUSAX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKIlel cpeaou

3apokeHue u pa3BuTue dKkojoruu B Tpynaax A. ['ymGonsara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKojoruu. CBsI3b IKOJIOTUU C APYTUMU HAYKaMU.



Metoasl sxonoruu. [loneBbie HaOmoneHUs. DKCHEPUMEHTHI B SKOJOTHU:
OpUpPOAHbIE M JlabopaTopHble. MoAenupoBaHWE B JKOJIOTMM. MOHUTOPHUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTbHBIM.

3HaueHUE OKOJOTMYECKHMX 3HAHUW 1  4YeJOBEKa. DKOJIOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€H 4YeloBedecTBa ¢ mpupoaor. dopmupoBaHue
JKOJIOTHYECKOHN KYJIbTYPbI U SKOJIOTMYECKON TPaMOTHOCTH HACEIICHUS.

JdemoHcTpanuu

IToptpersr: A. I'ym6oasar, K. ®@. Pynse, H. A. CeBeprioB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxembl: «Pasznensl 3kojgorum», «Metonpl 3komorun», «Cxema
MOHUTOPHHTA OKPYXKAOIIEN CpENbD».

JlaGopaTopHasi padora «3yuenne METO/I0B AKOJIOTHYECKUX
VCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpeaa o0MTaHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX aercTBus. Knaccudukaims
AKOJIOTHYECKUX (DaKTOpPOB: aOUOTHUECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0iume
3aKOHOMEPHOCTH ACHCTBUS dKojormueckux Qakropos. [IpaBmno muanmyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuotnueckue ¢aktopsl. CBeT Kak dKonorudeckuit (axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE T'PYIIIIbI
pPacCTeHHMII M JKMBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHajgbHas pojib CBETA.
doTonepruoanu3M.

Temneparypa kak skonormdeckuii ¢aktop. JleiictBue Temmeparypsl Ha
opranu3Msbl. [1oMKHUIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak skoniorudeckuit daktop. Ilpucrocobiiennss pacTeHud K
nojiepkaHuio BoAgHoro Oananca. Knaccuduxanusi pacTeHUH MO OTHOLIEHUIO K
Bozie. [Ipucnocobienus KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAs, MOYBEHHas,
IyOMHHAsT ~ TOJAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpen oOuTaHus oOpraHm3MoB. [IpucrmocoOneHus OpraHu3MOB K
KW3HM B Pa3HBIX CpPENax.

buonornueckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCTIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

XKuznennsie Qopmbel opranusMoB. IloHsiTHE O JKU3HEHHOU (Qopme.
XKuznennsie GOpMbI pacTEHUN: AEPEBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOT'OJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIE (DOPMBI KUBOTHBIX: THUAPOOUOHTHI,
reoOMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue (hakTOopBHI. Buner OMOTHUYECKUX B3aMMOJECHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOM03 1 ero ¢opmsl. [lapasutusm, koomneparus,
MYTyaJlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHNuecTBO). Herpoduueckue
B3aUMoOJIeHcTBUS  (Tommueckue, (opuyeckue, ¢adpuueckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJACHCTBUM [JIsl CYILECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okonorudyeckue (pakTopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKHE TPYIIIbl JKUBOTHBIX IO OTHOLICHUIO K CBETY», «TErIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE JKHUBOTHbIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpembl oOWTaHWUS OpPraHU3MOB», «bBHONOTHYECKHE PUTMBI,
«Kusnennele  ¢opmbl  pactenuit», <« KuzHeHHble  (OPMBI  JKHUBOTHBIXY,
«IKOCHCTEMA MIUPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOWHOIO Jieca», «Llenu
nuTaHus», «XunHudectBoy, «llapasutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHcanuzmy.

OOGopynoBaHnue: repOapuu pacTeHUN W JKUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PA3JIMYHBIX OKOJIOTMYECKUX (PAKTOpOB, repOdapuu CBETONIOOUBBIX,
TEHENOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHs, repOapuu U KOJUIEKIIUHU TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pPAaCTEHUM, dydena MTULl U 3Bepel, repdapuu
pacTeHul, OTHOCSIMXCA K Turpoduram, kcepoduram, Me3odpuram, KOMHATHbBIE
pacTeHus! TaHHBIX TPYII, KOJJIEKIINHN XKUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpeax,
repbapu M KOJUIEKIMM pACTEHUH M JKUBOTHBIX, OOJAaJAOMIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCIOBUM KU3HMU, repOapuu u
KOJUIEKIIMM PACTEHUM U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJIIEKIIUU
KUBOTHBIX, YYACTBYIONIUX B PA3TUYHBIX OMOTHUYECKUX B3aUMOICHCTBUSX.

JlabopaTtopHass pabora «BbisBIEeHHE TPUCTIOCOONCHUI OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopHas pabota «BbisBiIeHHE MPUCTOCOONICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI».

JlabopaTopHass padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HbIX MECT OOUTAHUSY.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOIYJISALHNH. [Monmynsimusa  kak
Oouosnornyeckas cucrema. Poinb HEOHOPOAHOCTH cpeabl, (PU3MUECKUX O0aphepoB U
0CcOOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nomynsauuid. OCHOBHBIE IOKAa3aTeNW MOIMYJSLUUU: YHUCIEHHOCTh, IUIOTHOCTSD,



BO3pacTHasi W TMOJOBasg CTPYKTypa, POXKIAAEMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUS.

DKOJOrHYecKass CTpykTypa nonyssauuu. OLEeHKa YUCICHHOCTH MOMYJISIIUH.
JluHaMKKa MONyJSIUMUA U €€ peryyisiius. bUOTHYEeCKUH MOTEHLUHAN IMOIMYJISLUH.
MopenrpoBaHue JUHAMHUKHU Monyiasiiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCICHHOCTH TOMYJSIUNA: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IIOTHOCTH. JKOJIOTUUYECKUE CTPATeTUU BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Moaenp skoimormyeckon Humm k.M. XarumHcona. Pasmepsl 3KOI0rHuecKou
Huiy. [loTeHnuanbHas U peain30BaHHAsT HUIIIH.

Bun kak cucrema mnomynsuuid. Apeanbl BUIOB. BHIIBI M UX JKU3HECHHbIE
CTpaTeruu. JKOJIOTHUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUrpPaldil >KUBOTHBIX. buoiornueckue
WHBA3UH YY>KEPOJHBIX BUIOB.

JdeMoHCTpanuu

[Toptper: k. . XaTuuHCOH.

Tabmuibl W cxeMbl: «ODKOJIOTUYECKUE XapPaKTEPUCTUKU MOMYJISIIUI,
«IIpocTpaHCcTBEHHass  CTpyKTypa mnomyisiuum», «Bo3pacTHble  nHUpaMujibl
nonynanun», «CKOpPOCTb  3aCElIeHUs MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmamny, «Mogenb s3xonorndueckor Humm x. M. XaTunacoHay.

O6opynoBanue: repdapun pacTeHH, KOJUIEKIUN KUBOTHBIX.

JladopaTtopHass  pabora «lIpucmocobneHus ceMsH  pacTeHHH K
PacCEICHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXKIY
OpraHu3MaMu B OUOIEHO3E.

OxocucrteMa Kak oTkpbiTas cucrtema (A. [Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceTu. AOHOTHYECKHE OJIOKHU
skocucteM. [10YBbI U Wbl B AKOcHcTEMax. KpyroBopoT BEIMIECTB U MTOTOK YHEPTUH
B OKOCUCTEME.

OcHOBHBIE  TIOKa3aTeNM  JKOCHCTEMBbL. buomacca W OpOayKUUA.
DKOJOTHUYECKHUE MUPAMUIBI YUCEN, OMOMACChl U SHEPTUU.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. DPnyxmyayuu.
Hamnpapnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUuHbIE U
BTOPUYHBIC CYKIIECCUM W HMX TMPUYUHBI. AHTPOIOre€HHbIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcnoe cooOuiectBo. buopaznooOpasue u moiHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpel U
0Keanos. Ixocucmemvl MyHOp, 1€Co8, Cheneli, nyCMmblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArpodkocucTema. ArponeHo3. Pasmnuns
MEK]1y aHTPOIIOT€HHBIMHU Y MPUPOHBIMU IKOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
braopa u dayna. CuHaHTponu3alusi TOpPOACKOW (¢ayHbl. buonoruueckoe u
X035MCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OpraHU3MOB B
aKocHucTeMax. Ponb Kackaonozo agghexma u 6ud08-30uhukamopos (Kiouesvix
8U008) 6 hyHKYuoHUposanuu skocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU SKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJSALUNA U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3/CHCTBUM.

Mexanuzmol 8030eticmaus 3aepsAsHeHul  pa3HblX munos Ha
CcyOOp2aHU3MEHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€LCMBUSL.
MeTo10710THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOIN€HHBIX YKOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIxx. Tencnn.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «DKocucTeMa

MIUPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMa XBOWHOTO Jiecay, «DyHKIIMOHAIbHbIE
TPYNIBl OPTAaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEIIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, AETPUTHASN)Y», «IKOJIOTMUYECKAs] MUPAMUIA YHCEID,
«QKonoruyeckas nupamuyia OMoMacchl», «IKOJIOTHUecKas MUpamMuia SHEPTUN,
«O06pazoBanue 6omotay, «llepBuunas cykueccus», «BoccTraHoBieHne jeca mocie
noxapa», «IKocucTeMa 03epay, «ArpoueHo3», «KpyroBopor BEmIeCTB M MOTOK
SHEPTrUH B arporieHo3e, «lIpumeps ypboskocuctem».

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeid, repOapuu KyIbTYPHBIX U TUKOPACTYIUX PACTCHHA, aKBAPUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypo0o3KOCUCTEMbI».

JlabopaTtopuass padora «I3ydyeHue paszHoOOpa3us MENKUX MOYBEHHBIX
YWICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusl «IKCKypCcHsl B TUIIMYHBIN OMoreorneHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, HA CyXOJI0IbHBINA WU TOMMEHHBIN YT, 03€p0, O0I0TO)».

IKCKypeHusi «IDKCKypCHsl B arpodKocucTeMmy (Ha Mojie WIM B TEIIUYHOE
XO03SUCTBO)».

Tema 10. buocdepa — rio0anbHas IKOCUCTEMA

buocdepa — oOmiennanerapHas o00ojiouka 3eMIM, TJAE€ CYIIECTBYET WIH
CyIIIeCTBOBAJA XKU3Hb. PazBuTHe npeacTaBieHuii o 6uocdepe B Tpymax . 3rocca.



VYuenune B. U. Bepuaackoro o 6mochepe. Obmactu 6mocheps! u € cocras. XKuBoe
BELIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Onocdepbl. OcobeHHOCTH OHMocdepsl Kak
rio0abHOM 3K0ocUCcTeMbI. J[MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXMMHUYECKHE ITUKIBI (YTriiepoia, a30Ta). PUTMUYHOCTD SIBJICHHIM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBbI,
MyCTBIHU, TPOTIMUECKUE JIeca, BRHICOKOTOPhs. KimMar, pacTUTEebHBIN 1 JKUBOTHBIN
MUp OMOMOB CYLIU.

CrpykTypa U QYHKIIMS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIINAIA U
ounocdepHbIX QPyHKIUH.

JdemoHcTpanumn

[Toptpersr: B. 1. Bepranckui, . 3rocc.

Tabmuuel u cxembl: «I['eocdepsl 3emin», «KpyroBopor azora B mpupoje»,
«KpyroBsopor yriepona B mpupozae», «KpyroBopor kuciopoga B MpUPOJE»,
«KpyroBopot BoOabI B mpupoje», «OCHOBHbIE OMOMBI cymimny, «KiauMmaruueckue
nosica 3emnm», «Tynapay», «Taira», «CMmemannbiid jiecy», «IIIupoOKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «llycTeinsy, « Tponudeckuit gecy.

OG6opynoBaHue: repOapuu pacTEHUH pa3HbIX OMOMOB, KOJUICKIIMH KHBOTHBIX.

Tema 11. YestoBek u OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M WX NpuuuHbL. Bo3jelcTBue delloBeka Ha
ouocepy. 3arpszHeHue BO3MyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpPONIOTE€HHOE BO3JICMCTBHE HA PACTUTEIBHBIA U KUBOTHBIA MHUp. OXxpaHa
PACTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPaHbl MPUPOIBI.
Kpacubie xkHurun. Ocobo oxpaHsemble npupojnbie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 30010THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIUIBI YCTOHYMBOTO Pa3BUTHUSI YEJIOBEUECTBA M MPUPOJBI.
PanvonanbHOe  MPUPONOMNONB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasmust 3emian. OOmMeE 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIIEICTBUS.

Pa3BuTHEe METOJOB MOHUTOPUHIAa pa3BUTUS OMNACHBIX TEXHOIE€HHBIX
npoueccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYpeHmocnocobHou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsol, obecneuusarowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. (OcCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 00pvoOLl ¢ OUONOBPENHCOCHUSMIUL.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTNEM.

JdemoHcTpanuu

Tabmumbel W cxeMbl:  «3arps3HeHHe  atMocdepbl»,  «3arps3HEHue
ruapocdepb», «3arpsisHeHue mouBbl», «llapHukoBeii  3ddexT», «Ocobdo
OXpaHseMbIC PUPOTHBIE TEPPUTOPUNY, «MOIETN yIPaBIIEMOT0 MUPaY.
O6GopynoBanue: ¢dororpaguu OxXpaHseMbIX pacTeHUM U >KUBOTHBIX KpacHoi
kHUr" Poccuiickon @enepanun, KpacHOM KHUTY pErmoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0y4YalolmMUMHUCs TMPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeMETHbIE U TPEIMETHBIE.

B cTpykType THYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrPAMMBI 110 OMOJIOTUU
BBIJICJICHBI CIEAYIOUIME COCTABJISIONIME: OCO3HAHUE O0YYalOlUMUCS POCCUMCKON
IPOKIAHCKON MICHTUIHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIHHOCTH
U CaMOONpENETEHUI0, Haiuuue momusayuu K OOy4EeHUIO  OHMOJIOTHH,
yeleHanpasiennoe pazeumue BHYTPEHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJITFOUEBBIX IICHHOCTEH W MCTOPHYECKUX TPATUIUN DPa3BUTHS OHMOIOTHYECKOTO
3HAHMSL, 20MMOBHOCMb U CNOCOOHOCHb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JIESITENBHOCTA I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, TMPUCYIIUMH CHUCTEME
Ouojornyeckoro  0oOpa3oOBaHWS, Haluyue NPABOCO3HAHUS  DKOIOTHUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIMIHOCTHBIC pe3yiIbTaThl OCBOCHUS MPOTrPAaMMBbI IO OHUOJIOTHH JTOCTHTAFOTCS
B CIMHCTBE Y4YeOHOH M BOCHUTATENHHOM JCSITEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUMUCKUMHU COIIMOKYIBTYPHBIMU, HCTOPUYECKUMU B TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBHUIAMU W HOpPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIpOIlECCaM CaMOITO3HAHMS, CAMOBOCIIUTAHUS |
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTH, NATPUOTHU3MA U
YBOXEHUS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY TpyAa M CTapIiieMy MOKOJICHHUIO,
B3aMMHOTO YBa)XEHHUsS, OEpPEKHOTO OTHOMICHHWS K KYJIbTYPHOMY HACIEAWIO H
TpaJMIIMsIM MHOT'OHAIIMOHATIBHOTO Hapona Poccuiickoit deneparuu, npupoae u
OKPY’KAIOIIEH Cpeie.

JIM9HOCTHBIE pe3yNabTaThl OCBOCHHMS YyueOHoro mpenmera «buomorusy
JOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYaOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PaCHIUPEHUE XKU3HEHHOTO
OTBITA W OTIBITA JICATCILHOCTH B IMPOIIECCE PealM3allii OCHOBHBIX HAaIPaBJICHHM
BOCIIUTATENIbHON JESATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:ka1aHCKOro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUMCKOIo OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W O0OS3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHITIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSIMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlady, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTh POCCUICKOM IrPpaKIaHCKOMN U EHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTU IEpEN
Ponunon, ropmoctm 3a cBoM Kpal, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIILJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHNE K MIPUPOJHOMY HACIIEIHUIO U MaMSITHUKAM MPUPOAbI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeiiHas yOeXI€HHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHUE TYXOBHBIX LIECHHOCTEN POCCUIICKOI0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIOUAsl 3CTETHKY ObITa, Hay4HOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICUCTBUS KUBOUM MPUPOJILI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPDOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIIATH KAYeCTBA TBOPUYECKOMN JIMIHOCTH;

5) ¢u3uveckoro BocmUTAHHA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
AMOIMOHAJIBLHOIO 0J1ar0NOJIyYHs:

NOHMMaHUE W peanu3alnus 370pOBOro U 0Oe30macHoro oobpasza >KU3HH
(3mopoBo€  mHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI U HOPM,
cOQTaHCHPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, peryasapHas Quzndeckas
aKTUBHOCTH), OEpPEkKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIECHHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

NMOHMMAaHUE IIEHHOCTH TPaBWI WHIWBHIYAIBHOTO ¢  KOJIJIEKTHUBHOTO
0€30MacHOro MOBEACHHSI B CUTYAIHSIX, YIPOXKAIOIINUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCJEACTBUN U HENPUSTHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHS
AJIKOTOJIsI, HAPKOTHUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHKE LIEHHOCTH MacTEpCTBa, TPY10II00UE;

TOTOBHOCTh K AaKTHUBHOM JI€ATETbHOCTH TEXHOJOTUYECKOH M COLMAIIbHON
HANPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHATD TaKYHO JIEATCIbHOCTD;

UHTEpEC K pa3IMyHbIM cepaM MPOPECCHOHAIBHON AESITENIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pean30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

HKOJIOTUYECKU IEJIECO00Pa3HOE OTHOIICHHE K TMPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIILIEHUE YPOBHSA OKOJIOTHYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNMKOB M OLEHKH HMX BO3MOXHBIX TOCIEICTBUNA IS
OKPYXKarUIEH CPEIIbL;

OCO3HAHME TJI00aJBHOTO XapakTepa 3KOJIOIMYEeCKUX MpoOjeM U myTed ux
pelIeHMUS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPH HW3YyYEHUU OWOJOTUU
3HaHWSI W YMEHUS TPU PEIICHWH TPoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOOIIONb30BaHUEM  (COOJIIOICHHE  TPaBWJI  TIOBEACHHUS B MPUPOJIE,
HANPaBJICHHBIX HAa COXPAaHEHHE PaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, OHoCchephl);

aKTUBHOE HENpHSITHE JEHCTBUN, TPUHOCSAIIUX Bpel  OKpYyKaromeh
NPUPOTHON Cpele, YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE IKOJIOTUYECKUE
MOCIIEJICTBUSA MPEANPUHUMAEMBIX JICHUCTBUI U MPEOTBPAIIATD UX;



HAJIMYKE PA3BUTOIO 3KOJOTMYECKOr0 MBIIUIECHUS, SKOJIOIMYECKON KYIbTYpHI,
OIbITa JESITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIbHON, KOMMYHHUKAaTUBHON M COLIMAIIBHOU
IPAKTUKE, TOTOBHOCTU K YYACTHIO B IIPAKTUYECKOMN JEATETHHOCTH IKOJIOTMUYECKOM
HanpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOLIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEr0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHHUE SI3bIKOBOW M UYWUTATEIbCKOM KYJbTYpbl KaK CpEICTBa
B3aMMOJICUCTBHS MEXTY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/aHUU LIEJIOCTHOTO
OpEICTaBlICHNs 00 OKpY)KAlOUIEM MHpPE KaK O €AUHCTBE MPUPOJbI, YETOBEKAa U
oOlIecTBa, B MO3HAHMM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpolIeM
COXpaHEHUs MPUPOJIHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTH OHOJIOTUU JIJISi COBPEMEHHOH LMBUIU3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUSA MEAMIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHbIE  TPOOJEMBbI  pPa3BUTHS
YeJI0BEYECTBA, IOMCKA MyTeH BBIXOJA U3 III00AJIbHBIX HKOJIOTMYECKUX MPOOJIEM U
o0OecrieyeHusi  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LEIIX
NOBBIIIEHUA OOIIEN KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW T'PaMOTHOCTU OOydaromuxcs, GopMupyeMoin
IpU U3yYE€HUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJIy4YaeMble 3HaHHWS [UIsl aHajliu3a U
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHbBIEC 3aKIIOUEHHUS HAa OCHOBE HAay4yHBIX (DaKTOB U
UMEIOIUXCS JaHHBIX C LEJbI0 MOJYyYEeHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BATh OMOJOTMYECKHE 3HAHMS IS
pelieHus NpoobJieM B peaibHbIX KU3ZHEHHBIX CUTYaAIIUAX;

OCO3HAHHE IIEHHOCTH HAYYHOM IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IPOEKTHYIO M UCCIEA0BATENbCKYIO AESTEIBHOCTh HHAMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUU MO OHMOJNOTMU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMsI yd4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble JJIsi  (OPMUPOBAHUS MHPOBO33PECHHUS OO0YyYarOUIUXCs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSITHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHenuuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBIICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieoBaHne,  HaOmIo/eHWe,  W3MEpPEHHE,  OKCIEPUMEHT W JIpyTHe);
yHUBEpCalIbHbIe yueOHbIe JeWcTBUS (TTO3HABaTEIbHbIE, KOMMYHUKATHUBHEIC,

peryJsaTUBHEIC), o0eCTeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMHM OOYyYalolUXCs; CIIOCOOHOCTH
o0yJaronuxcs UCTIOTB30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MUPOBO33pDEHUYECKME 3HAHUS U  yHUBEpPCAIbHbIE yueOHbIE JIEUCTBUS B
MO3HABATEIBLHOMN U COLUATBLHOMN MPaKTUKE.

B pesymprare wu3ydeHus OWONOTMM Ha YypPOBHE CpPEIHETO OOIIero
oOpazoBaHus y oOyuaromierocss OyayT cpopMHUpOBaHbl MO3HABATEIbHbIC
yHUBEpCAJIbHbIE YUeOHbIE IEUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE YUEOHbIE
JICHCTBUSA, PETYISITUBHBIE yHHUBEPCAJIbHbIE YUe€OHBIC JEWUCTBHUS, COBMECTHAs
NEeSATENbHOCTbD.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHus TOHKHBI OTPAXKATh:

OBaanenne YHUBeEPCATbHBIMHA y4eOHbIMH NMO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a30BbIE JIOTHYECKHE ICHCTBHA:

CaMOCTOSATENTLHO  (OPMYJNIMpPOBAaTH U aAKTyaJlIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHayn3a, CUHTE3a, CpaBHEHHUsI, KilacCupUKaIU, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TOHATUM (BBIAETATH WX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh 1LEeNU JAeITEIbHOCTH, 3ajaBasi MHapamMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AESTEILHOCTH C MTOCTABJICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MTOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IPUPOJBI;

CTPOUTH JIOTUUECKUE PACCYXICHUS (MHIAYKTUBHbBIC, JEIYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa IS MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKKE  MPOTHBOPEUYMH  Pa3HOrO  pojia,  BBIIBICHHBIX B Pa3iIU4YHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a HMEIOIINXCS
MaTepUAIIbHBIX U HEMAaTEepPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B IEATEIHHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB
IEJISIM, OLICHWBATh PUCKU TOCIIEICTBUMN AEATEIHbHOCTH;

KOODAMHHUPOBATh W  BBHIMOJHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAJILHOTO M KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPHU PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIJICTh HABBIKAMU Y4€OHO-MCCIIEIOBATENLCKON U MMPOCKTHOMN JESITETFHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCThIO M TOTOBHOCTBHIO K
CaMOCTOSITETLHOMY TTOUCKY METOJIOB PELICHHSI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEpPHpEeTalH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHUCII€ IPU CO3TaHUU YU€OHBIX M COIIMAIBHBIX IPOEKTOB;

(dbopMupoBaTh HAYYHBIA THUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOIIOTHCH,
KJIFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpMYIUpPOBATH COOCTBEHHBIE 3aJady B 00Opa30BaTEIbHOM
JESITENFHOCTU U )KU3HEHHBIX CUTYaIIHAX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalu3WpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJIEHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TONYYCHHBbIE B XOJE€ pELICHUS 3aJaddl pPe3yibTaThl,
KPUTHYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIISATh IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
NENCTBUSA B MPOPECCUOHAIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHUECKYHO O00JacTh
KHU3HEICATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJEH, MpEIaraTb OpUTMHAIbHBIE MOAXOJbl U pEHICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIE PEIICHUS.

3) padora ¢ nHpopmManue:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTe y4eOHOro
nocoOus, Hay4IHO-TIONMYJIAPHOM JUTEpaType, OHMOJIOTHUECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UpPOBATh



MH(POPMAIUIO Pa3IUYHBIX BUAOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orbope Ouonornueckor MHMOpPMALMK, HEOOXOIUMOM Il BBITTOJHEHUS Y4eOHBIX
3ajady;

OpUOOPETaTh ONBIT HCIOIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3TUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Oounonornyeckor uHpopmaluu (cxembl, rpaduku, AuarpaMmsbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCMOJb30BaTh HAay4YHBIH $3bIK B KayecTBE CpeAcTBa IpU pabore ¢
Oouonornueckoi uH(pOpManuend: TNPUMEHATh XUMHUYECKHE, (QHU3UYECKHEe U
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (OpMYyJbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCNOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPENCTBA
HarjasiAHOCTH;

BJIAJECTh  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAINH,
UH(GOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBJ1aieHHe YHHBEPCAJbHBIMUA KOMMYHUKATHBHBIMY /1ICHCTBHSIMM:

1) oO1eHme:

OCYLIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, AKTUBHO y4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIbHO BBINOJIHEHUS MpeaIaraeMoil
3a/1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3ULHNA APYIMX YYaCTHHKOB
JUanora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEJCTBAa OOIIEHUS, NOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYalluH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PAa3JIUYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHSA, MOHUMATh
HaMEpEHUs IPYrux JIOJEH, MPOsBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppEeKTHOU (popMe (HOpMyJIUpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) cOBMeCTHAasl 1eATeJIbHOCTb:

NOHMMATh M MCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON M WHIAUBUAYaJIbHOU
paboThI MpH pEIIeHUH OMOJIOrMYECKOM MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTh
OpPUMEHEHUS TPYNNOBBIX ()OPM B3aUMOAECHCTBUS NIPU PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX NEHUCTBUHA C Y4YETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEN KaXA0r0 YjeHa KOJIJIEKTUBA;



IPUHUMATh  [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacupenensTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M Ka)KAOrO y4YaCTHUKA KOMAaHIbI B
o0l pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEHU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYalLUsIX, TPOSABIIATh TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PEryJATUBHBIMU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCTIOIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MPOOJNEM H HX
pELIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN I1I€JIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K YKUBOU MPUPOIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIPHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npo0JsieMbl, CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NpoOJeMbl € YUYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPEATOUTECHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKU y4eOHOro peIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH SpYyAULMH B
pasHbBIX O0JIaCTAX 3HAHWM, TOCTOSHHO TOBBIIATh CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJaJe€Th  HABbIKAMM  TIO3HABATEJIbHOM  peduiekCMW Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U
OCHOBAHMI, UCIOJb30BaTh MPUEMBI PEPIIEKCUU NJisi OLUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEUICHNS;

yMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NIPUHUMATh PEMIEHUS MO0 HUX
CHIDKEHHUIO;



IIPUHUMATh MOTUBBI M apryMEHTHl JPYIHX IPU aHaJWu3€ pPe3yJIbTAaTOB
NEATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NPUHUMATH ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apryMEHTHl JPYIUX IPU aHajlu3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIHX HA OIMIUOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JPYTOro YesloBeKa.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpXKAaHHS Y4yeOHOro mpeaMera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npopuibHOro  oOydyeHus  oOydawomuxcs  Ouonorur. OHM  BKJIOYAIOT:
cnenuuyeckue s OMOJIOrMHM Hay4YHbIe 3HAHUS, YMEHHUS U CTIOCOObI JEHCTBUM 11O
OCBOCHHIO, UHTEPIPETALNN U TIPeoOpa30BaHUIO0 3HAHHM, BUJIbI JIEATEIBHOCTH 10
MOJTYYCHHUIO HOBBIX 3HAHWUW M UX MPUMEHCHHIO B PA3JIMYHBIX YY€OHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiamM U3y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buomorusi» B 10
K1acce JOKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U poOJM OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHPOABI M  PEUICHUH TMpoOJeM  paIlMOHAILHOTO
IPUPOIONOIH30BAHUS, O BKJIAJAE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIQJICHUE CHCTEeMOW OWOJIOTMYEeCKMX 3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNue OWOJIOTMYECKUE TEPMHUHBI U TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboNu3M, TrOMEOCTa3, CAMOPEryJsus, CAMOBOCIIPOHU3BEIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT W Pa3BUTHE), OMOJOTMYECKHE TEOPUU
(xnerouHnas Teopusi T. lIBanna, M. Illneinena, P. BupxoBa, XpoMocoMHasi TeOpusi
HacneAactBeHHoct T. Moprana), ywyenus (H. M. BaBunoBa — o ueHrpax
MHOrooOpasusi ¥  TNPOUCXOXKJICHUS  KYJbTYpPHBIX  pAacTeHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOI'0 IMOKOJICHHS, PACIICIUICHHS, YUCTOTHl TaMerT,
HE3aBUCUMOro HacienoBaHuss [. MeHgens, TrOMOJOTMYECKUMX PSAJOB B
HACJIEICTBEHHOU U3MEHYMBOCTH H. . Basunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAyYHOT'O TO3HAHMUS, HUCIIOJIIb3YEMBIX B
OMOJIOTUYECKUX HCCIECOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpEHUE,
HaOJII0ICHNE, SKCTIEPUMEHT);



YMEHHE BBIIETATH CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pACTE€HUM, JKUBOTHBIX, 4YEJIOBEKAa, IIPOLIECCOB >KU3HEAEATEIbHOCTH,
OPOTEKAIOUINX B OpraHU3Max PacTEeHUi, )KMBOTHBIX U 4YEIOBEKa, OMOJIOIMYECKUX
pOLIECCOB: OOMEHa BelIeCTB (MeTabonu3M), NPEBpPALEHUs SHEPIrUun, OpOoKEHUs,
aBTOTPO(HOrO U reTepoTpodHOro TUIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, ’MOpUOreHe3a, MoCcTIMOPHUOHAIBHOIO Pa3BUTHS,
Pa3sMHOXKEHHUS,  WHAWBUAYaJIbHOTO  DPa3BUTHsA  oOpraHm3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIY OpraHOMAAMH KIETKH M HX
(YHKIUSMH, CTPOEHHUEM KIIETOK pa3HbIX TKaHEH MU uX (QYHKUHUAMH, MEXITY
OpraHaMd U CHCTEMaM{ OpraHOB y pAcCTeHMi, XMUBOTHBIX M YEJIOBEKa M HUX
(GYHKIUSIMH, MEXIYy CHCTEMaMH OpPraHOB M HMX (QYHKIHMSIMH, MEXKIY STamamu
oOMeHa BEIIECTB, 3TallaMy KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
ATanaMu SMOPUOHAILHOTO Pa3BUTHUS, TEHOTUIIOM M (DEHOTHUIIOM, (PEHOTUIIOM M
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHUi, )KUBOTHBIX U YEIOBEKA,

YMEHHE HCIHOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHMBOJUKY JUISl JOKAa3aTeNbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peliaTh OUOJOrnYecKue 3aJaul, BbIABISATh IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEX1Y UCCIIEyEeMbIMU OMOJIOTMYECKUMU MIPOLECCAMU U SIBICHUSAMU, JeNaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHMH TMOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH JIA0OPATOPHbIE U MpPaKTUYECKHE paldoThl, COOMIOAATH
npaBujia Ipu padore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, GopMyIupys LeJdb HCCIEIOBAHMS, AaHATU3UPOBATH IOITYYCHHbBIE
pE3yJbTaThl U JA€NaTh BBIBOBL;

YMEHHUE y4yacTBOBaThb B Yy4E€OHO-HCCIIENOBATEIbCKOW paboTe mo Ouosioruw,
AKOJIOTUM U METUIIMHE, MPOBOAUMON Ha 0a3e IIKOJBbHBIX HAYYHBIX OOIECTB, U
nyONMYHO  TPEACTABIATH  TOMYYCHHbIE  pe3yabTaThl HAa  YUYCHHUYECKUX
KOH(pEepeHITUX;

YMEHHUE OLIEHWBAaTh JTHYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEJOBaHUM B
obmactu  Ouomormu W MEAWIMHBI  (KIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIMpPABIEHHOE W3MEHEHHWE T€HOMa M CO3JaHHe TPAHCTEHHBIX
OpPraHu3MOB);



yMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mpodeccrnoHaabHOM
NEeATENTbHOCTU B 00JIaCTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBONH MPOMBIILICHHOCTH, YIIyOIATh MO3HABATEIbHBIN
WHTEpEC, HAMIPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOINIEH npodeccun u
NpOJOJIKEHHUE OMOJIOTHYECKOTO O0pa3oBaHUsS B  OpPraHU3AIMSIX CPEIHETO
po¢eCCUOHATLHOTO U BBICIIIETO 00pa30BaHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomnorus» B 11
Kjlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJH OHOJIOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B ITO3HAHWW 3aKOHOB TPHPOABI M PEIICHHH HKOJIOTHYCCKUX
npo0JieM YelOBEYeCTBa, a TakKe B PEHICHHH BOIPOCOB PAIMOHAIHLHOTO
IPUPOIOIIONH30BAHNSA, U B (DOPMHUPOBAHUH TICHHOCTHOTO OTHOIICHUS K MPUPO/IE,
0oOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTUH;

yMEHHUE BIIAJIETh CHUCTEMOW OHMOJOTWYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIpE/ICNICHHs] W TOHWMAHHUE CYIIHOCTH OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX
TEPMUHOB WM MOHATUM (BHUI, IKOCUCTeMa, Ouocgepa), OHOIOrMUYECKUE TEOPUU
(aBomrounonHas teopus Y. J[apBuHa, cCUHTETHYECKAs TEOPUs IBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX U HamnpasieHusx 3Bomtounn, B.M. BepHajickoro — o
ouocdepe), 3akoHbl (TeHeTmuyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. bapa), mpaBuna (Munumyma HO. Jlubuxa,
AKOJIOTHYECKON MHpaMuJibl SHEpPruM), runore3sl (rumore3a «mupa PHK» V.
['un6epra);

yMEHHE  BJAJETh  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKUBBIX 00BEKTOB M DKOCUCTEM
(omucaHue, U3MepeHue, HabJI0/IeHHEe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OIICHKHU aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC TPH3HAKHW: BHJIOB, OHWOTEOIEHO30B,
AKOCUCTEM M OHochepbl, CTAOMIM3UPYIOIIETO, ABMKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT O otOopa, AJITONAaTPUYECKOT0 U CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIITUX CHJI SBOJIOIMU HA TEHO(OH T TOMYIISIITUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsI, YePEIOBAHUSI HATIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

yMEHHE YCTAHABJIMBATh B3aUMOCBSA3M MEXAY TMPOIECCAaMU HBOJIOIHUH,
JIBIDKYIIAMHA CHUJIAMU aHTPOIIOT€HE3a, KOMIIOHCHTAMH Pa3IMYHBIX DKOCHUCTEM U
MIPHUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABJIATh  OTJIMYUTEIBHBIC  TPW3HAKK  KUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K cpefie oOWTaHus, aOMOTHYECKHMX M OMOTHYECKHX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3¢  OpPraHW3MOB B  COOOIIECTBaX,
AHTPOIIOTE€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpelbl OOWTaHUS, CIMHCTBA
YEIIOBEUECKNX pac, HEOOXOMUMOCTH COXPAaHEHHS MHOTO0Opa3usi BHUIOB W
HKOCHCTEM KaK yCIIOBHUS COCYIIECTBOBAHUS IMPUPOJIBI M UEIIOBEUECTBA;

yMEHHE peliaTh OMOJIOTHYECKUE 3aa9U, BBISBISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXY UCCIIETYEMbIMU OMOJIOTUIECKUMH TPOIECCAMU U SBIICHUSMH, J1eJaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHbIE U TpPAaKTUYECKHE paldoThl, COOMIOAATh
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamu, GoOpMyIUpys 1edb HWCCIEIOBAHMS, AaHATU3UPOBATH IOITYYCHHbBIE
pe3yNbTaThl U J€N1aTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON padoTe 1Mo OHOIOruw,
SKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEJACTaBIATH  MOJYyYCHHBIE  pe3yidbTaThl HAa  YUCHUYECCKUX
KOH(EepeHITUX;

yYMEHHUE OIEHUBATh THUMOTE3bl U TEOPHH O MPOUCXOXKICHUU KU3HU, YETOBEKa
¥ YEJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX M CIIOCO0AaX MPEIOTBpAICHUSI
r100aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymieidl mpodeccruoHaabHOM
JESITENHbHOCTU B 00JIACTH OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BAHMS, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUH, CEITHCKOT'0 XO3SWCTBA, IHIIEBOI
IIPOMBIIIICHHOCTH, YTAyOJsATh TO3HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKEHHE
OMOJIOTUYECKOr0 00pa3oBaHUs B OPTaHM3AIUAX CPEIHEro MpohecCHOHATBHOTO U
BBICIIEr0 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB
Ne HanmenoBanue pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
Konrpoabubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
buonorus. O6aako 3HaAHUIA.

1 buonorus kak Hayka 1 https://oblakoz.ru/quideline/4321/podgotovka-
k-ege-biologiya
https://oblakoz.ru/quideline/4321/podgotovka-

2 JKuBble cCTEMBI U UX U3yYEHHE 2 o
k-ege-biologiya
Hudoypoxk. https://infourok.ru/cifrovie-

3 buonorus knetku 2 0.5 elektronnie-resursi-po-biologii-

1313477 .htmlhttps://yandex.ru/search/?
4 Xumuyeckas opraHuzanus 10 1 https://infourok.ru/cifrovie-elektronnie-
KJIETKH resursi-po-biologii-1313477.html
5 Crpoerue 1 ¢ . 8 9 https://oblakoz.ru/quideline/4321/podgotovka-
TpOEHUE U PYHKIHUU KIETKU k-eae-biologiva
5 OOMeH BellecTB U MpeBpalieHue 9 1 https://oblakoz.ru/guideline/4321/podgotovka-
SHEPTUHU B KIIETKE k-ege-biologiya

7 Hacnencteennas nuagopmanus u 9 05 https://oblakoz.ru/guideline/4321/podgotovka-

peanmu3anys e€ B KIIETKe ' k-ege-biologiya

8 M3 HOHHLG LT KTETKI 6 1 https://infourok.ru/cifrovie-elektronnie-

H resursi-po-biologii-1313477.html
9 Ctpoenue u GyHKIHH 17 15 https://oblakoz.ru/guideline/4321/podgotovka-
OpraHHU3MOB ' k-ege-biologiya
Pa3zmHoxeHue u pa3BuTue https://infourok.ru/cifrovie-elektronnie-
10 8 1.5 . L
OpraHu3MOB resursi-po-biologii-1313477.html



https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.htmlhttps:/yandex.ru/search/
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.htmlhttps:/yandex.ru/search/
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.htmlhttps:/yandex.ru/search/
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html

I'eneruka — Hayka o

https://oblakoz.ru/quideline/4321/podgotovka-

11 HACJIEIICTBEHHOCTH U 2 0.5 ) )
k-ege-biologiya
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1 https://oblakoz.ru/guideline/4321/podgotovka-
HaCJIEICTBEHHOCTH k-ege-biologiya
13 3 5 1 https://infourok.ru/cifrovie-elektronnie-
AKOHOMEPHOCTH H3MCHHHBOCTH resursi-po-biologii-1313477.html
14 T eHeTHKA YeT0BeKA 3 05 https://o_blak(_)z.ru/qwdel|ne/4321/podqotovka—
k-ege-biologiya
https://oblakoz.ru/quideline/4321/podgotovka-
15 Cenekiusi OpraHu3MOB 4 1 L
k-ege-biologiya
BI/IOTGXHOJ’IOFI/IS[ U CUHTCTHUYCCKAasA
16 4
OMoJIOTHSA
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME



https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html
https://infourok.ru/cifrovie-elektronnie-resursi-po-biologii-1313477.html
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya
https://oblakoz.ru/guideline/4321/podgotovka-k-ege-biologiya

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
MIPECTaBICHHUIA B OMOJIOTUI
Mukpo3Boronyst U €€ pe3yabTaThl 14 2
MaxkposBoroIHs U €€ pe3ysIbTaThl 6
[IponcxoxaeHne u pa3BUTHE KU3HU Ha
4 P P 15 15
3emiie
5 [TpoucxoxaeHne yeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB U HAaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY»Karollen cpeion
Opranusmsl U cpesja 0OUTaHUs 1.5
DKOJIOTHS BUJOB U TIOMYJISIITAI 0.5
DKoJorus coo0IECTB. DKOIOIMUECKHE
9 12 0.5
CHCTEMBI
10 buocdepa — rmodanbHas skocucTemMa
11 UYenoBek u OKpyKaromas cpenia
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Tema ypoka

KoanuyecTBo 4acosB

Bce
ro

Kounrtpoin
HbIE
padoThbI

IIpakTuue
cKHe
padoThI

DJIeKTpPOHHBIE N (poBbIe 00pa3oBaTebHbIE PeCypChI

buonorus xak
KOMIIJICKCHAs
HayKa M Kak
JacTh
COBPEMEHHOT'O
oO1recTBa

https://resh.edu.ru/subject/lesson/3827/start/118940/

JKuBbIe cuCTEMEI
U UX CBOMCTBa

https://school.infourok.ru/videouroki/bf25d9a5-c6b6-4be6-bcOb-81ad99d8d20d
https://resh.edu.ru/subject/lesson/3827/start/118940/

YpoBHeBas
OpraHu3aIus
KHUBBIX CHCTEM

https://school.infourok.ru/videouroki/32717db4-e7c4-418d-98ea-fe910bded3ae

Hcropus
OTKPBITHUS U
W3y4YeHUs
KJIETKHU.
Knerounas
Teopust

https://biology.ru/textbook/chapter9/sectionl/paragraphl/

MeTtoasl
MOJIEKYJIAPHON U
KJIETOYHOMH
OMOJIOTUH.

0.5

MH®OVYPOK https://school.infourok.ru/videouroki/34c57e70-dbe7-4248-aabb-
0631e658345d



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://school.infourok.ru/videouroki/bf25d9a5-c6b6-4be6-bc0b-81ad99d8d20d
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://school.infourok.ru/videouroki/32717db4-e7c4-418d-98ea-fe910bded3ae
https://biology.ru/textbook/chapter9/section1/paragraph1/
https://school.infourok.ru/videouroki/34c57e70-dbe7-4248-aa6b-0631e658345d
https://school.infourok.ru/videouroki/34c57e70-dbe7-4248-aa6b-0631e658345d

[TpakTnueckas
pabota
«M3yuenue
METOZIOB
KJIETOYHOU
ouosorun
(xpomarorpadus
, dIEeKTpodopes,
auddepeHanb
HOE
neHTpudyrupona
Hue, [11[P)»

XUMHUYECKUN
COCTAaB KJIETKU

https://resh.edu.ru/subject/lesson/5397/start/283870/

MuHepanbHbie
BEIIECTBA
KJIETKH, UX
OHoJIoruyecKas
pOJIb

BUOJIOTUS. OBJIAKO 3HAHUIA.
https://biology.ru/textbook/chapter8/sectionl/paragraphl/

Opraanueckue
BEIIIECTBA
KIJIETKUA —
OeKH.
JlaGoparopnast
pabota
«ObHapyxeHne
OeJIKOB ¢
MTOMOUIBIO
KaueCTBEHHBIX

0.5

https://biology.ru/textbook/chapter8/sectionl/paragraph4/



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://biology.ru/textbook/chapter8/section1/paragraph1/
https://biology.ru/textbook/chapter8/section1/paragraph4/

peaKIuii»

CBolicTBa,
KJaccudukanus

1 QyHKIHUH
OelKoB

https://biology.ru/textbook/chapter8/sectionl/paragraph5/

10

Opranunueckue
BELIECTBA
KJIETKH —
YTIEBOIbI

https://biology.ru/textbook/chapter8/sectionl/paragraph2/

11

Oprannueckue
BELIECTBA
KJIETKH —
JTUTUIBI

https://biology.ru/textbook/chapter8/sectionl/paragraph3/

12

Hyxnennoseie
kucaotsl. [JHK u
PHK.
JlabopaTopHas
pabota
«HccnenoBanue
HYKJICHHOBBIX
KHCJIOT,
BBIICTICHHBIX U3
KJIETOK
pa3IUYHbIX
OpPraHU3MOB»

0.5

https://biology.ru/textbook/chapter8/sectionl/paragraph6/

13

Crpoenue u
¢byakun ATO.
HApyrue
HYKJIEO3UATPUD

https://resh.edu.ru/subject/lesson/3840/start/163096/



https://biology.ru/textbook/chapter8/section1/paragraph5/
https://biology.ru/textbook/chapter8/section1/paragraph2/
https://biology.ru/textbook/chapter8/section1/paragraph3/
https://biology.ru/textbook/chapter8/section1/paragraph6/
https://resh.edu.ru/subject/lesson/3840/start/163096/

ocatsl (HTD)

14

CexBeHUpPOBAaHU
e IHK. MeTo b1
T€HOMUKH,

TPAHCKPUIITOMHU
KH, TIPOTCOMHKH

15

MeTtonasl

CTPYKTYPHOU
OuoI0run

https://school.infourok.ru/videouroki/34c57e70-dbe7-4248-aa6b-0631e658345d

16

Tunel KIETOK.
IIpoxapuornuec
Kasi KJIeTKa

https://biology.ru/textbook/chapter9/sectionl/paragraph6/

17

Crpoenue
3YKapHUOTUYECKO
W KJIETKH.
[IpakTnueckas
pabota
«3yuenue
CBOMCTB
KJIETOYHOU
MEMOpaHbBD)

0.5

https://biology.ru/textbook/chapter9/sectionl/paragraph2/

18

[ToBepXHOCTHBIN
anmapar KJIeTKU

https://biology.ru/textbook/chapter9/sectionl/paragraph2/

19

OnHomMeMOpaHH
bI€ OPTraHOU/IbI
KIIETKH.
[IpakTueckas
pabota
«M3yueHne

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/



https://school.infourok.ru/videouroki/34c57e70-dbe7-4248-aa6b-0631e658345d
https://biology.ru/textbook/chapter9/section1/paragraph6/
https://biology.ru/textbook/chapter9/section1/paragraph2/
https://biology.ru/textbook/chapter9/section1/paragraph2/
https://resh.edu.ru/subject/lesson/3847/start/8616/

JABUKCHUS
OUTOIIIIa3MBI B
PaCTUTCIIBHBIX
KIJIICTKax»

20

[TomyaBTOHOMHBI
€ OpraHoUIbI
KJIETKHU:
MUTOXOH/JIPUH,
MJIACTUABL.
JlaGopaTopHas
pabota
«HccnenoBanue
MJIa3MOJIU3a U
JIeTUIa3MoJIn3a B
PacCTUTEIBHBIX
KJIETKaxX»

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/

21

HememOpannsie
OpraHOU/IBI
KJIETKU

https://resh.edu.ru/subject/lesson/5383/start/153371/

22

Crtpoenue u
byHKINY siIpa

https://resh.edu.ru/subject/lesson/3847/start/8616/
https://biology.ru/textbook/chapter9/sectionl/paragraph3/

23

CpaBHutenpHas
XapaKTepUCTHKA
KJICTOK
9YKapHOT.
JlabopaTopHas
pabota
«3yuenue
CTPOEHHUS KIETOK

0.5

https://resh.edu.ru/subject/lesson/3847/start/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://biology.ru/textbook/chapter9/section1/paragraph3/
https://resh.edu.ru/subject/lesson/3847/start/

Pa3IMYHBIX
OpPraHU3MOBY

24

AccuMuIAIna u
JTUCCUMMIISALINS
— JIBE€ CTOPOHBI
MeTaboar3Ma.
Tunst oOMeHa
BEILIECTB.
JlaGopaTopHas
pabota
«3yuenne
KaTaJIUTUYECKOMN
aAKTUBHOCTH
dbepMeHTOB (Ha
npuMepe
aMUJIa3bl WIH
KaTaJias3bl)»

https://resh.edu.ru/subject/lesson/3917/start/

25

depMeHTaTUBHBI
1 xapakTtep
peaxkuuii
KIJIETOYHOTO
MeTabonu3Ma.
JlaGoparopnast
pabota
«3yuenue
(dbepMeHTaTUBHOT
0 pacIerIeHUs
nepoKcuIa
BOJIOpPOJA B

0.5



https://resh.edu.ru/subject/lesson/3917/start/

PaCTUTCIIBHBIX U
KHNBOTHBIX
KIJIICTKax»

26

benku-
aKTHBATOPBI U
Oenku-
MHTUOUTOPBI

27

ABTOTpO(DHBIH
TUT OOMeHa
BCILIECTB

https://resh.edu.ru/subject/lesson/3917/start/

28

dotocunres

https://resh.edu.ru/subject/lesson/3917/start/

https://biology.ru/textbook/chapterl10/section2/paragraph2/

29

XeMOCHHTE3.
Jlaboparopnas
pabota
«CpaBHeHue
MIPOIIECCOB
¢dboTocuHTE3a U
XEMOCHHTE3a»

0.5

https://school.infourok.ru/videouroki/f34464e6-dd22-4cc4-9f87-753285452a82

30

AnaspoOHbIe
OpTaHU3MBI.
Bunasr
OpOXKEeHUSI.
JlaGoparopnast
pabota
«CpaBHeHHE
MIPOIIECCOB
OpoXeHUs 1
JIBIXaHUS

https://biology.ru/textbook/chapter10/section2/paragraph5/



https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/
https://biology.ru/textbook/chapter10/section2/paragraph2/
https://school.infourok.ru/videouroki/f34464e6-dd22-4cc4-9f87-753285452a82
https://biology.ru/textbook/chapter10/section2/paragraph5/

31

AnpobHbIe
OpTaHU3MBI.
OTansl
HEPreTUIECKOT
0 oOMeHa

https://bioloqgy.ru/textbook/chapter10/section2/paragraph5/

32

DHeprus
MeMOpaHHOTO
rpagueHTa
MIPOTOHOB.
Cunre3 ATO:
pabota
MMPOTOHHOM
AT®-cuHTa3b1

https://biology.ru/textbook/chapter10/section2/paragraph5/

33

Peaknun
MAaTPUYHOTO
CUHTE3a

https://resh.edu.ru/subject/lesson/5352/start/

34

Tpanckpunuus
— MaTpUYHBIA
cunre3 PHK

https://biology.ru/textbook/chapter8/section2/paragraph2/

35

Tpancisus u eé
JTarbl

https://biology.ru/textbook/chapter8/section2/paragraph2/

36

Konuposanue
aAMHHOKUCJIOT.
Ponw pubocom B
OuocuHTEe3e
Ocika

https://biology.ru/textbook/chapter8/section2/paragraph3/

37

Opranuzanus
reHoma y
MIPOKAPHOT U

https://biology.ru/textbook/chapter8/section2/paragraphl/



https://biology.ru/textbook/chapter10/section2/paragraph5/
https://biology.ru/textbook/chapter10/section2/paragraph5/
https://resh.edu.ru/subject/lesson/5352/start/
https://biology.ru/textbook/chapter8/section2/paragraph2/
https://biology.ru/textbook/chapter8/section2/paragraph2/
https://biology.ru/textbook/chapter8/section2/paragraph3/
https://biology.ru/textbook/chapter8/section2/paragraph1/

IYKapHOT

38

MounekyisipHbie
MEXaHU3MBI
9KCIPECCUH
T€HOB Y
9YKapHOT

https://biology.ru/textbook/chapter8/section2/paragraphl/

39

40

Bupycer —
BHEKJIETOUHBIE
(hOPMBI KU3HH H
oOJHUraTHsle
TapasuThI.
IIpakTruueckas
pabota
«Co3nmaHue
MOJIENTU BUpPYyCa»

BupycHsie
3a00yeBaHUS
YeloBeKa,
KHUBOTHBIX,
pacteHui

0.5

https://resh.edu.ru/subject/lesson/3939/start/

https://resh.edu.ru/subject/lesson/3939/start/

41

Hanorexuomorun
U B OMOJIOTUU U
MEIUIHE

42

JKusHeHHEIN
UK KJIIETKU

https://biology.ru/textbook/chapter9/sectionl/paragraph7/

43

MarpuuHsii
cuaTe3 JIHK

https://biology.ru/textbook/chapter9/sectionl/paragraph?/

44

XPpOMOCOMBI.
Jlaboparopnas

0.5

https://biology.ru/textbook/chapter8/section2/paragraphl/



https://biology.ru/textbook/chapter8/section2/paragraph1/
https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
https://biology.ru/textbook/chapter9/section1/paragraph7/
https://biology.ru/textbook/chapter9/section1/paragraph7/
https://biology.ru/textbook/chapter8/section2/paragraph1/

pabota
«3yueHne
XpOMOCOM Ha
TOTOBBIX
MHUKpoOTIpernapara
X»

45

Jlenenue kneTku
— MHTO3

https://biology.ru/textbook/chapter9/sectionl/paragraph?/

46

Tumbl KJIETOK.
Kapuokunes u
IUTOKHHE3.
JlabopaTopHas
pabota
«HaoOmronenue
MHUTO3a B
KJIETKaX
KOHYHKA
KOpeIlKa JyKa
(Ha TOTOBBIX
MUKpOIIpernapara
X)»

0.5

https://resh.edu.ru/subject/lesson/3927/start/

47

Perynsauus
’KU3HEHHOTO
IUKJIa KIETOK

https://resh.edu.ru/subject/lesson/3927/start/

48

Opranusm Kak
€IMHOE 1IeJI0e

49

Tkanu pacTeHHUN.
JlaGopaTopHas
pabota

0.5

https://biology.ru/textbook/chapter9/section2/paragraphl/
https://biology.ru/textbook/chapter9/section2/paragraph2/



https://biology.ru/textbook/chapter9/section1/paragraph7/
https://resh.edu.ru/subject/lesson/3927/start/
https://resh.edu.ru/subject/lesson/3927/start/
https://biology.ru/textbook/chapter9/section2/paragraph1/
https://biology.ru/textbook/chapter9/section2/paragraph2/

«3yuenue
TKaHEen
pacTeHum»

Tkanu
S>KUBOTHEBIX U

dCJI0BCKa. https://biology.ru/textbook/chapter9/section3/paragraphl/
50 JlaGoparopnas 05 https://biology.ru/textbook/chapter9/section3/paragraph2/https://biology.ru/textbook
pabota [chapter9/section3/paragraph3/
«/3yuenue https://biology.ru/textbook/chapter9/section3/paragraph4/
TKaHeH
JKUBOTHBIX»
Oprassl.
Cucremsbl
OpraHoB.
JlaboparopHnas
51 pabota 0.5 https://biology.ru/textbook/chapter4/section4/paragraphl/
«M3yuenue
OpraHoB
LIBETKOBOT'O
pacTeHus»
52 Onopa Texa https://biology.ru/textbook/chapter10/sectionl/paragraphl/
OpraHU3MOB
TBmKeHue https://bioloqv.ru/textbook/chapterlO/sect?onl/paraqraph3/
53 https://biology.ru/textbook/chapter10/section1/paragraph4/
OPTaHH3MOB https://biology.ru/textbook/chapter10/sectionl/paragraph5/
IIutanue . .
54 https://biology.ru/textbook/chapterl0/section2/paragraphl/
OpraHU3MOB
55 Hnrarme https://biology.ru/textbook/chapter7/section2/paragraph6/

IIO3BOHOYHBIX



https://biology.ru/textbook/chapter9/section3/paragraph1/
https://biology.ru/textbook/chapter9/section3/paragraph2/https:/biology.ru/textbook/chapter9/section3/paragraph3/
https://biology.ru/textbook/chapter9/section3/paragraph2/https:/biology.ru/textbook/chapter9/section3/paragraph3/
https://biology.ru/textbook/chapter9/section3/paragraph4/
https://biology.ru/textbook/chapter4/section4/paragraph1/
https://biology.ru/textbook/chapter10/section1/paragraph1/
https://biology.ru/textbook/chapter10/section1/paragraph3/
https://biology.ru/textbook/chapter10/section1/paragraph4/
https://biology.ru/textbook/chapter10/section1/paragraph5/
https://biology.ru/textbook/chapter10/section2/paragraph1/
https://biology.ru/textbook/chapter7/section2/paragraph6/

KUBOTHBIX.
[InmeBapurtensH
as cucreMa
YEJI0BEKa

56

Jp1xanme
OpraHnu3MOB

https://bioloqgy.ru/textbook/chapter10/section2/paragraph6/

57

Jpixanue
MMO3BOHOYHBIX
KUBOTHBIX U
YeJI0BeKa

https://biology.ru/textbook/chapterl10/section2/paragraph6/

58

Tpancnopr
BEILECTB Y
OpPraHU3MOB

https://bioloqgy.ru/textbook/chapter10/section2/paragraph?7/

59

KpoBenocHas
cUcTemMa
MMO3BOHOYHBIX
KUBOTHBIX U
YelioBeKa

https://biology.ru/textbook/chapter10/section2/paragraph9/

60

Boinenenue y
OpraHu3MOB

https://bioloqgy.ru/textbook/chapter10/section3/paragraph5/

61

3amura y
OpraHU3MOB

https://biology.ru/textbook/chapter10/section2/paragraph10/

62

NmvmmyHHas
cucTema
YyeJoBeKa

https://biology.ru/textbook/chapter10/section2/paragraph10/

63

Paznpaxxumocts
U PETYIISLUS y
OpraHU3MOB

https://biology.ru/textbook/chapterl10/section3/paragraphl/



https://biology.ru/textbook/chapter10/section2/paragraph6/
https://biology.ru/textbook/chapter10/section2/paragraph6/
https://biology.ru/textbook/chapter10/section2/paragraph7/
https://biology.ru/textbook/chapter10/section2/paragraph9/
https://biology.ru/textbook/chapter10/section3/paragraph5/
https://biology.ru/textbook/chapter10/section2/paragraph10/
https://biology.ru/textbook/chapter10/section2/paragraph10/
https://biology.ru/textbook/chapter10/section3/paragraph1/

64

I'ymopanbHas
peryysiuus u
SHJOKpUHHAs
cUCTEMA
AKHUBOTHBIX U
qeJioBeKa

https://biology.ru/textbook/chapter10/section3/paragraph2/

65

®opMBbI
Pa3MHOKEHHUS
OpraHU3MOB

https://biology.ru/textbook/chapter10/section4/paragraphl/

66

TlomoBoe
pPa3MHOKEHHE

https://bioloqgy.ru/textbook/chapter10/section4/paragraph2/

67

Meiio3s

https://bioloqgy.ru/textbook/chapter10/section4/paragraph2/

68

l'ameTorenes.
O6pa3zoBanue u
pa3BuTHE
MTOJIOBBIX
KIIETOK.
JlaGoparopnast
pabota
«3yuenue
CTpOCHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpoIpenapara
X»

0.5

https://resh.edu.ru/subject/lesson/3927/start/

69

NupuBuayansHO
€ pa3BUTHE
OpraHu3MOB —
OHTOTCHE3

https://resh.edu.ru/subject/lesson/5630/start/132920/



https://biology.ru/textbook/chapter10/section3/paragraph2/
https://biology.ru/textbook/chapter10/section4/paragraph1/
https://biology.ru/textbook/chapter10/section4/paragraph2/
https://biology.ru/textbook/chapter10/section4/paragraph2/
https://resh.edu.ru/subject/lesson/3927/start/
https://resh.edu.ru/subject/lesson/5630/start/132920/

70

3axianka
OpraHoB 1
TKaHeH u3
3apOBIILEBBIX
JINCTKOB

https://resh.edu.ru/subject/lesson/5630/start/132920/

71

72

Poct u passutne
KHUBOTHBIX.
JlaGopaTopHas
pabota
«BpsiBIEHNE
MIPU3HAKOB
CXOZCTBa
3apoJbIIIEH
MO3BOHOYHBIX
AKHUBOTHBIX)»

Pazmuoxenue u
pasBuTHE
pacTeHuM.
JlaGoparopnast
pabota
«CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIIINX
pacTeHui»

0.5

0.5

https://bioloqgy.ru/textbook/chapter10/section4/paragraph5/

https://bioloqy.ru/textbook/chapter10/section4/paragraph3/

73

Hcropus
CTaHOBJIEHUS U
pa3BUTHS
TeHETUKHU KaK

https://school.infourok.ru/videouroki/fd378c0f-18cf-4bc2-9fac-d82075c5f0ae



https://resh.edu.ru/subject/lesson/5630/start/132920/
https://biology.ru/textbook/chapter10/section4/paragraph5/
https://biology.ru/textbook/chapter10/section4/paragraph3/
https://school.infourok.ru/videouroki/fd378c0f-18cf-4bc2-9fac-d82075c5f0ae

HayKH

74

OcHoBHbIE
TIOHSATHUS U
CHUMBOJIBI
TCHETHUKHU.
Jlaboparopnas
pabora
«Jlpo3oduna kak
O00BEKT
TCHETUIECKHUX
HCCIIETOBAHUM

0.5

https://school.infourok.ru/videouroki/fd378c0f-18cf-4bc2-9fac-d82075c5f0ae

75

3aKOHOMEPHOCTH
Haclle/I0BaHUs
MIPU3HAKOB.
Monorubpumaaoe
CKpEIBaHHE.
[IpakTnueckas
pabora
"U3yuenue
pe3yiIbTaToB
MOHOTHUOPHUIHOT
O CKpeIUBaHHSA
y npo3oduier"

0.5

https://resh.edu.ru/subject/lesson/5386/start/

76

[luronoruyeckne
OCHOBBI
MOHOTHOPUIHOT
O CKpeIUBaHHA

https://school.infourok.ru/videouroki/d745e11f-ec18-45f4-a3f6-60540f468ebc

77

AHaIU3UPYIOIIE
€ CKpellliBaHue.

https://school.infourok.ru/videouroki/d745e11f-ec18-45f4-a3f6-60540f468ebc



https://school.infourok.ru/videouroki/fd378c0f-18cf-4bc2-9fac-d82075c5f0ae
https://resh.edu.ru/subject/lesson/5386/start/
https://school.infourok.ru/videouroki/d745e11f-ec18-45f4-a3f6-60540f468ebc
https://school.infourok.ru/videouroki/d745e11f-ec18-45f4-a3f6-60540f468ebc

HemnomnHoe
I[OMHHHpOBaHI/Ie

78

Jurubpunxoe
CKpeL1BaHUE.
[IpakTnueckas
pabota
«M3yuenue
pe3yiIbTaToB
JTUTUOPUAHOTO
CKPELUBAHUSA Y
JPO30(UITBD»

0.5

https://school.infourok.ru/videouroki/c6e128ab-2b51-40e4-bacs-27db7aa48047

79

80

I[uTonoruyeckue
OCHOBBI
TUTUOPHUTHOTO
CKpEIBAHHUS

CueruieHHOE
HaCJIEeIOBAHUE
MIPU3HAKOB

https://school.infourok.ru/videouroki/c6e128ab-2b51-40e4-bacs-27db7aa48047

https://resh.edu.ru/subject/lesson/4755/start/

81

XpoMocoMHast
Teopust
HaCJIEICTBEHHOC
™

https://resh.edu.ru/subject/lesson/4755/start/
https://school.infourok.ru/videouroki/3fc3eb1d-84a0-4f5c-b075-117d6683ac32

82

T'eHeTnka noina

https://school.infourok.ru/videouroki/0f7e9e83-2abe-4513-a40d-ad16339cae8d

83

T'eroTun kak
eJI0CTHAs
cucTeMa

https://biology.ru/textbook/chapterl1/section2/paragraph2/

84

T'eneTnueckuii
KOHTPOJIb
pa3BUTHUS



https://school.infourok.ru/videouroki/c6e128ab-2b51-40e4-bac5-27db7aa48047
https://school.infourok.ru/videouroki/c6e128ab-2b51-40e4-bac5-27db7aa48047
https://resh.edu.ru/subject/lesson/4755/start/
https://resh.edu.ru/subject/lesson/4755/start/
https://school.infourok.ru/videouroki/3fc3eb1d-84a0-4f5c-b075-117d6683ac32
https://school.infourok.ru/videouroki/0f7e9e83-2abe-4513-a40d-ad16339cae8d
https://biology.ru/textbook/chapter11/section2/paragraph2/

pacTeHui,
JKUBOTHBIX U
YyesoBeKa

85

N3MeHUYnBOCTH
MPU3HAKOB.
Bunnr
N3MEHUYMBOCTH

https://school.infourok.ru/videouroki/38aef27b-4912-40f1-b5e8-2a8055a8e209

86

Monudukarnuon
Has
U3MEHYNBOCTD

https://school.infourok.ru/videouroki/38aef27b-4912-40f1-b5e8-2a8055a8e209

87

BapuanmonHusli
psnu
BapHaIOHHAas
KpHUBasl.
JlaboparopHnas
pabora
«HccnenoBanue
3aKOHOMEPHOCTE
i
MOAU(UKAITMOHH
oi
W3MEHYUBOCTH.
[Toctpoenue
BapHUAI[IOHHOTO
psana u
BapHalMOHHOM
KpHUBOW»

0.5

https://resh.edu.ru/subject/lesson/5387/

88

I'enoTnnuueckas
N3MCHYHNBOCTD.

https://biology.ru/textbook/chapterl1/section2/paragraph3/



https://school.infourok.ru/videouroki/38aef27b-4912-40f1-b5e8-2a8055a8e209
https://school.infourok.ru/videouroki/38aef27b-4912-40f1-b5e8-2a8055a8e209
https://resh.edu.ru/subject/lesson/5387/
https://biology.ru/textbook/chapter11/section2/paragraph3/

KoMmOuHnaTnBHas
U3MEHUYUBOCTH

89

MyraunonHas
U3MEHYUBOCTD.
[IpakTnueckas
pabota
«Myrauuu y
npo3odusl (Ha
TOTOBBIX
MHKpoIIpenapara
X)»

0.5

https://biology.ru/textbook/chapterl1/section2/paragraph3/

90

3aKOHOMEPHOCTH
MYTallMOHHOTO
mporecca.
OnureHeTHKa u
SMHUT€HOMHKA

https://bioloqgy.ru/textbook/chapterl1/section2/paragraph3/

https://school.infourok.ru/videouroki/b680c201-f143-41c2-8e70-96dfaf5d84ed

91

I'eneTnka
YyeJIoBEKa.
[IpakTnueckas
pabota
«CocraBiieHue u
aHaJn3
POZOCIOBHOM»

0.5

https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396

https://resh.edu.ru/subject/lesson/3653/main/

92

MeTtonanl
MEIUITNHCKOU
T€HETUKHU

https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396

93

3HaueHHne
MEIUIIMHCKOU
T€HETUKHU B

https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396



https://biology.ru/textbook/chapter11/section2/paragraph3/
https://biology.ru/textbook/chapter11/section2/paragraph3/
https://school.infourok.ru/videouroki/b680c201-f143-41c2-8e70-96dfaf5d84ed
https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396
https://resh.edu.ru/subject/lesson/3653/main/
https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396
https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396

MpeAOTBPAIICHA
U 1 JICHCHUU
FeHETHYECKHUX
3a00€BaHui
YeJI0BeKa

94

OcHoBHbIE
TIOHATHUS
CeJIeKLIUH.
JlaGopaTopHas
pabota
«3yuenne
COpTOB
KYJIBTYPHBIX
pacTeHui u
OpOJ
JOMAIITHUX
KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/lesson/3861/start/

95

Metonasl
CEJIEKITMOHHOU
paboTHI.
JlaboparopHnas
pabora
«3yuenue
METOJI0B
CEJIEKIIUHN
pacTeHui»

0.5

https://resh.edu.ru/subject/lesson/3861/start/

96

Hoctuxenus
CEJICKIIUU
pacTeHui u

https://resh.edu.ru/subject/lesson/3861/conspect/295750/



https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/conspect/295750/

KUBOTHBIX.
[IpakTnueckas
pabota
«IIpuBuBKa
pacTeHui»

97

Coxpanenue,
W3YYCHUE U
WCIIOJIb30BaHUE
TeHETUYECKUX

pecypcoB

https://resh.edu.ru/subject/lesson/3861/conspect/295750/

98

buorexnosmorus
KaK HayKa u
oTpaciib
MIPOU3BOJICTBA.
[TpakTueckas
pabota
«M3yuenue
00BEKTOB
OMOTEXHOIOTHID)

0.5

https://resh.edu.ru/subject/lesson/3861/conspect/295750/

99

OCHOBHEBIE
HarpaBJICHUs
CUHTETHUYECKOM
OHOJIOrun

10

XpoMocoMHas U
T'€HHaA
HIDKEHEPUS

10

Mennimackue
OMOTEXHOJIOTUU

10

[ToBTOpEHUE,



https://resh.edu.ru/subject/lesson/3861/conspect/295750/
https://resh.edu.ru/subject/lesson/3861/conspect/295750/

000011eHHE,
CUCTCeMaTu3alAa

3HAHUN

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

135




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
1 OpomtononHas teopus Y. Jlapsuna 1
5 JIBroKyIpe CHIIbI HBOTIOLIMHU BUIOB 110 Y. 1
Hapsuny
3 Bboprba 3a cymecTBoBaHNEe, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1
3BOJIIOLIUN
5 OTanbl HBOJIFOIIMOHHOTO MpoLecca: 1
MUKPOIBOTIONNS U MaKPOIBOTIOIIUS
6 [Honynsuust — 351eMeHTapHas €IMHULIA 1
3BOJIIOLUN
3aKOH reHeTHYeCKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabota «BrIsiBIeHHE U3MEHYMBOCTH Y '
ocobell 0ZTHOrO BUIa»
8 DneMeHTapHbIe (aKTOPHI ABOTFOIIUN 1
9 DddexT ocHoBarens. Dpdekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3onsumu momyssumii: 1
reorpaduueckas, OMoIorudecKas
11 EcTtecTBeHHBIN 0TOOp — HampaBIsOLIUI 1
(hakTop IBOTIOIIHH




12

[TonoBoit oTOOp

13

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK
PE3yIbTaT MUKPOIBOIIOIIHH.
JlaboparopHas pabota «3yuenue
apoMop$h030B U UANOATANITAIINNA Y
PaCTCHHIA U YKHBOTHBIX)

0.5

14

[Ipumeps! MpUCTIOCOOICHUH Y OPraHU3MOB:

Mopdonorudeckue, HU3NOIOTHUECKHE,
OMOXMMUYECKHUE, IOBEICHYCCKHE.
JlabopaTtopHas padota «lIpucmocobenus
OpraHru3MoOB U UX OTHOCHUTCJIIbHAA
11e1ecoo0pa3HOCTh»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEeHHE BUOB
0 MOP(OJIOTUUECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BHza

17

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIOLIH

18

CBs3b MHKPOI3BOJIIOOWH U SITUACMUOJIOT N

19

MakposBomtonus. [laneonronoruueckue
METObl U3YUYEHUs IBOTIOLIUN

20

buoreorpaduueckue MeTo b U3yUEHUS
3BOJIIOLIMU

21

OMOPHOTIOTHYECKUE U CPABHUTEIILHO-
MOp(OJIOTHYECKHE METO bl U3YUEHHS
IBOJIIOLIUU

22

MonekynsipHO-T€eHETUYECKHUE,
OMOXMMHYECKHE U MAaTEMATHUECKHE




MCTOABI U3YUYCHUSA 3BOJIFOIIUN

23 OO1m11e 3aKOHOMEPHOCTH HBOJIOLIIH

24 AnantuBHas panuanus. HepaBHOMEpHOCTb
TEMIIOB DBOJIOIHH

o5 HaydHbie runoTe3sl POUCX 0K ICHUS
YKU3HH Ha 3emMIie

26 JloHayuHBIE MIPEICTABICHUS O 3aPOKICHUH
KU3HU

97 OCHOBHBIE 3Tallbl HEOPTraHUYECKOU
HBOJTIOIUH

28 ['unoTe3bl 3apoXkKAECHUS KUZHU
Hcropus 3eMin 1 METONIbI €€ U3yUCHUSI.

29 JlabopaTtopHas pabota «3ydenue u 05
OIMCAaHNE UCKOTIACMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOB»

30 HauanpHble aTansl opraHnyeckoin
HBOJIIOIIH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl SBOJIIOIHH

39 pactutenbHOro Mupa. [IpakTrueckas 05
pabota «M3yyeHne ocoOeHHOCTEH '
CTPOCHUS PACTCHUH Pa3HBIX OTAEIIOBY»

33 OCHOBHBIE 3TaITbI SBOJIIOIIH KUBOTHOTO
Mupa
DBOIIONUS )KUBOTHBIX. [IpakTrueckas

34 pabora «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHUS TIO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3emiie 10 3paM 1




nepuoaam

hdaCCOBHe]HﬂMHpaHHH-——BKOHOFHHGCKHC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEeHHBIN HKOJIOTMYECKUNA KPU3UC, €TO
0COOEHHOCTH

38 CoBpeMeHHast CUCTEMa OPraHUYECKOTO
MIPOILIOTO

39 OCHOBHbIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpONOJIOrusi — HayKa O 4YeJIOBEKe

41 PasButue npeacraBiaeHui o
MIPOUCXOXKJACHUU YeJIOBEKa
Mecto denoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabota «M3ydyenue ocoOeHHOCTEH 0.5
CTPOCHHUS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHe3a

4 CooTHoleHre OHOTOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIC CTaIMM AaHTPOTIOTEHE3a

46 [NaneoreneTrka u najaeoreHOMUKA

47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA
UYenoseueckue pacsl. [IpakTuueckas

48 pabota «/3y4eHne FKOJIOTHIECKUX 0.5
ajanTanui 4eJIOBEKa

49 MeXIUCIUTUTHHAPHBIC METO b

AHTPOIIOJIOTUHN




50 3apokIeHNE ¥ Pa3BUTHE YKOJIOTHN 1
Metonst skonorun. JlaboparopHas pabora

51 «M3ydyeHne MeTOJ0B IKOJIOTHYECKUX 1 0.5
UCCIIeTIOBaHUI»

59 3HayeHue DKOJIOTMUYECKUX 3HAHUN I 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuoruueckue Gaktopsl. CBEeT Kak

54 sKoJorudeckuit pakrop. JlabopaTtopHas 1 05
pabora «BblsiBieHHE pUCcOocoOIeHUI '
OpPTaHW3MOB K BIIUSTHUIO CBETa»
Abuoruueckue gaktopsl. Temmneparypa
KaK 9KOJOTUYECKHUI PaKTop.

55 JlaGopaTopHas pabota «BrisiBneHue 1 0.5
MIPUCTIOCOOTICHUI OPraHU3MOB K BITHSTHUIO
TEMIEPATYPHD)
Abuoruueckue GakTopsl. BraxkHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTtopHas 1 05
pabota « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHHid U3 pa3HBIX MECT OOUTAHUS»

57 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 XKuzHeHnHble popmMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HaueHne OMOTHYECKUX B3aUMOIEUCTBUI

61 JUTsl CYIIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




MOomyJIauun

OcHOBHBIC TTOKa3aTEIIN NOIMyJIAI N

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE MOKa3aTeNN MOMYJIALNHN:

64 POXKIAEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIUN

65 DKoJoru4eckasi CTpyKTypa MOMYJISIIHH

66 JluHaMuKa TIOMYJISAINN U €€ PeTYIISIHS

67 KpuBbie pocTa 4rCIEHHOCTH TIOMYJISIIHH.
KpuBble BbIKMBaHUS
DKoJjoruyeckas HUIa BUAA.

68 JlaboparopHas padota «IIpucrocoOeHus 0.5
CEMSTH PaCTEHUH K PaCCEIICHHUIO»

69 Bup xak cucrema nomynsuuit

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
YKUBOTHBIX

71 Coo00111€cTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi CHCTEMA

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B
9KOCUCTEME

74 OcHOBHBIE MOKA3aTENN YKOCUCTEMBI

75 DKOJIOTMYECKUE TUPaMU/Ib

76 N3menenuns cooOImecTB — CYKIIECCHH

77 [TpupoTHBIE SKOCUCTEMBI. DKOCUCTEMBI
03ep U PeK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI




TYHJAp, JIECOB, CTEIEH, ITyCThIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTnueckas padota 05
«HM3ydenue u onucaHue ypoo3KOCUCTEMbBD) '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHU3Mbl BO31€HCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYJISIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapHas 06o104uka
3emiun

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uochepsl

86 Kpyrosoports! BemecTs u
OMOTEOXUMHUYECKUE IUKITBI

87 3oHanbHOCTH OHnochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh OHOChEpHI

89 DKOJIOTUYECKHE KPU3UCHI U UX IPUIHHEI

90 BosneiicTBue uenoBeka Ha Ouochepy

01 AHTpoOIIOreHHOe BO3/IeHCTBHE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana npupozIs!

93 OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3sBUTHA YCJIOBEUYCCTBA U ITPUPOIBI

PanmonanpHo€ pupoa0II0Ib30BAHNUE U

94 COXpaHEeHHe OMOJIOTUYECKOTO 1
pasHooOpa3us 3emin

95 O06006menue mo Teme «KMUKPOIBOIIOIUS 1 1
e€ pe3ysbTaTh»

96 Q§06meHHe 1o Teme «MaKpOdIBOIIOLHS U 1
e€ pe3yabTaThD»

97 0O6006menue o teme «IIpoucxoxnenue u 1
pa3BUTHE )XU3HU Ha 3emiie»

98 O6o06menue no Teme «IIpoucxoxaenue 1
YeJioBeKa — aHTPOTIOTCHE3»

99 O0600meHue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIIEHUSAX OPraHU3MOB)

100 O606mienue o TeMe «Opranu3Msl U cpeia 1
oOHUTaHHS

101 O6o6meH1fe 10 TeMe «DKOJIOrUs BUAOB U 1
TOTTYJISI LI

102 O606mmenue mo reme «buochepa — 1
riio0abHast IKOCUCTEMAaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus. buonornyeckue cucteMsl u mpoiieccel, 10 kiacc/ Tepemos A.B.,
ITerpoconra P.A., O611ecTBO ¢ orpaHU4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»

A.A. Kamenckuii, E.K. Kacnepckasi, B.A. Cuornazo buonorus. 10 kimacc

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU
HUHTEPHET

LHOP Mndoypok, buonorus o61ako 3HaHui






