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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yuebHOMY mpeamery "buonorus" (manee - 6mosorus) Ha
ypOBHE Cp eTHEer0 0011ero oo0pa3oBanus pa3paborana Ha ocHOBe DeaepanbHOTO
3akoHa 0T29.12.2012 Ne 273 -D3 «O06 obpa3oBannu B Poccuiickoit demep arumy,
dI'OC COO, Konnenmuu mpenomaBaHus ydeOHOro mpenmera «buomorusy u
OCHOBHBIX TTOJIOKEHUH (hemepaabHOM pabodeit mp orpaMmMbl BOCITUTAHHS.

YuaeOnbit penmer «buonorus» yray6iaéaHoro ypoBHsa u3yuenus (10-11
KJIacChl) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB Ip €IMETHOM 00acTi « EcTecTBEeHHO -
HayuyHble npeaMeTsl». CorimacHo monoxeHusiM OI'OC COO mupodunbHbIe
y4eOHbIe Mp eAMEThI, H3y4aeMbIe Ha YTITYOJIEHHOM ypOBHE, SBISIOTCS CIOCOOOM
nuddepennuany oOydeHUsT Ha ypOBHE CpemHero oOiiero oOpa3oBaHUS U
NpHU3BaHbl 00ECIIEYUTH IMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIWM, CpEIHUM
00IIIMM, Cp €THAM TP O (PeCCHOHAILHBIM M BBICIITUM 00p a30BaHHEM. B TO ke Bpems
KaKIBIH W3 OTHX Y4YEOHBIX TMPEIMETOB JOJDKEH OBITh OpPUCHTUPOBAH Ha
P UOPUTETHOE pelieHrne 00pa30BaTeIbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOIINX
3a7la4u, CBA3aHHBIX C TpodopueHTaIei 00yJarImuxXcs U CTUMYJIUP OBaHHUEM
WHTEpeca K KOHKPETHOW 00J1aCTH HAyYHOTO 3HAHUS, CBA3aHHOTO ¢ OHWOJIOTHEH,
MEJIUIIUHOM, SKOJIOTHUEN, IICUXOJIOTHUEH, CIIOP TOM WM BOEHHBIM JIEJIOM.

Ha ©6aze mentpa «Touka pocra» oOecrieunBaercss peaau3alus
o0pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOW M  TEXHOJIOTHYECKOU
HAIMpaBJICHHOCTEHW, pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSIMU
3aKOHOJaTelbcTBa B chepe oOpa3zoBaHMs U C Y4E€TOM peKOMEHIAIUN
denepanbHOTO OniepaTopa yuebHoro npeamera «buonorus». O6pa3oBaTenbHas
nporpaMMa IMO3BOJISICT HHTEIPUPOBATh PEATU3yeMbIe MOJIXObI, CTPYKTYPY H
colep)kaHWEe TpHU opraHuzanuu oOydenus Owosormu B 10-11 kimaccax,
BBICTp OCHHOM Ha 6a3¢ 11000T0 U3 TOCTYIHBIX yIEOHO -METOTMUECKUX KOMILIIEKCOB
(YMK). Ucnonbs3oBanue o0opyioBanus « Touka poctay npHu peannu3anuu JaHHON
OII mo3BoseT co3/1aTh yCIOBUS:

® IS PACIIMP EHUS COJICPIKaHMS MKOJIHHOTO OHOJIOTHYECKOT0 00pa30BaHuS,

e JIJIs MOBBIMICHUS ITO3HABATEIILHON aKTUBHOCTH 00YYaFOITUXCS B
€CTECTBEHHO-HAy4YHOM 0011aCTH;

® IS pPa3BHUTHS JUIHOCTH peOEHKA B Ip oriecce 00ydeHUsT OMOJIOTHH, €T0
crocoOHoCTeN, (HOp MUPOBAHKS U YIOBICTBOPEHHSI COIIMATILHO 3HAUMMBIX
HWHTEP €COB M TIOTP €OHOCTEH;

e 71 paboTHI C 01apEHHBIMU IITKOJIBHUKAMU, OPTAHU3AIIMN UX P a3BUTHS B
pa3IMYHBIX 0071acTIX 00pa30BaTEIbHOMN, TBOPUYECKOU JEATEIHHOCTH.

[Iporpamma no yuebHOMYy mpeamery "buosorus" naér mpencraBiieHHUE O
Hend M 3ajayax u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOnéHHOM



ypOBHE, omnpeaesieT o0s13aTeNbHOe (MHBapUAHTHOE) TP EAMETHOE COJIep )KaHHE, €T0
CTpYKTYpHpOBaHHE [0 paszJenaM M TeMmaM, paclpeneieHue Mo Kiaccam,
PEKOMEH/yeT IMOCIe0BaTEeIbHOCTh M3YyUEHHU YUYEOHOTO MaTepHalia ¢ y4yEToM
MEXIIP €IMETHBIX W BHYTPHUIIPEMETHBIX CBS3€H, JIOTMKKM y4eOHOro mpolecca,
BO3pAaCTHBIX OCOOCHHOCTEH oOydJarmuxcsi. B mnporpamme mo Ownoiaoruu
pealn30BaH MPUHIMII MPEEeMCTBEHHOCTH C U3y4Y€HHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO o00miero oOpa3oBaHus, Onarogaps 4dYeMmMy IpOCMaTpHUBACTCS
HANpaBJIICHHOCTh Ha IMOCIEAyIollee pa3BUTHE OMOJIOTHYECKUX 3HAHMHU,
OpHUEHTUPOBAHHBIX HA (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MUP OBO33p CHHUS,
HKOJIOTUYECKOTO MBILIJIEHUS, MPENCTABICHUA O 3JI0pOBOM 00pas3e JKU3HM, Ha
BOCIIUTaHUE OCPEKHOTO OTHOIICHHS K OKpYJKAIoImed MpHUpOJHOW cpeme. B
nporpaMMe no OHOJOTHM TaKKe MOKa3aHbl BO3MOXHOCTH Y4E€OHOTO IpenMeTa
«buonorus» B peanuszanuu TpedoBanuit PI'OC COO Kk mIaHUPyEMBbIM
JUYHOCTHBIM, METAmNpeIMETHbIM M IMpEIMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
dbopMUPOBaHNM OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEIILHOM JEATEIbHOCTH
00y4aromuxcsi M0 OCBOEHHUIO COJIEpKaHUS OMOJOrMYECKOro O0Opa3oBaHUS Ha
YPOBHE CpEIHEro 00IIero 0Opa3oBaHuUs.

YueOHnsb1ii npenmer «bronorus» Ha ypOBHE CpEIHEro 001Iero 00pa3oBaHus
3aBeplIaer Ouoyornyeckoe oO0pa3oBaHME B IIKOJE W OPHUEHTUPOBAH Ha
pacudpenue u yriayoiieHue 3HaHUM 00y4aromuxcst 0 )KUBOU MPHUP0Jie, OCHOBAX
MOJIEKYJIIPHOM U KJIETOYHOW OMOJIOTUH, SMOPHOJIOTHH U OUOJIOTUN Pa3BUTHUA,
IEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTHUH, SBOTIOLIMOHHOTO YUEHHUS U SKOJOTUH.

N3yuenne yueOHOro mnpeamera «buomorusi» Ha yriyOJIeHHOM YpOBHE
OpPUEHTUPOBAHO HA MOJATOTOBKY OOYyYarOMIMXCS K MOCIEAYIOIIEMY MOJYYEHUIO
OMOJIOTHUYECKOTO 00pa3oBaHMd B By3aX M OpTraHU3alUsX CPEIHEro
np opeccuoHanbHOro 0opazoBanusi. OCHOBY €T0 COJIEpKaHUSI COCTABISET CHCTEMA
OMOJOTHYECKUX 3HAHWM, TMOJYYEHHbIX TPU M3YYCHUH OOYYaIOIIUMUCT
COOTBETCTBYIOUIMX CUCTEMAaTUYECKUX Pa3/€l0B OMOJIOTHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 knaccax 3T 3HaHUS MOJy4yaroT pa3Butue. Tax,
paclmupeHbl U yriayOieHbl OMOJIOTMYECKHE 3HAHUSA O PACTEHUAX, >KMBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJTHUTENbHO BKIIFOUEHBI OMOJIOTMY €CKUE CBEICHUS P MKJIaTHOT'O U TIOMCKOBOTO
XapaxkTepa, KOTOP b€ MOKHO HUCIOJIb30BaTh KaK OP UEHTUP I 1JIsI TOCIIEY FOLLIETO
BbIOOpa mpodeccuu. Bo3MoxHa Takke MHTErpamus OMOJOTMYECKUX 3HAHMUN C
COOTBETCTBYIOIIUMU 3HAHUSMU, TIOJYYECHHBIMU O0YUYaIOMIMMHUCS MPHU U3yUCHUU
busuku, XuMum, reorpaduu 1 MaTEMaTUKU.

Ctpykrypa mporpaMMbsl mo ydeOHOMYy npeamery "buomorus" otpaxkaer
CHUCTEMHO-YPOBHEBbI M SBOJIOINMOHHBIA MOAXOJAbl K H3YUEHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTcsi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs1 AKUBbIX
CHCTEM PAa3HOTO YPOBHS OpraHU3allMH, IBOJIIOLMU OP TAHUYECKOTO MUpa Ha 3eMJle,



COXpaHeHus: OMOJOTMYECKOTO pa3zHooOpasus mmiuaHerel. Tak, B 10 kmacce
M3Y4YalOTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHMOJIOTHH, SMOPHOJIOTUN U
OMOJIOTUN Pa3BUTHS, TCHETUKU U CEJEKIUU, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMONOTHH, aKTYaTU3UPYIOTCS 3HAHHUS OOYydJaromIMXcs Mo OOTaHWKE, 300JI0THH,
aHatoMud, ¢u3noNoruu ueiaoBeka. B 11 kimacce m3ydaroTcsi IBOTIONMOHHOE
y4eHHe, OCHOBBI SKOJIOTHH M YUCHHE 0 Onocdepe.

VYueOnpiii mpeamer «buwonorus» mpu3zBaH  00ecNeYUTh  OCBOCHHE
00ydaronmMucs OMOJIOrMYECKUX TEOp Ui M 3aKOHOB, UJIEH, TIP MHIIMIIOB U TP aBUJI,
JISKAIUX B OCHOBE COBP EMEHHOM €CTECTBEHHO -HayYHOM Kap THHBI MUP &, 3HAHUI O
CTPpOEHUHM, MHOT000pa3uu U OCOOEHHOCTSAX KJIETKH, OpTaHu3Ma, MOIMYJISLUY,
OMOIIEHO3a, PKOCUCTEMBI, O BBIIAIONIUXCS HAYUHBIX JOCTIKEHUSIX, COBP EMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTHH, TIP UKJIATHBIX ACTIEKTaX OMOIOTHYeCKUX 3HaHUM. J{iis
pa3BUTUS W TOJAJACPXKAHUS HMHTEpeca O0ydaromuxcs K OHOJIOTHH Hapsay CO
3HAYUTENbHBIM 00BEMOM TEOP ETHUECKOTO MaTepralia B COJIep KaHUU TP OT'P AMMBI
10 OMOJIOTUH TP EyCMOTP €HO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS U Pa3BUTHUS
TOW WIM WHOW 007acTu OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
y4EHBIX B peIICHUE BAXKHEUITUX OMOTOTHUECKUX U SKOJIOTHIECKHUX MPOOIEM.

[{ens n3ydenus yueoHoTO Mp enmeTa « brosorusi» Ha yriryO6JIEHHOM ypOBHE —
OBJaJicHUE OOYYaIOMUMUCA 3HAHUSMH O CTPYKTYpPHO-(yHKIIMOHAIBHOM
OpTaHM3AallUd JKUBBIX CHCTEM pa3HOTO paHra W NpUOOpeTeHue yMEHUi
WCTOJI30BaTh 3TH 3HAHUS B (JOpMUP OBAHUU MHTEpEca K OIp eneaEHHOM obmactu
npo(ecCHOHANBbHON NEeATEIbHOCTH, CBSI3aHHOM C OMONOTHEN, Wi K BBIOOPY
y4e0HOT0 3aBEICHHUS 1151 P OJI0JKEHUsI OMOJIOTHYECKOTO 00pa30BaHus.

JlocTkeHne 1ienu u3ydeHWs ydeOHoro mnpenmera «buomorus» Ha
yri1y0JIEHHOM ypOBHE 00ECIIEUMBAETCS PEIICHUEM CIENYIOIINX 3a1a4:

OCBOEHHME 00YUYAIOUIUMUCSA CUCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIETILUAX, TUTIOTE3aX, 3aKOHAX, 3AKOHOMEP HOCTAX U
Ip aBUJIaX, COCTABIISIOLIMX COBP EMEHHY O ECTECTBEHHO -HAY YHY 10 KAPTUHY MHUPA; O
CTpOEHUU, MHOT000pa3uu M OCOOEHHOCTSX OMOJOTMYECKUX cUCTeM (KJIETKa,
OpraHU3M, HOMYJISILUS, BUJI, OMOT€O1IeHO3, Onocdepa); O BbIIAIOUIUXCA OTKP BITUSX
Y COBPEMEHHBIX UCCIEA0BAHUIX B OMOJIOTHH;

O3HAKOMJIEHUE OOyYaroluXcsi C METOJAaMM IO3HAHUS >KUBOW IPUPOJbI:
UCCIIEIOBATEIbCKUMU METOJIaMU  OMOJIOTMYECKUX HayK (MOJEKyIspHON U
KJIETOYHOM OMOJOTuH, SMOPHUOJOTrMU U OHMOJOTMU PAa3BUTHUS, TECHETUKU U
CENIEKIIUM, OWOTEXHOJOTMU W CHUHTETUYECKON OMOJIOTHH, NaJICOHTOJIOTHUH,
HKOJOTHM); METOJAMH  CaMOCTOATEIBHOrO TMPOBEACHUS  OMOJIOTUYECKUX
uccleOBaHU B Jnabopatopuu W B mOpupoje (HaOMoJeHue, H3MEpEHHUE,
HKCIEP UMEHT, MOJIETTUP OBAHHUE);

OBJaJiecHue OOy4YarouMMHUCS YMEHUSAMHU: CaMOCTOSITEIbHO HAXOJUTh,
aHaJIM3UPOBATh U MCIOJb30BaTh OMOJIOTUYECKYIO0 MH(POPMAIHIO; MMOJIb30BATHCSA



OMOJTOTUYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIHMBATH CBSI3b MEKIY
pa3BUTHEM OHWOJIOTUM ¥ COIMATIBHO-DKOHOMHYECKHUMU M OSKOJOTHYECKUMHU
npoOjeMaMH YelIOBEUECTBA; OICHUBATH MOCIEACTBUS CBOEU NEATEIBHOCTH TIO
OTHOIIEHUIO K OKPYIKAIIIeH MPUPOJHOU cpene, COOCTBEHHOMY 370POBBIO U
3JI0POBBIO  OKPYXKAIOUIUX JIIOJIeH; OOOCHOBBIBATH W COONIOJATH MEpPbI
1p obMIAKTUKA HHPEKITMOHHBIX 3a00JIeBaHUM, TP aBUIa MMOBEACHUS B PUPOJE U
obOecrieueHns 0€30MaCHOCTH COOCTBEHHOMN KMU3HEACATEILHOCTH B UP €3BBIYaHBIX
CHUTyallusIX TPHUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapakTepHu30BaTh
COBp €MEHHBIC HaAYUYHBIC OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BUTHE Y 00yJaAOIMNXCS MHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TpOIECCe 3HAKOMCTBA C BBIIAIOMIUMUCA OTKPBITUAMH WM COBPEMEHHBIMU
UCCIIEIOBAaHUSIMUA B OWOJIOTHH, peENIaeMbIMU €i0 MpoOJieMamMu, METOA0JIOTHEH
OHOJIOTHYECKOTO UCCIIEIOBAHMUS, P OBEAEHUS AKCIIEP UMEHTATbHBIX
WCCIIEIOBAHUM, P CIICHUS OMOJTOTUIECKUX 3a/1a4, MOJIETTUPOBAHUS OMOJIOTHUIECKUX
00BEKTOB M NP OLIECCOB;

BOCITUTaHUE Y 00YYAIOIIUXCS IICHHOCTHOTO OTHOIIICHHUS K KHBOM MPUPOJIC B
IIEJIOM 1 K OTJIETIbHBIM €€ 00bEKTaM U SIBJIICHUSAM; (POp MUPOBaHUE IKOJIOTUUECKOH,
F€HETUYECKOM TIpaMOTHOCTH, OOIIEed KyJbTYypbl TMOBEACHUS B MPHUPOJIE;
WHTETpaIlii €CTECTBCHHO-HAYYHBIX 3HAHUI;

npuoOpereHne oOydJaromUMHUCS KOMIIETEHTHOCTH B PaIlMOHAJIBLHOM
P UP 0JI0NOJIL30BaHUMU (COOJIIO/IEHHE MpPaBUi MOBEACHUS B MNPUPOJIE, OXPaAHBI
BUJIOB, IKOCUCTEM, Orochep bl), COXpaHEHUH COOCTBEHHOTO 3/10P OBbSI U 3/10P OBbS
OKpy’Karomux Jirogell (coOmrogeHuss Mep npopUIaKTUKH 3a00JIeBaHUM,
obOecrieueHre OE30MACHOCTH KU3HENESITEIbHOCTH B YPE3BbIYAWHBIX CUTYalUIX
OPUPOAHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUI M YMEHHUN B IOBCETHEBHOW KU3HU;

CO3JJaHM€ yCIOBUM IS  OCO3HAHHOTO BbIOOpa  OOyYaroIIUMUCSH
WHIMBUY aJIbHOM 00pa3oBaTeNbHOM TpaeKTOp UM, COCOOCTBYIOLIEH
NOCIIEAYIOEMY TP O(ECCHOHATIBHOMY CaMOOIPENENIEHNUI0, B COOTBETCTBUU C
WHJMBUIYaJIbHBIMU UHTEP €CAMH U TIOTP €OHOCTSIMH P €THOHA.

OO6u1ee Yucio 4acoB, OTBEJECHHBIX HAa U3yY€HUE OMOJIOTUU Ha yIi1yOJIeHHOM
ypOBHE cpeHero 001ero oopasosanus, cocrasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B Heneno).

OT16op OpraHM3aIMOHHBIX POPM, METOJIOB U CPEACTB 00yUEHUSI OUOJIOTUH
OCYILECTBIISIETCSI C YUETOM CreUu(UKHN ero coAeprKaHus M HAIpaBJIEHHOCTH Ha
P OJIOJIKEHNE OMOJOTMYECKOr0 00pa30oBaHMsl B OpTraHU3alUsIX CpEIHEro
p 0PeCCHOHATBLHOTO U BBICIIETO 00pa30BaHUsI.

O06s13aTenbHBIM YCI0BUEM TP U 00y YEHNHU OMOJIOTMH Ha YTy O0JIEHHOM YPOBHE
ABJISIETCSI TP OBEJEHUE JIA0OpaTOPHBIX M MpakTHUeCKux pabot. Taxxke yudacrue
00yuarouwmxcs B BbITIOJIHEHUU TP OEKTHBIX U y4eOHO-HUCCIIeI0BATENBCKUX PaboT,



TEMaTHKa KOTOPBIX OMNPEACNSETCS YYHUTEIEM Ha OCHOBE HMMEIOLIUXCS
MaTep HAJIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPHUPOJAHBIX yCIOBHUH.



COJAEPKXAHUME OBYYEHUA

10 KJJACC

CopeprxkaHue TIPOTPaMMBbI, BBIAEIECHHOE KYPCUBOM, HE BXOJAUT B MIP OBEPKY
rocyjaapcrBeHHOU utoroBoi arrectauuu (I'MA).

Tema 1. BbuoJsiorusi Kak Hayka

CoBp eMeHHas OMOJIOT U — KOMITIEKCHAs HayKa. KpaTkas uctopust p a3BuTHs
Ouosoruu. buonmoruueckue HaykKd U HU3y4yaeMble HMMH  MPOOJIEMBI.
dyHIaMEHTAIbHbIE, MPUKIAJHBIE W TOUCKOBBIE HAYyYHBIC HCCICIOBAHUS B
ouosorum.

3HaueHue 0uoa0ruu B op MUP OBAHUM COBP EMEHHOM €CTECTBEHHO -HAYyYHOMU
kapTtunbl mupa. IIpodeccun, cBsizanHbie ¢ OWoJsiorHel. 3HaueHUEe OUOJIOTUM B
MPAKTUYECKON JIEATEIbHOCTH YEIOBEKAa: MEIUIMHE, CEJILCKOM XO3SICTBE,
[P OMBIIIJIEHHOCTH, OXPaHE P UP OJbI.

JdemoHcTpanuu

[TopTpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH,
VY. I'apsei, I'. Mennens, B. . Bepuanckui, U. 11. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, /Ix. Yorcon, ®. Kpuxk, /1. K. benses.

Tabnumpr u cxembl: «CBs3b OWOJIOTHH ¢ ApYTUMHU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX U3YYeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KMBBIX
CUCTEM: €IIMHCTBO XHUMHMYECKOIO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTD,
CIIOKHOCTh U YHOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3AINA,
CaMOBOCIIP OM3BEAEHUE, Pa3/Ip AXKUMOCThb, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMMd >KUBBIX CHUCTEM: MOJIEKYIAPHBIM, KIETOYHbIM,
TKaHEBBIH, OpTaHU3MECHHBIN, MOMYISIUOHHO -BUI0BOM, 9KOCHUCTEMHBIHN
(bnoreonienoTHyeckuii), OmochepHbId. [Iporecchl, MpoOUCXOAAIINE B >KUBBIX
cucreMax. OCHOBHBIC TIPpHU3HAKH XUBOT0. JKM3HL Kak (opma CyIIeCTBOBAHMS
MaTep ui. Hayku, n3ydaroiye *uBbl€ CUCTEMBI Ha P a3HbIX YPOBHIX OpTraHU3AIUH.

N3yduenne uBbIX cUcTeM. MeToasl Omomorudyeckol Hayku. HaOmronenue,
U3MEp €HHE, SKCIIEP UMEHT, CUCTEMaTu3alus, Mmetaananus. [lonsitue o 3aBUCUMOil U
He3aBUCMMOM TiepeMeHHol. IInanupoBanue »skcriepumenta. [locraHoBka wu
npoBepka runote3. Hynesas runotes3a. [loHaTre BHIOOPKHU U €€ TOCTOBEP HOCTD.
Pazbpoc B Owuonmormdyeckux maHHbIX. OlleHKa JTOCTOBEPHOCTH IOJIYUEHHBIX
pe3yibTaToB. [IpUYMHBI HMCKa)X€HUA PE3YJbTATOB »HKcriepumenTa. lloHsatue
CTATUCTHYECKOTO TECTA.

JdemMoHcTpanuu



Tabnuupl u cxembl: «OCHOBHbIE NPU3HAKH KU3HW», «buonoruueckue
cucreMbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPTaHU3ALUUA KUBOU
npupoae», «CTpOEHHE KUBOTHOW KIETKW», « TKaHM HKUBOTHBIX», «CUCTEMBI
OpTraHOB YEJIOBEYECKOro opranuzmay, «buoreonenos», «buochepar, «Metoabl
W3Yy4EHUS )KUBOU TP UP OJBI».

OOGopynoBanue: JabopatopHoe 00OpyJOBaHWE IS  MPOBEICHUSA
HAOJI0/ICHUH, U3MEP EHU, SKCIIEp UMEHTOB.

IIpakTuyeckas padora «lcnosb30BaHuE pA3JIMYHBIX METOAOB IIpHU
V3YYEHUH )KUBBIX CUCTEM.

Tema 3. buoJiorust KJjieTku

Knerka — cTpykTypHO-(pyHKIMOHalIbHAA e€auHULA >KuBoro. Hcropus
oTKp bITUs KJeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopusi (T. [lIBanH,
M. Ineiinen, P. BupxoB). OcCHOBHbIE MOJIOKEHUSI COBPEMEHHON KIETOYHOMU
TEOP UMU.

Metonbpl  MOJEKYJISpHOM W  KIETOYHOM OHMONOTHM: MHUKPOCKOTUS,
xpomatorpadus, 3nekrpodope3, METOI MEUEHbIX aTOMOB, AU(Qep eHIIMaIbHOE
HeHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue QurcupoeanHvix
K1emoK. DNEKTp OHHAasi MUKp ockonust. Konghokanvrnas mukpockonus. Bumanvnoe
(npudsicu3HeHHoe) uzydenue Kiemox.

JdemoHcTpanuu

[Toptpersl: P. I'yk, A. JIeBenryk, T. [lIBann, M. [llneitnen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: « CBETOBOM MHKP OCKOIDY, « JIEKTPOHHBIA MHUKP OCKOID,
«Mcropus pa3BUTHS METOI0B MHUKDP OCKOTIUY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOTIpENapaThl pacTUTENbHBIX,
YKUBOTHBIX U OaKTEp MaJIbHBIX KIIETOK.

IIpakTuyeckas pabGora «M3ydeHne MeTOA0B KIETOYHOM OHOJIOTHUU
(xpomatorpadusi, anekTpodopes, auddepeHmanpbHoe IEHTPpUyTrup oBaHUE,
[TLIP)».

Tema 4. XumMnueckasi opraHu3anus KJieTKH

XVMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMHUKP O3JIE€MEHTHI.
Bona u €€ ponp Kak pacTBOpUTENsS, pearcHTa, y4acTUE B CTPYKTYpPHUpP OBAHUU
KJIETKH, TETUIOp eryJsiiui. MuHepalbHbIe BEIeCTBA KIETKH, UX OMOJIOTHYECKast
poib. POk KaTHOHOB M AaHUOHOB B KJIETKE.

OpraHuueckue BellecTBa KIETKU. buonormyeckue noJumepbl. benku.
AMHMHOKHUCIIOTHBIHN cocTaB 0enkoB. CTp yKTypbl O€TKOBOM MOJIeKy bl [lep Buunas
CTpyKTypa Oenka, MenTHaHas CBsI3b. BTOpuWuHAs, TpeTUYHas, 4YETBEP TUYHAS
cTpykTypbl. [enatypamus. CsoiictBa OenkoB. Kraccudukamus Oenkos.
buonornueckue ¢pyukumum 6enkoB. [Ipuons.



YrieBoael. MoHOCaxapuapl, AMcaxapuapl, OJIUTOCAXAPUIBI U ITOJIUCAXAPUIBI.
OO0mwmii mnan cTpoeHuss W (PU3UKO-XMMHUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIUN yTiI€BOIOB.

Jlunuast. ['nap odpunsHO-ruApodoOHBIE cBOMCTBA. Kitaccudukanys nunuaos.
Tpurnuuepunsl, (ochonunuasl, BOCKH, CTEpOUIbl. buomorudeckue (QpyHKIUU
aunuaoB. OO01IKe CBONUCTBA OMOJIOTHUECKUX MEMOpPAH — TEKYY€CTb, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, MTOJIYIIP OHULAEMOCTb.

Hyxneunossie kucnotel. [IHK u PHK. CtpoeHne HyKIIEMHOBBIX KHCHOT.
Hyxneotuasl. [Ipunnun kommnementapHoctu. [Ipasuno Yapradgda. Ctpykrypa
JAHK — nBoitnas cnup anb. MecroHaxosxaenue u ouosorndeckue pynkuuu JJHK.
Bunpst PHK. @yuknuu PHK B knetke.

Ctpoenue monekyynbl AT®. Makpospruueckue cBsizu B MoJiekyie ATO.
buonoruueckue pynkiyn AT®. BoccraHOBIIEHHBIE TIEp EHOCUUKH, UX (PYHKIUH B
kierke. [pyeue wyxneosuompugpocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowbl ceHomuKU, MpAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas 61ojorus: OMoXuMUYecKrue U 010 pu3ndeckre uccaea0BaHus
cocraBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoisekyin. Mooemuposanue
CcmMpyKmypol U QYHKYUU OUOMONEKY U UX Komniekcos. Komnvromephuli ousaun u
Op2AHUYECKUUl CUHME3 OUOMOJIEKV U UX HENPUPOOHBIX AHAO0208.

JdemoHcTpanuu

[Toptperst: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Coanrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHrne XUMHYECKMX JJEMEHTOB B  HEXHUBOU
npupojzie», «Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KUBOU MPUP OJIEN.

Tabnuuel u cxemsl: «llepuoamueckass Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJieKybl BOAbI», «BellectBa B cocraBe OpraHu3mMoBy», « CTpoeHue
MOJIeKyIbl Oenka», « CTpyKTypbl O€IKOBOUM MOJIEKyJb», «CTpOEHHE MOJIEKYJ

yriieBoaoB», «CTpoeHHe MOJEKyad JIUMuaoB», «HyKIenHOBBIE KHUCIOTHIY,
«Ctpoenue Mmosiekysibl ATOx.

O6opynoBaHue: XUMUYECKas IOCy1a U 000PyI0BaHUE.

JlaGopaTopHnasi paboTa « OOHapy)eHHE OCITKOB C MOMOIILIO Ka4ECTBEHHBIX
P CaKLIMI.

JlabopaTopHass pabGora «lMccinemoBaHue — HYKIEHHOBBIX  KHCIOT,
BBIJICIICHHBIX U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIMU KJIETKH

Tunel KIeTok: syKapuoTHYecKas M MpokapuoTudeckas. CTpyKTypHO-
(GbyHKIHMOHAIbHBIE 00pa30BaHMS KICTKH.



Ctp oeHue mp okapuoTuyeckou kineTku. Kierounas ctenka 0akrep vii u ap Xeil.
OcoOeHHoCTH CTpOeHUs] TeTepoTpodHO M aBTOTPOGHOM IMpOKaPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Ctpoenue u (yHKUMOHUP OBaHUE JyKap HOTHUYECKOU KJIETKHU.
[Inazmatnueckass memOpana (ruasmanemma). CTpykTypa IJIa3MaTHYECKON
MeMOpaHbl. TpaHCcnoOp T BEHIECTB Uepe3 M1a3MaTHUECKY0 MEMOp aHy: MMacCUBHbBIN
(nuddysus, obneruénnas audp@dysus), akTUBHBINA (MEPBUYHBII U BTOP MUHBIM
akTUBHbIA TpaHcnopT). Ilomymponunaemocts memOpanbl. Paborta HaTpwuii-
KaJINEBOT'0 Hacoca. DHAOIMTO3: MUHOIMTO3, (harouuTo3. Jk30uuTo3. Kiuerounas
creHka. CTpykTypa v pyHKIUHN KIETOYHOW CTEHKH pacTeHUil, rpuOOB.

[uronna3ma. [{luto3omns. [{lutockener. [[Bmxenune nuurormiazMmbl. OpTraHOUIbI
kiaetkd. OpaHoMeMOpaHHbIE OPTaHOMIbl KIETKH: SHAOIUIa3MaTU4ecKas CeTb
(OIIC), annmapat ['onbaxu, TU30COMBI, UX CTpOeHHE U PyHKIMH. B3auMocBsa3b
OJIHOMEMOp aHHBIX OpTaHOUAOB KiIeTKU. CTpOoeHHe IrpaHyJISIpHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enxkog ¢ IIIC. Cunre3 pactBopuMbIX 0enkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [maakuii (arpaHyJisipHbIA) 3HIOIJIA3MATHYECKUN
peruxyiym. Cekp etopHas pyHKuus annapata ['onbxu. Moougukayus d6enkos 6
annapame I'onvooxcu. Copmuposka 6enkos 6 annapame 1 o1voocu. TpancnopT
BEILIECTB B KJI€TKE. BaKyou pacturenbHbIX KieTok. Kiietounsiit cok. Typrop.

[ToslyaBTOHOMHBIE ~ OPTAHOMJBI  KIETKU: MUTOXOHIAPHUH, IUIACTUIBI.
IIpoucxoorcoenue mumoxonoputi u naacmud. Cumobuoecenes (K.C. Mepexckosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHIPHUW W muiacTua. llepBudHbIe,
BTOPUYHBIE M  CIOXHBIE IUIACTUAB  (POTOCHHTE3UPYIOMUX  JYKAPHUOT.
XJI0pOmIacThl, Xp OMOILUIACTHI, JIEMKOIUIIACTHI BBICIIUX PaCTCHUM.

Hemem6panusie opranouibl kinetku CTpoeHue u GyHKIUM HeMeMOp aHHBIX
OpPraHOUIOB KJIETKH. Pubocomsl. Ilpomesicymounvie  hunamenmai.
MukpodunaMeHTel. Axmunogvle Muxpoguiamermol. MBIIIEYHBIE KIETKH.
AKmMuHOBbIe KOMNOHEHMbl HeMblueuHblx KiemoK. Mukpotpy06ouku. Kinertounslii
neHtp. CtpoeHMe W JBIKEHHE S>KTYTHMKOB W pPECHUYEK. MuUkKpoTpyOouKu
nuTomia3mel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpopuiamenmamu u
Mukpompybouxamu. Momopuwvie benxu.

SAapo.Obonouka sigpa, XpOMaTHH, Kap UOTIa3Ma, SIAP BIIITKHA, UX CTP OCHUE U
byukoun. SAnepHbiii 0enkoBbI MaTpuke. [IpocTpaHCTBEHHOE PacHoI0KEHUE
XpoMocoM B uHTepha3zHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpoMaTHHa — THUCTOHBI. JJunamuxa s0epHol 0bonouku 6 mumo3se. AHoephviil
Mpancnopm.

Knerounsie BkatoueHus. Cp aBHUTENbHAS Xap AKTEP UCTHKA KJIETOK DyKap HOT
(pacTUTEeNbHOM, )KUBOTHOM, TP HOHOM).

JdemMoHcTpanuu



[Toptpersr: K.C. MepexkoBckul, JI. Maprymuc.

Tabmuupbr u cxembl: «CTpoeHHE 3yKapUOTHYECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KIIeTKM», «CTpOoeHHe pacTUTENbHOM  KieTkn», «CTpoeHue
MHUTOXOHIPUM», «Aapo», «CtpoeHue np oKkap MOTUYECKON KIIETKNY .

OG6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpOINpenapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIIETOK, MUKp OTIp efapaThl OaKTep MaJbHBIX KIETOK.

JlabopaTropHasi padora «M3yyeHue CTpoOEHUS KIETOK pa3JUYHbIX
OpTaHU3MOB.

IIpakTnueckasi padora «l3yueHue CBONCTB KIIETOYHON MEMOP aHbD».

JlabopaTopHas padora «lccnegoBaHue a3Moiu3a U J€mia3Moiu3a B
pPacCTUTENbHBIX KIIETKaX).

IIpakTnueckas padora «M3ydyeHue JBWKEHUS  LUTOIUIA3Mbl B
pPacCTUTENbHBIX KIETKaX).

Tema 6. OOMeH BelecTB U NMpeBpallleHUE FHEPTUHN B KJIETKe

AcCUMUIALNA U JUCCUMUIISILUS — IBE CTOP OHBI MeTa0onm3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPOQHBIN U rerepoTpoHbIil. YyacTue KUcCIopoaa B 0OMEHHBIX
npoiieccax. JHeprermyeckoe oOecneueHue KieTku: npeBpaineHue ATD B
oOMeHHBIX mpoleccax. DepMEeHTATUBHBIM XapaKTep pEaKIUi KICTOYHOTO
Merabonu3ma. DEepMEHTH, WX CTPOCHHUE, CBOWCTBA W MEXAaHU3M JICUCTBHUSI.
Kodepmentst. OTnuuaus pep MEHTOB OT HEOPTAHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hep MEHTATUBHBIX
peakuuid OT pa3auyHbIX (AKTOPOB.

IlepBuYHBIA CHHTE3 OPTraHUYECKHUX BeElIeCTB B Kierke. DoTocuHTes.
AHoxcueenuvlil U oxcuzenuvlii. homocurnmes y oaxmepuii. Ceemocoobuparowue
nu2MeHmul U NUSMEHMbl peaxkyuoHHo20 yeHmpa. Ponp XJIOp OIJIACTOB B P OLIECCE
dboTocunTe3a. CretoBas u TeMHOBas paszwsl. Pomoovixanue, Cz., Co. u CAM-munol
gdomocunmesa. [IpoaykTuBHOCTh (hoTOCHHTE3a. Biinsinue pa3nuyHbix GakTopoB
Ha CKOpOCTh (poTOCHHTE3a. 3HaUeHNEe (DOTOCHHTE3A.

XEMOCHUHTES. Paznoob6pasue OPTaHU3MOB-XEMOCHUHTETUKOB:
HUTP UPUITIP YIONTHE OaKTEpHUH, Kene300aKkTepuu, cep o0aKkTepuu, BOIOP OJTHBIC
OakTepun. 3HaUECHNE XEMOCHUHTE3A.

AmnaspoOHBIe opraHu3Mbl. Bunbl Oposkerus. [IpoaykTel OpoXKeHHS U UX
WCMOJIb30BAaHUE YENOBEKOM. AHA’POOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTETN OOIC3HEH.

AspoObHblie OpTraHU3MBI. DTarnel SHEPreTUYECKOTO obmeHa.
[ToaroroBuTenbHBIM 3TaM. [ TUKOJIN3 — OECKUCIOP OTHOE P aCIICIUICHUE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WIIN KJIETOYHOE IbIXaHue. Poib MUTOXOHAP UM B
npoieccax OMosoruueckoro okucienus. Lluknndeckue p eakiun. OKUCIUTETBHOE
dbochopunupoBanue. Juepeus membpanHoco epaouenma npomonos. Cuumes



AT®: paboma npomonunou ATD-cummasei. IlpeumyniectBa a3poOHOTO MyTH
oOMeHa BellecTB nep e aHadp 00HbIM. D (H(HEeKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JleMoHCTpaLMU

[Toptpersr: k. ITpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwsrapar, 1. Mutuenn, I'. A. 3aBap3uH.

Tabnuup! 1 cxembl: «POTOCUHTE3», « DHEPTETUUECKUN 00MEeH», «bruocunres
oenka», «Ctpoenue pepmeHTa», « XeMOCHHTES).

O6opyaoBaHue: CBETOBOM MHUKpPOCKOM, 000OpPYAOBaHUE AJIsl TP UTOTOBICHUS
MOCTOSTHHBIX U BP EMEHHBIX MUK OTIp €T1ap aToB.

JlabopaTtopHas pabGora «M3yueHue KaTAJIUTUYECKONM  AKTUBHOCTH
(dbepMeHTOB (Ha mpUMeEpE aMUIa3bl WM KaTaja3bl)».

JlaGopaTopHasi pabGora «M3yueHue (epMEHTATUBHOTO P aCIICIUICHUS
nep OKCcUa BOJAOPOJa B pACTUTENIbHBIX U )KUBOTHBIX KIETKAX.

JlaGopatopHass pab6ora «CpaBHEHHE TIpoIllecCOB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi pabora «CpaBHEHUE P OIECCOB OP OKCHUS U JIbIXAHUS.

Tema 7. HacneacrenHasi ntHGOpMAIUA U Peau3anud eé B KJIeTKe

Peakiuu maTpuyHOro cuHtesa. [Ip MHIIMI KOMITIEMEHTap HOCTH B P €aKIIUIX
MaTp M4HOro cCuHTE3a. Peanuzanus HacnencTBeHHOM nHbopMauu. [ 'enernyeckuit
KoJ, ero coictBa. Tpanckpunuus — marpuuHblid cuHTe3 PHK. IIpuHuumet
TP AHCKPUMIMK: KOMILIEMEHTAp HOCTh, AHTUIAPaJIEIbHOCTh, ACUMMETP UYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxke. Hexooupyrowue PHK.

Tpauncnsus u e€ atanbl. Yuactue TpancnopTHeix PHK B Guocuntese Oenka.
VYcnoBusi 6uocunrte3a Oenka. KoaupoBaHue aMMHOKHCIOT. Ponb pubocom B
OounocuHTrese Oenka.

Cospemennvle npeocmagienus o cmpoenuu 2eHog. OpraHuzaius reHoMa y
NPOKapHUOT U dyKapUOT. Perynsius akTMBHOCTH T'€HOB y P OKapHoT. ['umnore3a
onepona (®. XKako0, K. MaHo). Moaexkynaphvie mexanuzmvl SKCNpeccuul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomsl 2enog. Perynsuys 0OMEHHBIX
Mp OLIECCOB B KieTke. Kierounelii romeocras.

Bup ycel — HeknieTouHbie (hOp MBI )KU3HHU U 0OIHUraTHBIE Mapa3utel. CTpoeHue
P OCTHIX U CIIOKHBIX BUPYCOB, p€TPOBUPYCOB, OakTepnodaroB. KuszHeHHblll YUK
J[HK-cooepacawux eupycos, PHK-cooepocawux eupycos, baxmepuoghazos.
Obpamnas mpaHcKkpunyus, pesepmasa, UHmezpasa.

Bupycusie 3a601eBanus yenoBeka, KUBOTHBIX, pactenuid. CITNJ, COVID-
19, cormanbHbBIC © METUITUHCKHE TP 00JIEMBI.

buoungpopmamura: unmespayus u anaiuz 6oabuux maccusos («bigdatay)
CMPYKMypHuIX OU0I02UuYecKux 0anuvix. Hanomexnonozuu 6 Ouonoeuu u meouyune.
IIpoepammupyemvie ¢pynxyuu 6enkos. Cnocobwvl 00cmasKu 1eKapcma.



JdemMoHCcTpanuu

[Toptpersr: H. K. Konsuos, /. 1. UBanOBCKUI.

Tabnuipl u cxembl: «buocunres O6enkay, «I'eHetnueckuit koa», «Bupyco»,
«bakrepuogarm».

IpakTuyeckas padora «Co3aaHue MOJEIN BUPYCa».

Tema 8. JKu3zHeHHBIN MUK KJICTKH

Kierounelii nmuki, ero mepuoasl M perynsuus. MHTepdaza u MHUTO3.
OcobeHHOCTH TPOoLEcCOB, NpOTEeKaromux B UHTEp Paze. [loaroToBka KiIeTku K
nenenuto.  Ilpecunrernueckuid  (MOCTMUTOTHUYECKHI), CHHTETHUYECKUH U
MOCTCUHTETUYECKUH (TP EMUTOTUYECKUI) TIEP MO 1bI UHTEP (Da3bl.

Matpuunbiii cunte3 JJHK — perukanus. [Ipunnuner pemmkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTHUBHBIA CHHTE3, AHTUIAPaJJIEIbHOCTD.
Mexanusm perukaunu [JHK. Xpomocomel. Ctpoenne xpomocoM. Tenmomepsl 1
TenoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoTull. JIUIUIOUWAHBIN U
rarlouAHbli  Habopsl XpomocoM. ['oMoyoruuHsle XpomocoMmbl. IlonoBbie
XPOMOCOMBI.

Henenve kietku — wmuto3. CTaauum MHUTO3a U TPOUCXOIAIIME B HHX
npoueccbl. Tunsl Muto3a. Kaprnokunes n nutokuHes. buonornyeckoe 3HaueHue
MHUTO34.

Perynsiuuss MUTOTHYECKOTO LMKIIA KIETKU. [IporpamMmmupyemas kierouHas
rubenp — anomnTos.

Knerounoe siapo, XxpoMocoMsbl, GyHKIMOHATbHASI TeHOMHKA. Mexanuzmuol
npoaugpepayuu, oug@depenyuposxu, cmaperus u ubenru Kiemox. «l{ugposas
KIemKa» — ououngopmamuveckue Mooenu GYHKYUOHUPOBAHUS KIIeMKU.

JdemMoHcTpanuu

Tabnumel 1 cxembl: «OKW3HEHHBIN WK KIeTKW», «Mwuto3», «CTpoeHue
xpomocomy, «Permnmukanus JTHK.

O6opyaoBaHue: CBETOBOM MUKP OCKOII, MUKpOTIpenaparhl: « MUTO3 B KIIeTKax
KOD CILIKa JIyKay.

JlabopaTtopHass pabGora  «lI3yueHMEe XpPOMOCOM Ha  T'OTOBBIX
MUKD OTIp enapaTax».

JlabopaTopnasi padota «Habmronenne MuTo3a B KJI€TKaX KOHUHMKA KOP eIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapartax).

Tema 9. CTpoenue u GyHKIIMHA OPraHU3MOB

buonoruueckoe pazHooOpasue OPTraHU3MOB. OIIHOKJIETOYHbIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHUA H  JKU3HEACSITETbHOCTH  OJHOKJIETOUYHBIX
opraHm3MoB. bakrepuu, apxeu, OJHOKIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, Apyrue npoTrucThl. KosoHnambHbIE OpTaHU3MBI.



B3anmocCBs3p 4acTel MHOTOKJIETOYHOrO OpraHu3ma. [KaHu, OpraHbl H
cuctembl opraHoB. OpraHus3M Kak equHoe nemnoe. ['omeocras.

Txkanu pacreHuidl. Tumel pacTUTENbHBIX TKaHEH: oOpa3oBaTebHas,
MOKpOBHAs, MPOBOJAIIAsA, OCHOBHAs, MexaHuueckas. OCOOCHHOCTU CTpOCHUS,
(GyHKIMI ¥ pacnoJIOKeHHs] TKaHEW B OpTraHax pacTeHUN.

TkaHM KMBOTHBIX WM YEIOBEKA. THIMbI )KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAS, MblllIeuHasi, HepBHas. OCOOEHHOCTH CTpoOeHUs, (YHKIHUA U
PacMoJIOKEHUS TKAHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE U T€HEpATUBHBIE OpTaHbl pacreHuil. OpraHel U
CUCTEMBI OPTAHOB JKMBOTHBIX U YesioBeKa. DyHKIIMKM OPTaHOB U CUCTEM OPTAHOB.

Onopa tena opranu3amoB. Kapkac pacrenuii. Ckenersl OJJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX >XKUBOTHBIX. Hapy»HbIi1 U BHyTpeHHUI ckeneT. CTpoeHue u
THUIIBI COCIUHEHUS KOCTEH.

JIBm>keHue  OopraHu3moB. JIBJKEHHE OJIHOKJIETOYHBIX OpPTaHU3MOB:
aMEOOMIHOE, KTYTUKOBOE, pEeCHUYHOE. JIBM)KEHHE MHOTOKJIETOUHBIX PaCTCHUI:
TPONU3Mbl M HACTUU. J[BM)KEHHE MHOTOKJIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbItiedHas cuctema. Peduiexc. CkeneTHbIE MBIIIIBI M X paboTa.

[Tutanue opramuzmoB. IlornomieHue BOJABI, YIJIEKUCIOrO Tra3a W
MHHEP AJTbHBIX BEHIECTB pacTeHusiMU. [Iutanue »KUBOTHBIX. BHYTp UIOJIOCTHOE U
BHYTPMKJIETOYHOE NUIeBapeHue. [IuTanrue 1mo3BOHOYHBIX JKUBOTHBIX. OTHENbI
MUILEBAp UTEBHOTO TpakTa. [lumieBaputenbHbie kene3bl. lluiieBaputenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue oprann3MoB. Jlpixanue pacreHuii. JIpixanue )KuBOTHBIX. [uddy3us
ra3oB 4ep €3 MOBEPXHOCTh KiIeTKU. KokHoe ipixanue. J{prxatenbHas IOBEP XHOCTD.
KabepHoe u nérouHoe npixanue. J[pIxaHue Mo3BOHOYHBIX )KMBOTHBIX U YEITOBEKA.
DOBOJIIOLIMOHHOE YCJIOXHEHUE CTPOCHUSI JIETKMX I[MO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenbHasi cUCTeMa 4elnoBeka. MexaHW3M BEHTWISIIMU JIETKUX Yy NOTUI U
MieKkonuTaromux. Perynsamus apixanus. JpixateabHbie 00bEMBI.

TpaHCOpT BEMIECTB Yy OPTaHU3MOB. TpaHCHOPTHBIE CUCTEMBI PaCTCHUM.
TpancnopT BemecTB y KUBOTHbIX. KpoBeHOCHass cucremMa M €€ OpPTaHBI.
KpoBeHocHass cucTeMa MO3BOHOYHBIX KHUBOTHBIX U uyenoBeka. Cepule,
KPOBEHOCHBIE COCYIbl U KpOBb. Kpyru kKpoBooOparmieHus. DBOJIOIMOHHBIC
YCIIOKHEHUS CTP O€HUS KP OBEHOCHOM CHCTEMBI TTO3BOHOYHBIX KUBOTHBIX. PaboTa
cepala u e€ peryasauus.

Brinenenne y opranmsmoB. Beinenenune y pacreHuil. Bwigenenue y
KUBOTHbIX. CokpaturenbHble Bakyodu. OpraHbl BblAeleHHs. PuibTpanus,
CEKp e1usi 1 00p aTHOE BCACHIBAHUE KAaK MEXaHU3MBI PaOOTHl OPTAHOB BHIJCICHHUS.
CBsI3b IOJIOCTH T€J1a C KP OBEHOCHOM 1 BBIACTUTENbHOM cucTeMamMu. Brijienenue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u QyHKIIMOHUP OBaHUE
HegpoHa. OOpa3zoBaHUe MOYH Yy YEIOBEKa.

3amura y OpraHu3MoB. 3aIIUTa Y OJHOKIETOYHBIX OpraHu3MOB. CHOpHI
OakTepuii M ULUCTBl MNPOCTEHMIIMX. 3allMTa y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. Cpencrsa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIIMIBL.

3amura y MHOTOKIIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX IIp OM3BOJHBIE.
3amura opraHuzma ot Oosne3Heil. UMMmyHHas cucrema denoBeka. KieTouHslii u
ryMOpaJIbHbII UMMYHHUTET. BpoXnEHHBIN U NpUOOpETEHHBIN crnieunduyecKkui
uMMyHUTET. Teopust KiIOHaJIbHO-ceNneKTuBHOrO nMMmyHurera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocniaiuTenbHble OTBEThI OpTaHU3MOB. POJib Bp 0K AEHHOTO
MMMYHUTETA B Pa3BUTHU CUCTEMHbBIX 3a00J1€BaHUM.

Pazgpaxkumocts u perynsauus y oOprasu3moB. Pasagpaxumocts y
OJHOKJIETOYHBIX OpTraHW3MOB. Takcucel. Pa3zipakumMocTe M peryasauus y
pacrenuii. PocToBbie BelecTsa U uX 3HAYECHUE.

HepBnas cucremMa u pedrexkropHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbI. DBOJIOIUOHHOE YCIOKHEHUE CTP OEHUSI HEP BHOW CUCTEMBI
y KUBOTHBIX. OTJIE€IbI TOJIOBHOTO MO3ra MO3BOHOUYHBIX KUBOTHBIX. Pediekc u
pedaexkropHas ayra. be3ycioBHbIE U YCIOBHBIE P €(PIICKCHI.

['ymopanpHas peryjsiuus U 3HIOKPHMHHAsA CUCTEMA KUBOTHBIX M YEJIOBEKA.
JKene3pl BSHAOKPHUHHOW CHCTEMBI M HUX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3aumocBsi3b HEpBHOW W SHIOKPUHHOUN cucteMm. ['mnoTtanamo-runodusapHas
cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBinos.

Tabnumer m cxembl: «OJHOKIETOYHBIC BOJOPOCIN», «MHOTOKICTOYHBIC
Bojiopociany, «baktepum», «lIpocteitmue», «Opranbl IIBETKOBBIX PaCTCHUI,
«CucreMbl OpPraHoB TO3BOHOYHBIX MUBOTHBIX», «BHyTpeHHee CTpoOeHue
HaceKoMbIX», « Tkauu pacrenuit», «KopHeBbie cuctembly», «CTpoeHue credsy,
«CTpoeHne TUCTOBOM IIACTHHKWY, « TKaHU KUBOTHBIX», «CKEJIET 4YeloBEeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «J/lpIxaTenpHas

cucreMa», «HepBHasg cucremayn, «Koxa», «MplmieyHass  cucremay,
«BpigenurenpbHas cucrema», «IDHAOKpUHHAs cucTeMa», «CTpOEHHE MBIIIIBD,
«MUmmynuter», «KumeuHononoctHeiey, «(CxemMa MNHUTaHUA  PaCTCHUI,

«KpoBeHOCHBIC CHCTEMBI TTO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THAPBI»,
«Ctpoenue mnanapumn», « BHyTpeHHee cTpoeHue J0KIeBoro uepBsi», «HepBHas
cucrema pbio», «HepBHas cucrema gnarymkw», «HepBHas —cucrema
npecMbikaromuxcsi», «HepBuas cucrema nrurny, «HepBHas — cucrtema
MJIEKOTIMTaIomKX », « HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKP OTIp €MlapaThl OJJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpenapaThl TKaHEH, PaKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMH
HACEKOMBIX, UTTIOKOXKUX, KUBBIC DK3EMIUISIPbl KOMHATHBIX PacTeHUi, repoapuu
pacTeHudl pa3HBIX OTIEIOB, BJIAXHBIC TMpenapaTbl KUBOTHBIX, CKEJIEThHI
MO3BOHOYHBIX, KOJUJICKIMM OECIO3BOHOUYHBIX KUBOTHBIX, CKEJIET YeIOBEKa,
000p yZI0BaHUE 1151 IEMOHCTPAIIUU TOYBEHHOTO ¥ BO3AYIITHOTO TUTAHUS P ACTCHUIA,
pacIierieHus Kp axmasa 1 OeJIKOB o1 AeiicTBUEM (pep MEHTOB, 000pYI0BAHUE IS
JIEMOHCTp alliU OTBITOB MO U3MEP CHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTEIbHBIX IBUKEHUHN, MOJIETIH F'OJIOBHOTO MO3Ta Pa3JIMYHBIX KUBOTHBIX.

JlaGopaTtopHasi padora «/3yueHne TKaHEN paCTEHU.

JlaGopaTtopHasi padorTa «/3yueHne TKaHEN KUBOTHBIX .

JlabopaTopuas padora «l3yueHre OpraHoB [IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTAaHU3MOB

DopMbl pa3MHOKEHHUsSI OpTaHU3MOB: Oecrionoe (BKJItoUYasi BEreTaTMBHOE) U
nosioBoe. Buasl 0Oecnosoro pa3MHOXKEHHs: TOYKOBaHUE, CIOP YJISIHS,
(dbparmenTaius, KJIOHUP OBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KneTku, win ramerel. Melho3. Craguu
Meiio3a. [ToBenenue xpomocoM B Mero3e. Kpoccunrosep. bruosiornueckuii cmMbIct
M€03a W IOJIOBOTO mpornecca. Merno3 M €ro MeCTO B JKM3HEHHOM IIHUKJIE
OpTaHU3MOB.

[Ipen3apopiiieBoe pazsutue. ['amerorenes y »)uBoTHBIX. [10J10BBIE JKene3bl.
OO0pasoBaHue 1 pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaroreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre U SMOpPHUOHAIBLHOE pPa3BUTHE >XUBOTHBIX. CrocoObl
OTUIOIOTBOP €HUS: HAPY)KHOE, BHyTp eHHee. [lapTeHorenes.

NunuBuyansHOE p a3BUTHE OPTAHU3MOB (OHTOTEHE3 ). DMOPHOJIOTHS — HayKa
0 Pa3BUTHH OPTaHU3MOB. Mopozenes — 00Ha U3 2nasHvIX NPob.IeM SMOPUOTIOSUU.
Konyenyus mopgoeenos u mooem mopgoeenesa. Craaum >MOpHOTeHE3a
KUBOTHBIX (Ha mpuMmepe Jarymku). [poOmenme. Tumbl  apoOieHwHs.
Jemepmunupoeannoe u nedepmuHuposannoe Opoobnenue. bnacmyna, munwi
onacmyn. OcoOeHHOCTH APOOJICHUS MIICKOTMTAIOMMX. 3ap OJBIIIEBhIC JIMCTKH
(racTpyJisiust ). 3akiiajika OpraHOB U TKAHEH 13 3ap ObIIIEBBIX TUCTKOB. B3anmHoe
BIUSHUE YacCTe pa3BHBAIOMIETOCS 3apojbliia (IMOpHOHATbHAS WHIYKIIHSA).
3aknajika IUlaHa CTPOEHHA JKMBOTHOTO KakK pe3yJbTaT HEpapXUYECKUX
B3aMMOJICHCTBUI TEHOB. BimsHue Ha SMOpHOHAJIBHOE Pa3BUTHE Pa3TUIHBIX
(haKTOP OB OKP yXKAFOIIEH CP IIbI.

Poct m paszutue xmBoTHBIX. [locTamMOpunoHanmsHEI mepuona. IIpsMoe u
HenmpsMoe pasButue. PasButue ¢ MeramopPo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX XUBOTHBIX. BHOJIOTHMYECKOE 3HAYEHHE MPSMOr0 WU HEMpPSIMOTO



pa3BUTHUA, UX pacOpoCTpaHeHue B mpupoae. Tumbl pocrta KUBOTHBIX. DaKTOp bI
pEryJisiuy pocTa ®KUBOTHBIX U YesioBeka. CTaauu NoCTIMOPUOHAILHOTO P a3BUTHS
y ’KUBOTHBIX U uenioBeka. [lepnoabl onToreHe3a uenopeka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKUE TP OLIECCHI.

Pa3sMHOeHue u pasButue pacreHuil. ['amerodut u cnopodut. Meiio3 B
KU3HEHHOM LMKIe pacreHuil. OOpa3zoBaHuMe CHop B MpolEcce Meno3a.
['amerorene3 y pacreHud. OIUIOAOTBOPEHHUE MW Pa3BUTUE PACTUTEIBHBIX
OpraHu3MOB. J[BOMHOE OIIJIONOTBOPEHHUE Y LIBETKOBBIX pacteHuil. O0pa3zoBaHue u
pPa3BUTHE CEMEHU.

MexaHU3MBbI pEryIsAIuU OHTOTEHE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. [Ineman.

Tabnuupl u cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Turbl Oecrnosoro
pa3MHOXEHUSD», «Pa3zMHOKEHUE XITaMUJIOMOHAIbD», «Pa3MHOMXKEHHUE 3BIIICHBI»,
«Pa3MHOxeHue ruap b1y, «Meiosy, « XpoMocombly, «['ametorene3», «CtpoeHue
AULEKIETKA U criepMaTo3onaa», «OCHOBHBIE CTaauu OHTOreHe3ay, «lIpsamoe n
HelpsMoe paszButue», «PazBurhe MaHWcKoro xyka», «Pa3Butue capaHumy,
«Pa3BuTne nmArymkn», «/IBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PaCTCHUI,
«CTpoeHue ceMsiH OTHOIOJIbHBIX U JBYAOJIbHBIX PacTeHUuN», « KU3HEHHBIN LUK
MOpCKOW  KamycTbl», <«OKW3HEHHBIM 1MKI MXxa», «KU3HEHHBIA UK
ManopoTHUKA», « KU3HEHHBINA [IUKIT COCHBD).

O6opynoBaHue: CBETOBOM MHKpPOCKOI, MHKpOIpenapaThl SUIEKIETOK U
CHEPMATO30HUI0B, MOJIeNb « UK pa3BUTHA JISATY K.

JlabopaTopHasi padoTa «3ydeHne cTp 0€HUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKD OTIp enapaTax».

IIpakTuyeckass padora «BpIsiBIEHHE MPU3HAKOB CXOJICTBA 3ap OJIbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas pabora «CTpoeHHE OpPraHOB PAa3MHOXKEHHUS BBICIIUX
pacCTEHUN.

Tema 11. I'eHeTuka — HayKa 0 HACJEICTBEHHOCTH M M3MEHYHMBOCTH
OpPraHNu3MoB

Hcropust cTaHOBIEHUS W Pa3BUTHA TECHETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®puza, T. Moprana. Pojib 0OT€4E€CTBEHHBIX YUEHBIX B pa3BUTHUH
reHeruku. Pa6oter H. K. KoneiioBa, H. M. BaBuosa, A. H. benozepckoro, I'. /1.
Kapmneuenko, 10. A. ®unumyenko, H. B. Tumodeea-Pecosckoro.

OCHOBHbBIE FTEHETUYECKUE TMOHSITUS U CUMBOJIBL. [ OMOJIOrMYHBIE XP OMOCOMBI,
aJJelabHbIe TEeHbl, ajJbTePHATUBHBIC MPHU3HAKHU, JOMUHAHTHBIA U P EIECCUBHBIM
p U3HAK, TOMO3HUI0Ta, TETeP O3UT0Ta, YUCTAs TUHUS, THOP UJIbl, TEHOTHUI, (DEHOTHII.



OCHOBHbIE ~ METOJABl  TE€HETUKU:  TUOPUIOJOTHYECKUM, IUTOJOTUYECKUH,
MOJIEKYJISIP HO-TE€HETUY ECKUU.

JleMoHCTpaLMU

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kossnos, H. 1.
Basunos, A. H. benozepckun, I'. /. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuupe! u cxembl: «MeTobl TE€HETUKI», « CXEMBI CKpP ELLIUBAHUS».

JlabopaTopHass pabGora «/lpo3oduia kKak OOBEKT TI'€HETUYECKUX

HUCCIICIOBAHUID).
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpeuuanue. IlepBblii 3akoH MeHzaens — 3aKoH

ennHOo00pa3us THOpUI0B rep Boro nokoJienus. [Ipasuino nomunrnpoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclIeIUIeHUs NMPHU3HAKOB. L{uTosornyeckue OCHOBBI
MOHOTHOP UAHOTO CKpelmuBaHus. ['unore3a 4ucToThl ramer.

AHanusupyrouiee CKp emuBanue. [[poMexyTOUHBIN XapaKTep Haclaea0BaHUS.
Paciierienue np u3HAKOB TP U HEMIOJHOM JOMHUHUP OBAHUMU.

Jurubp uaHoe ckp emuBanye. Tperuit 3akoH MeHaelns — 3aKOH HeE3aBUCUMOTO
HAclelIOBaHUA  MNpPU3HAKOB.  LluTronoruueckue  OCHOBBI  JIUTHOPHIHOTO
CKp €IIUBAHMUS.

CuerienHoe HacienoBanue nmpusHakoB. Pabotsl T. Moprana. CueruieHHoe
HACJIEIOBAHME TI'E€HOB, HApPYILEHUE CLEIUICHUS MEXAY IeHaMu. XpOMOCOMHas
TEOP Ul HACIIEICTBEHHOCTH.

['enernka mosa. XpOMOCOMHBIA MEXaHU3M ONPENEIICHHS TT0J1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBIN M reTepOoraMeTHbIN MoJI. ['eHernueckas
CTP YKTYpPaIIOJOBBIX XpOMOCOM. HacnemoBaHue 1p M3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotnn kak uenocTHas cucrema. [IenoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIA aJienu3M. B3auMoaencTBuE HeEaJUIENbHBIX T'€HOB.
KomrmemeHntapHoCTh. Dniuctas. [Tonumep ust.

['eHeTnuecknii KOHTPOJIb Pa3BUTHS PACTECHUM, )KUBOTHBIX M YEIOBEKa, a
TaKkKe (PU3MOTOTHUECKUX TMPOIECCOB, MOBEACHUS W KOTHUTUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3MbI CHMOMOTE€HE3a, MEXaHU3MBI B3aUMOICUCTBHS «XO35HUH
— MapasuT» M «XO035iIMH — MUKpoOMom». ['eHeTHueckue acmeKThl KOHTPOJS |
W3MEHEHHUs HACIIEeICTBEHHOW HHPOpMAIMK B TIOKOJIEHHUSIX KIETOK M OpTaHU3MOB.

JdemMoHCcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabnumer u cxemsl: «IlepBoIit 1 BTOp 0t 3aK0HBI MeHaens», « TpeTuit 3akoH
Mennens», «AHanusupyroniee ckpemnBanuey, «HenomHoe TOMUHUPOBAHHEY,
«CuerieHHOE HacleloBaHUE TMPU3HAKOB Yy Jpo30duib», «['eHeTnka monay,



«Kapuotun uenosekay, «Kapuotun gpozoduis», «KapuoTunm  nOTULBY,
«MHOKECTBEHHBIN aJlenu3my, « B3aumoielicTBue T€HOBY .

O6opynoBaHue: Mojaenb sl JAEMOHCTpAlUUU 3aKOHOB €IMHOOOpa3us
ruOpUIOB MEPBOTO TOKOJEHUS U PACIICIUICHUS TMPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMA 3aKOHA HE3aBHCHUMOTO HACIIENOBAHWSA NPHU3HAKOB, MOJECIb IS
JIEMOHCTP AU CLEIUICHHOTO HACIEIOBAaHUS MPU3HAKOB, CBETOBOM MUKP OCKOII,
MUKp omipenapar: «J[pozodunar.

IIpakTuyeckas padora «M3yyeHue pe3yabTaTOB MOHOTUOPHUIHOTO
CKp CIIIUBAHUS Y P 030(UITBIY.

IIpakTuyeckas padora «M3ydeHue pe3yJbTaTOB JIUTHOPHUIHOTO
CKp CIIUBAHUS Y JIP 030(HUIBIY.

Tema 13. 3akoHOMEepHOCTH U3MEHYHUBOCTH

B3aumMopeiictBue TeHoTHma W cpelabl Mpu (GOpMUPOBAHUM (PEHOTHIIA.
N3menunBoCTh Tpu3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIC NP U3HAKU. Bubl
W3MEHUYMBOCTH: HEHACJICICTBEHHAS 1 HACIEACTBCHHAS.

MoaudukanmonHas HW3MEHUYMBOCTh. Posib  cpensl B (opMUpOBaHUU
MOAU(pUKAIIMOHHOW n3MeHunuBOCTH. HopMa peakiuu npuzHaka. Bap uarimoHHbIi
psan u BapuanuoHHas kpuBas (B. HMoranncen). CoiictBa MoAu(pUKaIIMOHHON
W3MEHYHBOCTH.

I'eHoTHIIMUECKas M3MEHUMBOCTL. CBOMCTBA T€HOTUITNYECKON M3MEHUYHUBOCTH.
Buapl reHOTUTHYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MY TaIlMOHHAS.

KoMOuHaTiBHAsT M3MEHUYMBOCTh. Mel03 W IMOJIOBOW MpOIECC — OCHOBA
KOMOMHATUBHOW M3MEHUYMBOCTHU. P0JIb KOMOMHATHBHON N3MEHYUBOCTH B CO3IaHUU
T€HETUYECKOTO pa3HooOpas3us B mpejenax oJHOTO BHUJA.

MyTanmoHHasi U3MEHYMBOCTb. BUIbl MyTalnui: T€HHbIC, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HMHAYUUMPOBAHHbIE MyTaluu. SaepHblE U
nUToIUIa3MaTudeckue MyTauuu. CoMaTUUEeCKUE U MOoJIOBbIe MyTaluu. [Ip uauHbI
BO3HUKHOBCHHS MyTauui. MyTareHsl M MX BIMAHUAEC HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Tpollecca. 3aKOH TOMOJIOTMYECKUX PSJOB B
HacnenctBeHHo m3MeHunBocty (H.M. BaBwioB). BHesaepHas n3MEeHIMBOCTD U
HACJICICTBEHHOCTD.

OnueeHemuxka u SNUCCHOMUKA, POAb DNUSEHEMUYECKUX @QAKMOpos8 8
HACNe008AHUU U UBMEHYUBOCIU (hEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHCcTpanuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumer w  cxembl: «Buapl u3MeHYHUBOCTHY», «MoaudukarmoHHas
W3MCHUYUBOCTDY, «KomOuHaruBHas W3MEHUYHUBOCTDY, «Meitio3y,
«OmnomoTBop eHUEY, «I eHeTHUecKne 3a001eBaHUS YEI0BEKaY, « BHIBI My Taruii.



O6opynoBaHue: KUBbIE U TepOapHbIEC 3K3EMIUIAPbl KOMHATHBIX PAaCTEHUH,
pUCYHKH ((hoTorpaduu) KUBOTHBIX C PA3IMUYHBIMUA BUIAMU U3MEHUYHUBOCTH.

JlaGopaTtopHas padoTa «HccnengoBanue 3aKOHOMEPHOCTEN
MOJU(PUKAIIMOHHON W3MEHYUBOCTH. llocTpoeHre BapuallMOHHOTO psja U
BAPMALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Myrtanuu y Japo3oduiabl (Ha TOTOBBIX
MUKp OTIp €r1ap aTax )».

Tema 14. I'eneTnka 4e10BeKa

KapuoTun uenmoBeka. MexayHap 0JlHast MpOrpamMMa HCCIEN0BaHUS F€HOMa
yenoBeka. MeToapl  UM3y4YEHMs] TEHETHKM 4YEIOBEKA: T'€HEAJTOTMYECKUH,
OJIN3HELIOBBIH, LATOT€HETHY ECKU, MOIMYJISAILIMOHHO -CTAaTUCTUY €CKU U,
MOJIEKYJISIP HO-T€HETUY €CKU. CoBpemenHoe OTIp €JI€TICHUE FEHOTHIA:
MIOJTHOT€EHOMHOE CEKBEHUP OBaHHE, T€HOTUIIMP OBAHUE, B TOM YHUCIIE C HOMOUIBIO
[111P-anamu3a. HacnenacTBenHbie 3a00eBaHMs YeTOBEKa. [ €HHBIEC 1 XP OMOCOMHBIE
0oJie3HHn denoBeka. boyie3HW ¢ HacleICTBEHHOW TpeapacnoioKEHHOCTBIO.
3Ha4YeHNEe MEIUIIMHCKOW T€HETUKU B MNP €IOTBP AILIEHUU U JICYEHUU T'€HETUYECKUX
3a00JsieBaHUl YeNoBeka. MenuKo-TeHeTHYeCKOe KOHCYIbTUp OBaHue. CTBOJIOBBIE
KJIeTKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTUUYECKUE ACTIEKThI UCCIEI0BAHNN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckrie (akTOpbl TOBBIINIEHHOW UYYBCTBUTEIBHOCTH 4YEIOBEKa K
bu3NUecKOMy U XUMHYECKOMY 3arpsi3HEHUIO OKp yKarollen cpeabl. [ enernueckas
TP €/Ip ACMOJIOKEHHOCTh YEJIOBEKA K MAaTOJIOTHSIM.

JdemMoHcTpanuu

Tabnuipl u cxembl: «Kapuotun yvenoBeka», « MeTobl U3yUEHUS TEHETUKH
yenoBekay, «['eHeTnueckue 3a00€BaHUS YEIOBEKA.

IpakTuyeckas padora «CocTaBJIEHHE U aHAJIU3 POJOCIOBHOWY.

Tema 15. Cesiekunsi OpraHu3mMoB

JloMecTUKalMss W CENeKUrsa. 3apOKICHHE CENEKUUA U JOMECTUKALUU.
Yyenne H. WM. BaBunoBa o ILleHTpax NPOHWCXOXICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui. PoJib ceneknuu B CO3JaHUM COPTOB PACTEHUM M TIOP O/
*KUBOTHBIX. CoOpT, mMNOpoJa, IITAMM. 3aKOH TOMOJIOTHYECKMX PSII0B B
HacieAcTBeHHOM wum3MeHuuBocty H. . BasumoBa, ero 3HaueHue s
CEIIEKITMOHHOM PabOTHI.

Metoabl ceneKIMOHHOW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM M
VHJIUBUIY AJIbHBIN. DTansl KOMOMHAIIMOHHON  CEJIEKIIUU. HUcnoerranue
NpOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITy C TOMOIIBIO OICHKHU
(dheHoTHIa MOTOMCTBA X OTOOP 10 TEHOTHITY ¢ moMoInsio aHamu3a JJHK.

W CcKycCTBEHHBIM  MyTareHe3 Kak METOJ  CElIEKIMOHHOW  paboThI.
PanuanmoHHbI 1 XUMAYECKAN MyTareHe3 KaKk UICTOYHUK MYTalUi y KyJbTYP HbIX



dbopm opranuzmoB. lMcnonp3oBaHHE€ T€HOMHOTO PEIAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JIHK 1715 mosydeHus: ucxogHOro MaTepuasia Jjis CeIeKIUU.

[Tonyuenue MOJTUTIIIOUIOB. BuyTtpuBugoBas ruopuan3aIus.
bnuskopoAcTBeHHOE  CKpeluBaHWe, wWiM  WHOpuauHr. HeponacrtBenHoe
CKpeIlMBaHUe, Wi ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Vcnosib3oBaHue
rereposuca B cenekiuu. Otnanénnas rudbpunuzamus. [Ipeogonenue Oecrioaus
MEXBUJIOBBIX THOPUI0B. JIOCTUIKEHUS CEIEKIIMY P ACTEHUIN U dKUBOTHBIX. « 3e1€HAs
DeBoNOYUY.

CoxpaHeHue U U3YyUYEeHHE M'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U
UX JUKAX pOJMYEH JJIsi  CO3JaHMs HOBBIX COPTOB W THOPHIOB
CEJIbCKOXO3SMCTBEHHBIX KYJbTYp. H3yuenue, coxpamnenue u ynpaeieHue
2eHeMUYeCKUMU PeCcypCamil CelbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBONHBIX
8 Yeax YIYUueHUs: CYWecmeyIouux U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEM COBDEMEHHbIX Memo008 HAVYHBIX UCCLe008AHU,
nepeoosvix uoell U nepCcneKmuHbX mexHoa0 Ul

JdemoHcTpanuu

[Toptpersi: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuie! v cxeMbl: «L[eHTp bl TP OUCXOKICHHSI U MHOTOOOp a3usl KyJIbTYPHBIX
pacTeHui», «3aKOH rOMOJIOTUYECKUX PSI0B B HACIEICTBEHHOW HU3MEHYHUBOCTHY,
«Metoasl cenexkuumny, «OtnanéHHas ruopuauzanus», « Mytareses.

JlabopaTopHasi padoTa «3ydeHue COpToB KyJIbTYPHBIX PACTEHUN U OPOJ1
JIOMAIITHUX KUBOTHBIX .

JlabopaTopHas padora «/3y4yeHrne METOJI0B CEJICKIIUU PaCTEHUID.

IpakTuyeckas padora «IIpuBuBKa pacTeHHID.

Jkckypeusi «OCHOBHBIE METOJIbBl U JOCTHKEHHSI CEJICKIIMM PACTEHUH U
JKUBOTHBIX (Ha CEJIEKITMOHHY O CTaHIIUIO, IJIEMEHHY 1O bepmy,
COPTOUCTIBITATENILHBIM yYacCTOK, B TEIUIMYHOE XO35KMCTBO, B Ja0OpaTopHUro
arp OyHHBEp CHTETa WU HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKASI OMOJIOT Ul

OOBEKTHI, MCHOJB3yeMble B OMOTEXHOJIOTHHM, — KJIETOYHBIE W TKaHEBHIC
KyJbTYpbl, = MHUKPOOPTaHU3MbI, HUX  XapakTEpUCTUKA. TpaauimoHHas
OMOTEXHONOTH: XJIeOOMeUeHne, TMOTydeHHEe KHUCIOMOJIOYHBIX MPOIYKTOB,
BHHOIEeNHE. Mukpoouosorudeckuii cuATe3. OOBEKTHI MHKP OOHOJIOTHIECKUX
TexHoJorui. [Ipou3BoacTBO Oenka, aMUHOKHUCIOT M BUTAMUHOB.

Co3/1aHue TEXHOJOTUIA U UHCTP YMEHTOB LIEJIEHAIP aBJIEHHOTO U3MEHEHHSI U
KOHCTP yUPOBaHUS FTEHOMOB C LENbIO MOJYYEHUSI OpPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KaIINX HE BCTPeUaronIuecs B MpUp oJe OMOCUHTETUYECKUE Ty TH.



Knerounas unxenepus. Metoasl KyJbTypbl KIETOK U TKAaHEW pPAaCTEHUU U
*KuBOTHbIX. Kpuobanku. Comatuyeckass rUOpuAM3alMs W COMATUYECKUN
smOpuorene3. Mcnosib30BaHUE TaIrIOWJ0OB B CENEKIMU pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnoib306anue MOHOKIOHATbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHHUE. PekoHCTpyKuus
SAUIEKIETOK U KIOHUP OBAaHUE JKUBOTHBIX. METOI Tp aHCIUTAHTALIUU SIAEP KIETOK.
Texnonoecuu  0300po6neHUs,  KYIbMUBUPOBAHUSL U  MUKPOKIOHAILHO2O
DA3MHOIICEHUS CENbCKOXO3AUCMEEHHBIX KVAbMYP .

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBI CHUHTE3 T€HA U
KoHcTp yupoBanue pekomouHantHeiX JIHK. Co30anue mpanceennvix opeanusmos.
JlocTmkeHMsT W NEPCIEKTHBBl  XPOMOCOMHOM W TE€HHOM  MHXKEHED HUH.
DKOJIOTUYECKUE U ITUYECKUE NP 00I1eMbl T€HHON MHXKEHEP UH.

Menunmnckue ouorexHosioruu. [locrrenomuas uudposas meauiuna. TP -
JTUarHocTuka. MeTraboJIOMHBIN aHau3, TEHOICHTPUYECKUNA aHaJIM3 IMpOoTeoMa
YelnoBeKa JJI1 OLUEHKH COCTOSIHUS €ro 3J40POBbs. VICHOJIB30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Ttepanuss paka. 3D-OumoumkeHepus 1id pa3pabOTKu
(byHAaMEHTaIbHBIX OCHOB MEIULMHCKUAX TEXHOJIOTHH, CO3JaHMsI KOMILIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJOTHH TpEXMEpHOTO OUoNnpuHTUHTA U ckaddosauHra
I p elIEeHUs 3a4a4 [ep COHAJIU3UP OBAHHON MEIULIHBI.

Co3manue BEKTOPHBIX BaKIHUH C IEJbI0 OOecnedeHus KOMOMHUP OBAHHOM
3amuThl OT Bo30ynureneit OPBU, ycraHoBieHHE MOJEKYISIPHBIX MEXaHU3MOB
¢bynkunonup oBanust PHK-conepxaniyux BUpycoB, BbI3bIBAIOIIUX 0COO0 OMACHbBIE
3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuuel u cxemsl: «Vcnoib30BaHle MUKP OOPTaHU3MOB B TP OMBIIIJIEHHOM
p OU3BOACTBEY, «KierouHast unxeHep us», «I €HHasi HHKEHED Usi».

JlaGopaTtopHasi padoTa «l3yueHrne 0O0beKTOB OMOTEXHOJIOTHI).

IIpakTuyeckas padora «IlonydyeHne MOJIOYHOKHUCIBIX TIP OJTYKTOBY.

IKcKkypeusi «bHUOTEXHOJIOTHST — BaXKHEHWIas MpOU3BOJAUTEIbHASI CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE TP OM3BOJICTBO ).

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BuTHE 3BOJIOIMUOHHBIX MPEICTABIECHUNA B
ouoJsiorum

OBomonuonHas Tteopuss Y. JlapBuna. IIpeanochUiku BO3HMKHOBEHHUS
napBuHH3Ma. JKU3Hb UM Hay4dHas aeartenbHOoCTh Y. /lapBUHA.

JIBI>Ky1IHE CUITbI 3BOJTIOUMU BUIOB 110 Y. J[ap BUHY (BbICOKAsi IHTEHCUBHOCTD
pa3MHOKEHHUS OpPTaHM3MOB, HACJIEACTBEHHAs W3MEHYMBOCTh, Oophba 3a
CYILIECTBOBAaHHE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).



Odopmiienne cunTeTnueckot Teopuu sBostouuu (CTD). HeirpanbHas
Teopuss dBoJonuu. CoBpeMeHHass 53BOJIIOUMOHHAs OWoJIorusa. 3HadyeHHe
HBOJIIOLIMOHHOM TEOP UM B ()OP MUP OBAHUH €CTECTBEHHO-HAYYHON Kap TUHBI MUPa.

JleMoHCTpaLMU

[Toptpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 9. XK. Cenr-Unep, K.
KroBbe, U. [lapBuH, C. C. YUerBepukos, 1. U. [lImansraysen, k. Xonnein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxwuBoil npuponsl (no K. Jlunuero)y,
«JlectHumia xuBbIX cymiectB (mo Jlamapky)», «MexaHusm ¢QopMupoBaHUs
npucrnocoOlieHnid y pacteHuid U kuBOTHbIX (o Jlamapky)», «Kapta-cxema
mapuipytamyrtemectsus U. lapBunay, « Haxoaku Y. {ap Buna», « ®opmMbl 60pb0ObI
3a cyuectBoBanue», «llopoasl ronyoeit», «MHoroodbpasue KyJiabTypHbIX (GOpPM
KammycTbl», « I [opoapl JOMALIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «CxemMa COOTHOILIEHHUS JBWXKYIIUX CHJI 3BOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CUHTETUYECKOM TEOP MU 3BOJTIOLIUI.

Tema 2. Mukpo3BoIIOLHUS U €€ pe3yJIbTAThI

[Tonynsuus kak 37eMeHTap Hasl €AMHUIIA 3BOTIOIUU. COBP EMEHHBIE METOIbI
OIICHKM TE€HETHMYECKOr0 Pa3zHooOpas3usi U CTPYKTyphl nomynusiuuid. M3meHeHue
reHooH/1a TOMYyJSALMA KaK 3JIEMEHTAapHOE SBOJIOIHOHHOE SBJIEHHE. 3aKOH
reHerndeckoro paBHoBecus Jx. Xapau, B. BalinOGepra.

DnemeHTapHbIE (AKTOPHI (IBMKYIIHE CUJIBI) IBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpeild TreHoB — ciydvaiiHble
HEHANIpaBJIECHHbIE M3MEHEHUS 4YacToT ajuiejJedl B mnomyisuusax. ddekr
ocHOBaTens. Idpgpexkm Oymuiiouno2o copaviuka. CHUdCEHUe 2eHemuUuecKo20
pasHoobpasus: npudunsvl u creocmsus. Ilposenenue agpghexma opetigpa 2ernos 6
oonvuwiux u manvlx nonynayusx. Mwurpamuu.  M3onsuus  mOMyasym:
reorpaduyeckas (IIpoCcTpaHCTBEHHAs ), Onosiorndyeckas (penpoayKTUBHAS).

EcrectBennbiii oT60p — Hampamisionuid (akrtop sBomronun. Dopmel
€CTeCTBEHHOTO OTOOpa: JBWXKYIIUH, CTAOWIM3UPYIOMHMK, pa3pbIBAOIIUN
(mm3pyntuBHbIN). [TooBoi oTO0p. BO3HUKHOBEHNE M SBOJTIONNS COIUATIBHOTO
MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCTh OpPTAaHU3MOB KaK pPe3yJbTaT MHKP O3BOJIOIHH.
Bo3HukHOBeHHE  TPHCMOCOOJNEHMA y  OpraHu3MoB. Apomopdo3bpl U
uauoananrtauu. [Ip umepsl mp ucnocoO1eHnit y opraHu3zmMoB: MOp GoJIOTUYECKHE,
busnonornyeckue, OWMoOXWMHUEcCKHe, ToBeAcHUecknue. OTHOCHUTEIHHOCTH
P UCTIOCOOJICHHOCTH OPTAHHU3MOB.

Bun, ero kpurepum um crpykrypa. BumooOpa3oBaHue Kak pe3yiabTaT
MHUKp o3BoTIonnH. M30msmusa — kiatodeBoit dakTop BumpoooOpaszoBanus. Ilytn u
COCOOBI BH1000pa30BaHMS: aJJIONaTPHYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE  (IPKOJIOTUYECKOE),  «MTHOBEHHOE»  (MOJUILUIOUAU3ALNS,
rubpuauzanus). JTuTenbHOCTh SBOJIIOIMOHHBIX P OI[ECCOB.

MexaHu3mbl (popMUp OBaHUSI OMOJIOTUYECKOTO Pa3HOOOpa3us.

Posib  »BONIOIMOHHOW OMOJOTMKM B pa3pabOTKE HAy4YHBIX METOJIOB
COXp aHeHUs1 OnopazHooOpasusi. MUKp 03BOJIOIMS U KOBOJIIOLHS TAPa3UTOB U UX
x03s51€B. MexaHu3Mbl POp MUP OBaHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
00pHOBI C HEl.

JdemMoHCcTpanuu

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabnuipl 1 cxembl: «MyTanuoHHass U3MEHUMBOCTHY», «llomynsiroHHas
CTpyKTypaBuaa», «CxeMa np osiBjieHUs 3aKoHa Xapau—BaitnOepray, «J[Buxyiue
CHJIBI 3BOJIIOIUIY, « DKOJIOTHUECKAS! U3OJISALMS MOMYJISIUN CeBAHCKOU (Qopenny,
«l'eorpaduueckass U30JSIMA  JIMCTBEHHUI[BI CHUOMPCKOM W JIMCTBEHHUIIBI
naypckoi, « [ lomysiroHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U KepTBY», « CxemMa
JIEUCTBUS €CTECTBEHHOrO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«Hy cTpralibHBIN MellaHu3M», « JKuBbIe uckonaembie», « [ Iokp oBUTENbCTBEHHAS
OKpacka  XHUBOTHBIX), «IIpenynpexnatomias OKpacka  UBOTHBIX),
«Dusnonorudeckue agantanun», «IIpUCIOCOOJEHHOCT, OpTaHWU3MOB M €€
OTHOCHUTENBHOCTHY, «Kpurepuu Buna», « Buasi-1BoHuKN», « CTpYKTypa BHUa B
npup oae», «Crioco0bl BUA000p azoBaHus», «I eorpaduueckoe BUa000pa3oBaHme
TpE€X BUIOB JAHJIBIIICH», «DKOIOTUYECKOE BHUI000pa30BaHUE BUJIOB CHHHUIL,
«ITonumnounnasl pacrenuity, «KamyctHo-peneuHbiit rTuOp um».

OO6opynoBanue: rep 0apuu p aCTeHUM, KOJIJICKITUU HACEKOMBIX, UyUelia MTHIT |
3BEpE C MpUMEpaMH Pa3JIMYHBIX MPUCIOCOOJCHUN, Yydena NTHI[ U 3Bepei
pa3HBIX BHUIOB, TepOapuu pacTeHud OJM3KUX BHUAOB, OOpa30BaBIIUXCS
pPa3JIUYHBIMH CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BpIsgBIeHHEe W3MEHYMBOCTH y 0COOEH OJHOTO
BHJIA.

JlaGopatopHass pabora «lIpucrmocobiaeHns OpraHu3MoB U HX
OTHOCHUTENIbHAA 11eJ1eCO00p a3HOCThY.

JlaGopaTopHasi pab6ora «CpaBHEHHE BHUIOB 10 MOP(POTOTHIECCKOMY
Kp UTEP UIOY.

Tema 3. Makpo3BoJilouus U €€ pe3yJbTaThl

Meronpl wu3ydeHus MakpoO3BoJrOIMU. [laneoHTONIOTHYECKHE METOIbI
u3ydeHus osBomonun. llepexomnsie (GopmMbl U (QUIOTCHETUYECKHE P SiJIbI
OpTaHU3MOB.

buoreorpaduueckue metonbl uzydenus sBoitommu. CpaBHeHHEe QIOpHI U
dbayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue ob6iactu 3emnu. Bumbi-
SHAEMUKH U P EITUKTBHI.



OMOp MOJTIOTMUYECKUE U CPABHUTEIBHO -MOP POJIOTUYECKUE METOIbI U3YUECHUS
HBOJIOLMU. ['€HEeTHMUeCKHe MEXaHHU3MBbl HBOJIOLMM OHTOTEHE3a U MOSBICHHS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE OpPTaHBI.
PynumeHntapHpie  opranbl W aTaBU3Mbl.  MOJIEKyJsIp HO-T€HETUYECKHE,
OMOXMMHMYECKME M  MAaTEeMaTHYECKHE  METOJbl  W3YyUEHHsS  HBOJIIOLHUU.
['omosiornyneie TeHbl. COBpPEMEHHBIE METOJbl MOCTPOEHUS (PUITOTEHETUYECKUX
JI€p EBHEB.

XpOMOCOMHBIE MYTaIMH U 3BOJIFOLIUS TEHOMOB.

OO01ue 3aKOHOMEP HOCTH (TP aBuiia) ABOJIOIUU. [Ipunyun cmensvt yHKYULlL.
HeoOpatumocTts »BoMOLMU. AlanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJTIOLIUU.

JdemMoHcTpanuu

[Toptpersr: K. M. bap, A. O. Kosanesckuii, ®. Mroiuiep, 3. ['ekkens.

Tabnuupl u cxembl: «DuoreHeTHYECKUN pAa JOWAAN», «APXEONTEPHUKC,
«3Bepo3yoOnie  smepb», «Crerouedansi»y, «Punmodpursr», «CeMeHHBbIE
nanopoTHUKW», «buoreorpaduueckue 30Hb 3emiin», «/lpeid KOHTHHEHTOBY,
«Penuktel», «HauanbHble craguu 3MOpPHUOHATBHOIO PAa3BUTUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTHYHBIE OpTaHbDy, «PyIUMEHTHD),
«ATaBU3MBI», «XpOMOCOMHBIE HA0OpPHI YENOBEKa W IIUMIaH3e», «lJ1aBHbIE
HAIp aBJICHUS SBOJIONUIY, « OOI1I1e 3aKOHOMEP HOCTU 3BOJIIOLIMI.

OOGopynoBaHue: KOJJIEKIMH, TepOapuu, MYyJISHDKHM HCKOTMAEMBIX OCTAaTKOB
OpTaHU3MOB, MYJISDKH TOMOJIOTHYHBIX, AaHAJIOTUYHBIX, P YIUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJUICKIIUN HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue U pa3BuTHE )KU3HU HA 3emuie

Hayunble THUmoTe3sl MPOUCXOXKACHHUS >KU3HU Ha 3emie. AOuoreHes u
naHcrepMus. JloHayuyHbIe TP €ICTaBIECHUS O 3ap 0%KJICHUH KU3HU (KP CAllHOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOsKICHUS KU3HU U €€ OTp OBeprkeHne onbiTamu O.
Penm, JI. Cniamumaamanm, JI. Tlacrepa. [1p oncxoxaenue >KM3HA U aCTP OOHOJIOTHS.

OCHOBHBIE  3TaIbl HEOPTaHUYECKOM  DBOJIIOLMH. [Inanerapuas
(reosiornueckasi) SBOJIONUSA. XHUMHUYECKash SBOJIONUSA. AOHOTEHHBINM CHHTE3
OpraHu4eckux BemecTs u3 Heopranmdyeckux. Omeir C. Munnepa u I'. FOpwu.
O6pazoBanue mnoaumMepoB u3 MoHOMepoB. KoamepBaThHas rumorteza A. U.
OmapuHa, TUTI0Te3a TIep BUYHOTO OyiboHa [[k. XomeliHa, reHeThdecKast TUIIoTe3a
I'. Ménnepa. Pubo3zumer (T. Yek) m rumoreza «mmpa PHK» V. I'mnGepra.
dopmMupoBaHre MeMOpaH U BO3SHUKHOBEHHE TP OTOKJIETKH.

Uctopus 3emnu u mMeroasl €€ uzydeHus. Vckomaemble OpraHUYecKHe
ocratku. ['eoxpoHonorus u €€ wmeronpl. OTHOCHUTENbHAsT W aOCOIIOTHAS
reoxXpoHoJiorus. ['eoXp oHoIOTHYECKas MIKaixa: S0HbI, P bl, IEPHOIBI, STOXH.



HavanpHpie 3Tanmel opraHudeckou sBoJirounu. llosiBaeHne u 3BOJIHOLHA
NEPBBIX KIETOK. DBOJIOIMSA MeTaboau3Ma. Bo3HUKHOBEHNE NEPBBIX IKOCUCTEM.
CoBp eMeHHbIe MUKP OOHbIE OMOTUIEHKH KaK aHAJIOT NIEPBBIX HA 3eMJiie COOOILIECTB.
Crpomatosutsl. [IpokapHOTBI U 3yKap HOTHL.

[Ip oucxoxenne 3ykapuor (CMuMOUOTeHE3 ). DBOJIOIMOHHOE TP OMCX 0XKJIEHUE
BUPYCOB. IIponcXoXkaeHne MHOTOKJIETOYHBIX OPTaHM3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'DYHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOIUHN BBICIIMX pacTeHuil. OCHOBHBIE ap OMOP (PO3bI
pacrenunii. Beixonx pacrenui Ha cymy. [losBieHue CnopoOBBIX pacTeHUN U
3aBoeBaHHe MMM cymd. CeMeHHble pacTteHus. [IpoucxoxkaeHuEe UBETKOBBIX
PaCTEHUHU.

OcCHOBHBIE ATambl 3BOJIIOLUHU KMBOTHOTO Mupa. OCHOBHBIE apoMOP PO3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBP EMEHHBIX
TUIOB. [1ep BbIe XOp 1OBBIE )KUBOTHBIE. JKM3HB B BOJI€. DBOJIIOLMSA TO3BOHOYHBIX.
[Ipoucxoxnaenue ampubuii U pentuinid. [IponcxoxaeHne MIEKOMUTAIONUX U
ntul. [lpunnun xmroueBoro apomopdosa. OcBoeHue OECO3BOHOYHBIMU U
MMO3BOHOYHBIMU )KHBOTHBIMU CYIIIH.

Pa3zButne xu3Hu Ha 3emiie MO 3paM U NEpUOJaM: apXeW, IpOoTepo30i,
najeo3oi, Me3030H, KailHO30M. OOmas XapakTepuCTHUKa KiuMara U
reoJIorudeckux mnpoueccoB. [losiBiieHHE U paclBET XapaKTEpHbBIX OPTaHU3MOB.
VYrieoOpa3oBaHue: €ro yCcaoBHs U BIUSHUAE HA Ta30BbIM COCTaB aTMOCHEP bI.

MaccoBbi€ BBIMAP aHHS — 3KOJIOTHYECKUE KPU3KCHI ITpouwioro. [IpuynHel u
CIIEICTBUSI MAacCOBBIX BbIMHpaHHil. COBpEMEHHBI 3KOJIOTUYECKUN KpH3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6uopazHOOOpa3us Ha 3emiie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuuUIbI Kiaccupukanuu
opranu3moB. OCHOBHBIE CUCTEMATUYECKUE I'P YNl OP TAHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnamnanuanu, JI. [Tacrep, . . Meunnkos, A. .
Omnapun, [Ix. Xonaein, I'. Ménnep, C. Muwnep, I'. FOpu.

Tabmumpe! u cxembl: «Cxema onbita @. Penmy, «Cxema ombita JI. [Tactepa mo
M3YUYECHHUIO camMO3apokaeHus: xu3Hm», «Cxema ombita C. Mwuiepa, I'. FOpwny,
«JTanbl HEOPTaHUYECKOW  ABOJIIONMNY, «l'€OXpOHOJIOTHYECKAsT —IIKaJIay,
«HauanpHble 3Tanbl OpraHuYecKor IBOTIONUIY, «Cxema 00pa30oBaHus 3YKapuoT
nyTéM cumoOunoreneszay, «Cucrema >XMBOM TpUpOAbD», «CTpOEHHE BUpYCay,
«Apomopdo3sl pacrenmity, «Punnodure», «OTHOKIETOUHBIE BOJIOPOCIH,
«MHoroknerounsie Bogopociany, «Mxwm», «llamopoTHukm», «losoceMeHHbIE
pacreHusi», «OpraHbl UBETKOBBIX pacTeHHi», «Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApoMopdo3sl KHBOTHBIX», «lIpocteitmmey, «KurmeaHOmomocTHbIEY,
«IInockue 4ep BUY, «YneHucroHoruey, «PBIOEIY, «3EMHOBOIHBICY,



«IIpecmbikaromuecsy», «IItuup», «Mnekonutaromue», «Pa3Buthe XU3HH B
apXenCcKou 3p e», « Pa3BuTre KU3HU B ITP OTEP 030MCKOU 3pe», «Pa3BuTue KU3HU B
NAJIE030MCKOM 3p e», «Pa3BUTHE )KU3HA B ME3030MCKOM dpe», «PazBuTue )XU3HU B
KalHO30MCKOU 3pe», « CoBpeMeHHas CUCTeMa OP TaHUYECKOTO MUPay.

OOGopynoBaHue: repOapuM pacTEeHU pPa3IUYHBIX OTAEIOB, KOJJICKIIMU
HAaCEKOMBIX, BJIa>KHBIE P €MapaThl ’)KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJIJIECKIIUU
WUTJIOKOXKUX, CKENEThl IM03BOHOYHBIX >KMBOTHBIX, 4Yyyela MTUIl WU 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEW, MOJIE3HBIX HCKOIMAEMBIX, MYJSXKU OPTaHHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryaabnas Ja0opaTtopHas pabdora «MojaenupoBaHue ONBITOB
Munnepa—tOpu o u3yueHnro abMOreHHOT0 CHHTE3a OP TAaHUYECKUX COCTUMHEHU B
nepBUUHOU aTMochepe».

JlabopaTtopHas pabGora «l3yueHrne M ONMUCAHUE HUCKOIMAEMBIX OCTATKOB
JIp EBHUX OPTAHU3MOB.

IIpakTuyeckas padora «lM3ydyeHue 0COOEHHOCTEH CTpOEHHUS pacTeHUU
pa3HBIX OTAECIOBY.

IpakTuyeckas padora «M3ydeHrne ocCOOEHHOCTEN CTP OCHHS TTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [Ipoucxo:kaeHue 4eJI0BeKa — aHTPOINOTeHe3

Paznensl u 3agaum autponosoru. MeToabl aHTP OMOJIOTHUH.

CraHoOBIIEHHE NP EACTABICHUN O MPOUCXO0XKICHUHN YeI0BeKa. PeTuruo3ueie
BO33peHusl. COBp eMEHHBIE HAYUHBIE TEOP UH.

CXO0ACTBO 4€NIOBEKA C )KUBOTHBIMU. CHCTEMAaTHUECKOE MTOJI0KEHUE YETTOBEKA.
CBuuerenbcTBa  CXOJCTBA  YEIOBEKA C  JKUBOTHBIMHM:  CPaBHUTEIIBHO -
Mop (hoJTOTHYECKHE, AMOP MOJTOTUIECKHE, (hM3M0T0TO-OMOXMMUY €CKHE,
nopeaeH4Yeckre. OTINYUA YesloBeKa OT )KUBOTHBIX. [IpAMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NP U3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Tra U BTOPOM CUTHAJILHOM
CUCTEMBL.

JIBwxymiue cuibl ((haKTOpbl) aHTP OTIOTEHE3a: OMOJTOTHYECKUE, COIUAIbHEIC.
CooTHomieHre OMOJIOTUYECKUX U COIUAIbHBIX (DAKTOPOB B aHTP OMIOTEHE3E.

OcHOBHBIE CTainM aHTpoIMoreHe3a. PaHHue 4enoBekooOpa3Hbie 00e3bsHBI
(TIp OKOHCY/JIBI ) ¥ p aHHKE IIOHTHUJIBI — OOIIHE TP €IKK YEII0BEKOOOPa3HBIX 00E3bsIH U
Jroaen. ABCTpaJIONUTEKH — JIByHOTHE NP €KK JTtojeil. YemoBeK yMenbli, ep Bbie
M3TOTOBJICHUS OPYIUMU TPy 1a. YemoBeK Mp AMOXOISIIIUMN Y TEP BBIA BBIXO JHOJEH
3a mpenensl Adpuku. YemoBek TelmenpOeprckmii — OOmMMM TP E€IO0K
HEaHJIep TaJIbCKOTO YEJTOBEKA M YEJIOBEKA Pa3yMHOI0. YenoBeK HeaH1ep TalbCKUI
KaK BUJ JIIOJAEH XOJOJHOrO KinMaTta. YemoBeK pa3yMHbIM COBPEMEHHOTIO THIIA,
JICHUCOBCKUIN YEIIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamMu AdQpukw.
[Taneorenerrka u najieOreHOMHMKA.



DBOJIIOLUSL COBPEMEHHOT0 4YeloBeKa. EcTecTBEHHBIM 0TOOp B MOIMYJIALMIX
yenoBeka. MyTalmoHHBIN Tponece U noauMop pusM. [lomynsimoHHbIe BOJIHBI,
npeid reHoB, Murpauus U «3G(eKT oCHOBATENS» B MOMYJISLUAX COBPEMEHHOTO
YenoBeKa.

Yenoseueckue pacel. llomatne o pace. bosbmme pacel: eBponeougHas
(eBpaswmiickasi), aBCTpaJO-HErpoOUJIHAsE (PKBATOpHUAJIbHASI), MOHIOJIOWHAS
(a3uaTcko-amMepuKaHcKas). BpeMs u ImyTH pacceineHusi 4eaoBeKa IO IUIaHETe.
EnuHCcTBO  4yenmoBewecknx pac. HaydHasd  HECOCTOSTENBHOCTh  pacHu3Ma.
[Ipucnoco6aeHHOCTh YeNOoBEKa K pPa3HbIM YCIOBHUSM OKpYXaloIIEed CpeJbl.
Bnusinue reorpaduueckoit cpenbl U apeiida TreHOB Ha MopoJoruro u
(U3HOJIOTHIO YETOBEKA.

MexnucuuiinHapHble  MeTtoAsl B (uzmueckoil  (OMOJOrMyeckoil)
AHTPONOJIOTUU.  DBOJIOIMOHHAA  AHTPONOJIOTHS W NAJIEOAHTP ONOJIOTHS
YEeIOBEYECKUX TMOMyIAUi. bruoconnanbHple HCCAEN0BAHUS P UP OBl YEIOBEKA.
HccnenoBanue KO3BOMIONNUN OMOTOTHUECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. Hapsun, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabnuie! 1 cxembl: « MeToIbI aHTP OMOJIOTUNY, «['0JTOBHOM MO3T 4YenoBeKay,
«YenoBekooOpazHble 00€3bsiHbDY, «CKeleT 4enoBeKa M CKEJeT LIMMIIaH3e»,
«PyIrMeHTBI 1 aTaBU3MBL», «BHKYILIME CUIIBI AHTP ONOr€HE3a» , « DBOJIFOLMOHHOE
JIPEBO  YEIOBEKa», «ABCTpajgonurek», «YemoBek yMenbli»y, «YenoBek
P AIMOXO IAIININ, « [[eHncoBckuii uenoBek» « Heanaepranblb», « KpoMaHBOHIIBDY,
«IIpenkn yenoBekay, « ITalbl BOJIIOLINN YET0BEKa», «Pachl UeTOBEKay.

O6opynoBaHue: MYJS)KM OKAMEHENOCTe, NpeAMETOB MaTepHualbHOU
KyJbTypbhl TIPEIKOB deloBeKa, penpoaykiuu (pororpaduu) KapTHH C
MUA(OJIIOTHUECKUMU ¢ OWOJCHCKUMH CIO)KETaMH TP OUCXOXKIACHUS YeloBeKa,
dboTorpadun HaX0J0K UCKOTIAEMBIX OCTATKOB YEIOBEKa, CKEJIET YEIOBEKa, MOJIEb
yepena 4YelioBeKa M 4Yepena MIMMIIAH3E, MOJENb KHCTH 4YEIOBEKa U KHUCTU
IIAMIIAH3€, MOJEIN TOPCa NP €IKOB YEI0BEKA.

JlaGopaTopHasi pabGora «l3ydeHne 0COOEHHOCTEH CTpOEHHUS CKeera
YeJI0BEKa, CBSI3aHHBIX C MPIMOXOKICHUEM).

IpakTuyeckas padora «3ydyeHue 3KOJIOTHUECKUX aJlalTalliid YEITOBEKAY.

Tema 6. JkoJiorusi — HaAyKa 0 B3aMMOOTHOLIEHHAX OPraHU3MOB H
HAIOPTraHU3MEHHBIX CHCTEM C OKPY:KAIOLIeH cperou

3apoxaeHue U pa3Buthe 3kosoruu B Tpyaax A. ['ymbonsara, K. @. Pynse,
H. A. CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3ana4u
sKoJ0Tud. CBSI3b FKOJIOTHH C IP YTUMH HAyKAMHU.



Metonsl 3kosiorun. IlosieBbie HAOMIOAEHUS. DKCIEPUMEHTHl B 3KOJIOTUU:
npupoAHble U JlabopatopHble. MoaenupoBaHUE B SKOJOTMU. MOHUTOPHUHT
OKp Y KaIOIIEH Cpelbl: JTOKAIBHBIN, pPEruoHaIbHBIN U TJ100aTbHbIN.

3HauCHHE OKOJIOTUYECKMX 3HAHUM Ui YEJOBEKa. OJKOJOTMYECKOE
MHP OBO33P EHUE KAK OCHOBA CBSI3EM yenoBedyecTBa ¢ npupoaon. ®opmupoBanue
DKOJIOTUYECKOU KYyJIbTYPBI U IKOJIOTMYECKOW I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpaLMU

[Toptpersi: A. I'ym00abaT, K. @. Pynse, H. A. CeBepuos, J. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Pa3nensl skonorun», «Meroasl 3kojorumy», «Cxema
MOHHUTOP MHI'a OKP YKaroLEen Cp ebD».

JlabopaTopHas  pabora  «/3yuyeHue  MeTOJIOB AKOJIOTUYECKUX
VICCIIE0OBAHUIY .

Tema 7. Opranu3msl U cpea 0OUTAHUA

Dxonoruyeckue HaxkTop bl ¥ 3aKOHOMEPHOCTH uX jAeicTBusa. Knaccupukams
HKOJOTHUECKUX (DAaKTOPOB: a0MOTUUECKUE, ONOTHUECKHE, AaHTP ONloreHHbIe. O01I1e
3aKOHOMEPHOCTHU JIEUCTBUS dKoIoTHueckux (aktopoB. [IpaBuno munumyma (K.
[npenrens, FO. JInbux). TomepaHTHOCT. DBpUOUOHTHBIE U CTEHOOMOHTHbBIE
OpTaHU3MBI.

AoOuotnyeckue ¢akropsl. CBer kak skonoruueckuit ¢akrtop. [eicTBue
Pa3HBIX YYACTKOB COJIHEYHOTO CIIEKTPA HA OPTaHU3MBbl. DKOJOTUYECKHUE I'PyIIIbI
pacTeHuid M JKMBOTHBIX 0 OTHOWIEHWIO K cBeTy. CurHajabHas poJib CBETA.
doTonep noau3Mm.

Temnepatypa kak skojorudeckuit axrtop. JledictBue temmepaTypbl Ha
opranu3Msbl. [[oMKHIIOTEp MHBIE 1 TOMOMOTEP MHBIE OPTAHU3MbI. DBpP UTEP MHBIE U
CTEHOTEP MHBIE Op TaHU3MBI.

BnaxHnocte kak skosiornueckuit ¢akrtop. I[lpucnocobneHuss pacreHuit k
HoJiJIep KaHuio BoJIHOTO OanaHca. Knaccudukanus pacTeHuil Mo OTHOIIEHHUIO K
Boze. [Ipucnoco6iieHust KUBOTHBIX K U3MEHEHUIO BOJIHOTO P EKUMA.

Cpenbl 00MTaHHUS OPTaHU3MOB: BOJHAs, HA3EMHO-BO3/yIlIHAsl, IOYBEHHAS,
riyOWHHAsT TIOATNOYBEHHAs, BHYTpUOpPTaHU3MEHHas. DU3UKO-XUMUYECKUE
O0COOCHHOCTH cpel oOuTaHuWs opraHu3MoB. [IpucrmocoOieHus OpraHW3MOB K
’KU3HU B Pa3HBIX Cpenax.

buonornyeckue purMmbl. BHenmiHue m BHyTpeHHHE pUTMBI. CyTOYHBIE H
roauyHbie puTMbl. [IpHrcrnoco61eHHOCT OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM
YCIIOBUM KU3HMU.

Kuzuennbie ¢Gopmbel opraHu3MoB. lloHaTHe o JXKU3HEHHOW Gdopme.
Kuznenunsie (op MbI pacTeHUIL: 1ep €Bbsl, KyCTAPHUKH, Ky CTApHUYKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (DOPMBI >KUBOTHBIX: THIPOOHUOHTHI,
reoOMOHTHI, a3p 0OMOHTBI. OCOOEHHOCTH CTPOECHUS U 00pa3a >KU3HHU.

buotnueckue  Qgakropsl. Buasl = OMOTHMYECKMX  B3aMMOJECHCTBUIA:
KOHKY P €HIIUS, XUIITHUYECTBO, CUMOUO03 1 ero gopmsl. [Tapasutusm, kooneparus,
MyTyajianu3M, KOMMEHCaJIU3M (KBap THpaHTCTBO, HaxJ1eOHn4ecTBO ). Herp opuueckue
B3auUMOJICHCTBUS  (TomMueckue, Qopuueckue, ¢abdpuyeckue). 3HAUYCHUE
OMOTHUYECKUX B3aUMOJCUCTBUM [JIs CYIIECTBOBAaHUS OPTaHU3MOB B cpele
oburtanus. [Ip MHIIUIT KOHKYPEHTHOTO UCKIIFOUCHUSI.

JdemMoHcTpanuu

Tabmuupr u cxembl: «Dxonorudeckue (GaxTopbl», «CBETOBOW CIEKTP»,
«IKOJIOTUYECKHE TP yIIIbl )KUBOTHBIX TI0 OTHOIIIEHUIO K CBETY», « Termnokp oBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE XUBOTHBIE», «Du3nosiornueckue ajantamnuu
KUBOTHBIX», «Cpenpl oOWTaHHWS OpTaHU3MOBY», «buHoJIOTHUYECKHE PHUTMBIY,
«Kuznennole QGopMbl  pacreHui», «Ku3HeHHbIE  (OPMBI  KUBOTHBIXY,
«KocucTemMa P OKOIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOT O Jecay, «llenu
NUTaHUS», «XHIHAYeCTBO», «llapasutmam», «KonkypeHims», «CumoOuo3»,
«KoMmeHcanuzmy.

OOGopynoBanue: repbapuu pacTeHUH M KUBOTHBIX, MPHUCIOCOOJCHHBIX K
BIUSHUIO PA3JIMYHBIX HKOJOTMYECKHX (PaKTOpOB, TepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PaCTEHUH, CBETOJIFOOWBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC P ACTEHHUS, Tep OapUH U KOJUIEKIIUH TETUIOT00UBBIX,
3UMOCTOMKHX, MOP030YCTOMYMBBIX pacTEHUl, Uyyesna NTUll U 3Bep e, rep oapuu
pacTeHuid, OTHOCSALIUXCS K TUrpoduTaM, Kcepopuram, Me30pUTaM, KOMHATHBIE
pacTeHus JaHHBIX TP Y1, KOJUIEKIIUU )KUBOTHBIX, OOUTAIONINX B pa3HBIX Cpeaax,
repObapud M KOJUJIGKIIMU PACTCHUH ¥ JKUBOTHBIX, OOJANAIOIMIMX YepTaMH
NP UCIOCOOJICHHOCTH K CE30HHBIM WM3MEHEHUSM YCIOBHU KH3HHU, TepOapuu u
KOJUICKIIMM PACTEHWHA W >KUBOTHBIX Pa3]IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIHH
KUBOTHBIX, YYACTBYIOIIHNX B Pa3JIMYHBIX OMOTHYECKUX B3aMMOICUCTBUSX.

JlaGopaTopHasi pabdora «BrpisgBiIeHHE NPHUCIIOCOOTIECHUN OpPTaHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHasi pabdora «BrisgBiIeHHE NPHUCIIOCOOIEHUN OpPTaHU3MOB K
BIIUSTHHUIO TEMIIEPaTyp bI».

JlaGopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTCHHM W3
Pa3HBIX MECT OOUTAHHUS.

Tema 8. DkoJiorusi BUI0B U MOMYJISIIHH

OKOJIOTUYECKHE  XapaKTepUCTUKW  momyJysinuu.  [lomynsamms — kak
Omomoruveckas cuctema. Posrb Heo THOPOHOCTH Cp €/1bI, GPU3UISCKUX OApbEPOB H
0COOCHHOCTEH OMOIOTHH BUIOB B ()OP MUPOBAHUH I OCTPAHCTBEHHOM CTP YKTYP bl
nomyJisiiuii.  OCHOBHBIE TIOKa3aTeld TMOMYJISIIIUN: YWUCICHHOCTh, TUIOTHOCTD,



BO3pAacTHasT M MOJOBasg CTPYKTypa, POKIAEMOCTb, NPUPOCT, TEMI POCTAa,
CMEP THOCTh, MUTP allUs.

DKOJIOTHYECKAsL CTPYKTypa nonyysiiuu. O1eHKa YUCIEHHOCTH MOy JISIIUH.
JlnHaMuka monmyiasauuy U €€ peryJisinus. buoTuyeckuil moTeHIuan NOmyJsIuu.
Mo aenupoBaHue TMHAMUKY N0y sy, Kp uBbIe p 0CTa YUCITEHHOCTH MO JISIIIAH.
KpuBbie BbIkUBaHUS. Peryisiys 4UCICHHOCTH MOMYJISIIUN: poJib (aKTOpOB,
3aBUCSIINX U HE 3aBUCAIINX OT INTOTHOCTH. DKOJIOIMYECKUE CTp aTeruu BUI0B (- 1
K-ctparterun).

[Tonstue 00 sKoJioTMUEecKOl Hule BUaa. MecrooOuranue. MHoroMmep Has
Mozaenb 3koaorndeckon HumM Jx.M. XatumHcoHa. Pazmepnl 3K0JIOTHYECKOU
Huiy. [loTeHImanbpHas u p eain30BaHHAS HUIIU.

Bun xak cucrema nonmynsiumii. Apeanbl BUAOB. BUIbl U UX KU3HEHHbBIE
CTpaTeruu. JKOJOTUYECKUE SIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUSI M MUTpalMil >KUBOTHBIX. bHOJIOTHYECKHE
WHBAa3UM Yy KEP OJHBIX BUIOB.

JdemoHcTpanuu

IToptper: Ix. . XaTuuHCOH.

Tabnumpel ¥ cXembl: «IKOJOTHYECKUE XapaKTEPUCTUKH TOIMYJISIIIUN,
«IIpocTpaHcTBEHHasi CTpyKTypa nomyJsinun», «Bo3pactHeie mnUpaMuibl
nonyJyisiuuny, «CKOpOCTh 3aceyieHUs] TMOBEPXHOCTH 3E€MJIM  Pa3IudyHbIMU
opranuzMammny, «Mouenp 3kosiornueckor Humu Jx. M. Xatunnconay.

O6opynoBaHue: rep 0apuu pacTeHU, KOJJIEKINUN )KUBOTHBIX.

JlaGopatopHass pabGora «IlpucnocobneHuss ceMsH pacTeHHH K
P acCCeICHUIO».

Tema 9. Jko0rus coo61IECTB. IKOJOTHIECKHE CUCTEMBI.

CooOmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOIICHO3E.

Dxocuctema kKak oTkpbiTas cucrema (A. [[x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpTaHM3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHU. Tpoduyeckue 1enu u cetdn. AOWOTHYECKHE OJIOKH
skocucteM. [1ouBbI M Wbl B 3KOcucTEMax. Kp yroBopoT BEIIEeCTB ¥ TOTOK HEP TUU
B DKOCHCTEME.

OCHOBHBIC  TIOKa3aTelIM  dAKOCUCTEMBI.  buomMacca W NpOIYKUHUS.
DKOJOTHYECKUE TTUP AMUIBI YHUCe, OMOMACChl M DHEPTHH.

Hunamura skocucmem. Kamacmpoghuueckue nepecmpotiku. @nykmyayuu.
HamnpapienHbie 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKieccuu. [lepBudHbIie 1
BTOPUYHBIE CYKIIECCMM M WX NPHUYUHBL. AHTPONOTEHHbIE BO3JCHUCTBUS Ha
cykneccuu. KnnmakcHoe coo61iectBo. buopasnoobpasue u moJiHOTa Kp yroBop oTa
BEIIECTB — OCHOBA yCTOMYMBOCTH COOOIIECTB.



[Ipup oHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpel U
0KeaHos. IKocucmemsl myHOp, 1ecos, cmenei, nyCmbolHb.

AHTpOIIOrEeHHbIE DKOCUCTEMBI. Arposkocucrema. ArpoueHos3. Paznnuwns
MEXy aHTPOMOTEHHBIMU U TP UP OJTHBIMU IKOCUCTEMAMHU.

VYpO6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI YypOoskocucreM. ['opojckas
¢nopa u ¢ayna. CuHa"Tpomnmzamus ropojckoid (ayHsl. buonoruueckoe u
XO03SIUCTBEHHOE 3HAYEHUE arp 09KOCUCTEM U yPOOIKOCHUCTEM.

3akoHOMepHOCTU (HOP MUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
akocuctemMax. Ponbw kackaonoz2o sgpgexma u 6u006-30upuxamopos (Kirouesvix
8U008) 6 (yHKyuoHupoganuu sxocucmem. IlepeHOC SHEPTUN U BEIIECTB MEXIY
CMEKHBIMH PKOCUCTEMAMU. Y CTOMUYHUBOCTh OPTAHU3MOB, OMYJISIUN U SKOCUCTEM
B YCIOBHUSX €CTECTBEHHBIX M AHTP OMOTEHHBIX BO3CHCTBUIA.

Mexanusmol  @o30eticmeusi  3A2pA3HEHULl  pPA3HLIX ~ MUNO8  Ha
CyO0p2anHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM VPOBHSX,
OCHOBbl  IKOJIOSUYECKO20 ~ HOPMUPOBAHUS  AHMPONO2EHHO20 — 8030€lCMBUSL .
MeTo10510THsl MOHUTOPMHTa €CTECTBEHHBIX M aHTP OMOTE€HHBIX 3KOCHUCTEM.

JdemMoHcTpanuu

[Toptper: A. Ix. Tencnu.

Tabmumer u  cxembl: «CTpykTypa  OuolleHO3a»,  «IDKOCHCTeMa
IIUP OKOJTMCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIMOHAJIbHbIE
IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3KOCHUCTEME»,
«llenu nutanus (macTOMIIHAS, AETP UTHAA )», « DKOJOTHUECKAsT MUpaMUAa YUCEI»,
«JKoJioruueckast mup amuaa OMoMacch», « IKOJOTHUecKass MUpaMuaa SHEPTUNY,
«O6pazoBanue 6os0Tay, «I[lepBuunas cykueccus», « Boccranopienue jeca nocie
noxkapa», « JKocucrema o3epar, « ArpoueHos», «KpyroBopor BeliecTB U MOTOK
SHEPTHUH B arpoieHose», «[IpuMepsl ypOo3KkocucTem».

OO6opynoBanue: rep 0apuu p aCTeHUH, KOJIJIEKITUU HACEKOMBIX, UyUelia MTHIT |
3Bep ei, rep Oapuu KyJIbTYPHBIX U TUKOP ACTYIIMX P ACTCHUM, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnueckasi padora «/3ydenue u onucanue yp0O03KOCUCTEMBDY.

JlaGopaTopHasi pabora «l3ydeHue paszHooOpa3ust MEIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX HKOCHUCTEMAX).

IKCKypcust « DKCKYpCHs B THIUYHBIN OnoreorieHo3 (B myOpaBy, Oepe3Hsk,
CIIbHUK, Ha CyXOJOJbHBIN WM IOMMEHHBIHN JIyT, 03€p 0, 00JI0TO)».

IKCKypcHust «DKCKypCUsi B arpodKOCUCTEMY (Ha MOJ€ WU B TEIUIMYHOE
XO03SIUCTBO )».

Tema 10. Buocdepa — riodajbHasi IKOCHCTEMA

buochepa — obOmiemnanerapras ob6oyiouka 3emMiId, TAe CYIIECTBYET WU
CyIlleCTBOBaJIa KU3Hb. Pa3BuTHe np encraBienuii o 6uocdepe B Tpyaax . 31occa.



VYuenue B. . Bepnajackoro o 6uocdepe. Obnactu Ounocdepsl u e€ coctaB. XKupoe
BeIlIecTBO 6rochepbl U ero QyHKIIHH.

3aKOHOMEPHOCTH cylecTBoBaHMs 6Ornocdepnl. OcoOeHHoCcTH Onochepbl Kak
rii00anbHOM 3kocucTeMbl. [JlunamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOX MUY ECKUE LIUKIIBI (YIiaepo/a, a30Ta). PUTMHUYHOCTD SIBIEHMI
B Onocdepe.

3oHanbHOCTL Ouochepsbl. [lonstue o O6uome. OCHOBHbIE OMOMBI CYIIU:
TYHJIpa, XBOWHBIE JIECa, CMEIIAHHBIE U IIIUP OKOJIMCTBEHHBIE JIECa, CTENHU, CABAHHBI,
Ty CTBIHU, TP OITMYECKUE JIeca, BLICOKOTOphs. KiuMar, pacTuTenbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypau (pyHKIIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTEHIIMAIa U
onocdep HbIX QyHKIHIA.

JdemMoHcTpanuu

[TopTpersr: B. U. Bepranckuii, 3. 3rocc.

Tabnuuel u cxemsl: «I'eoceprl 3eminn», «KpyroBopor azota B mpuUpoae»,
«KpyroBopor yriepona B mnpuponae», «KpyroBopor kuciopona B OpUpOe»,
«KpyroBopot Bojsl B ipupoje», «OCHOBHbIE OMOMBI cylin», « Knumatuueckue
nosica 3emsiny, « Tynapay, «Taiiray, « CMmemansblil jecy, « [ LIup okoJIMCTBEHHBIM
nec», «Crenby», «CaBanHay, «IlycTeinsy, « Tponuueckuii aecy.

OOGopynoBanue: rep Oapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIUH YKUBOTHBIX.

Tema 11. YesioBek M OKpy:xamomas cpena

DKOJIOTUYECKHE KPHU3UChI M WX NpUYUHBL. Bo3jaeiicTBue yenoBeka Ha
ouocdepy. 3arpszHeHHEe BO3AYITHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoJHOM cpeanl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kinmara.

AHTp ONOTEHHOE BO3/IECTBHE HA PACTUTEIbHBIN U )KUBOTHBIA Mup. OxpaHa
PaCTUTEIBLHOTO W KUBOTHOTO MHpa. OCHOBHBIC TP MHIUIBI OXPaHBI TP UP OJIHI.
Kpacapie kuuru. Oco0o oxpansembie npupognbsie Tepputopum (OOIIT).
borannueckue caspl ¥ 300JI0TUUECKHE Map KH.

OcHOBHBIE MPUHIUIBI YCTOMUYUBOTO PA3BUTHS YETOBEUECTBA U MPUP OJIBI.
PammonansHO€  TPUPOAOMOJIB30BAaHME M COXPAHEHHE OHOJIOTHYECKOTO
pasHooOpasus 3emian. OOmUe 3aKOHOMEPHOCTH TI00aBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBP EMEHHOTO KPHU3HCA M €T0 BEP OSITHBIC MOCIIEICTBUSA.

Pa3zButne MeETOJOB MOHUTOPHUHTA pPAa3BUTHS OMNACHBIX TEXHOTEHHBIX
nporeccoB. CucmemHble UCCIe008aHUsl nepexoda K pecypcocbepezarowei u
KOHKYPEeHmOoCcnocobHot snepeemuxe. buonozuueckoe paznoobpasue u buopecypci.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuusarwue 00Cmyn K
uUHgopmayuu no CoCMoOSAHUIO OMOENbHbIX 6Uu008 u okocucmem. (OcCHOBbI



9Kopeabunumayuy 3KoCucmem u cnocooos 060pbobvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCEM.
JleMoHCTpaLMU
Tabmuupr u  cxembl: «3arpsizHeHHe atMocdepbl», «3arps3HeHue
ruapocdepb», «3arps3HeHue nouBbly, «llapHukoBbId 3PdexT», «Ocobo
OXpaHsieMbI€ P Up OJHBIE TEP pUTOP UK», «MOJENH yIpaBiIsieMOTO MUPa».
O6opynoBanue: ¢ororpaduu OXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoi
kauru Poccuiickoit @enepannu, KpacHoil KHUTH p €rMOHA.



IHHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yJibTaTaM OCBOCHUS
oOydJamnuMucs MpoTrpamMM CpeaHero oOmero oOpa3oBaHUs: JUYHOCTHBIE,
METanp €IMETHBIE U TP EIMETHBIE.

B cTpyKType IMYHOCTHBIX p €3yIBTATOB OCBOCHUS P OTPaMMBbI IO OMOJIOTUH
BBIJICJICHBI CIIETYIOIINE COCTABISAIONINE: 0CO3HAHUE 00YUAIOUIUMUCS POCCUNCKON
rpaJ1aHCKOW UJEHTUYHOCTH — TOTOBHOCTH K CAMOP @3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOINpENENEHUI0, Haauuyue Mmomusayuu K OOydYeHHI0 OHOJIOTHH,
yeneHanpaeienHoe passumue BHYTPEHHHUX YOEXKJAEHWH JMYHOCTM HAa OCHOBE
KJTFOYEBBIX IIEHHOCTEH M HMCTOPHUUYECKUX TPaWlIUA pa3BUTUS OUOJTOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YHAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMoJIOTHUYECKOTO O00pa30BaHUs, HaIuuue NPaABOCO3HAHUS DKOJIOTUUYECKOM
KyJbTYPbl, CHOCOOHOCMU CMAa6Uumsb 1EIU U CTP OUTh KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE p €3YJILTAaThl OCBOCHHS TP OrPAMMBI 110 OMOJIOTHUU JTOCTUTAIOTCS
B CIWHCTBE Y4YE€OHOW M BOCIHUTATENBHOW JEATEILHOCTH B COOTBETCTBUM C
TP aIUIIUOHHBIMU P OCCUMCKUMHU COLIMOKYJIbTYPHBIMH, UCTOP MUECKUMHU U Ty XOBHO -
HPaBCTBEHHBIMH IIEHHOCTSIMH, TP UHSITBIMU B OOIIECTBE NP aBUJIAMU U HOp MaMU
MOBEJICHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEW NO3UIUHU JIMYHOCTH, MATPUOTH3MA U
YBa)KCHHS K 3aKOHY ¥ TP aBOTIOPSAJIKY, YETTOBEKY Tpy/la U CTapIIEMy IMOKOJICHHUIO,
B3aMMHOTO YyBa)XKCHHS, OEpPEKHOTO OTHOIICHUS K KYJIbTypHOMY HACICIUIO U
TpaJaulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccurickon denepanuu, npupoae u
OKD YKaroIlIen cpeae.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHHUS yuyeOHOro mpenmera «buomorusy»
JIOJKHBI OTP aKaTh TOTOBHOCTB M CITOCOOHOCThH 00YUYarOIIUXCS P YKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3HUIMEH JTWYHOCTH, CHUCTEMOMN IIEHHOCTHBIX
OpPHMEHTAIi, TIO3UTHBHBIX BHYTPCHHUX yOEXKICHUH, COOTBETCTBYIOIINX
TP aAUIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO OOIIecTBa, pacliupeHUE KU3HEHHOTO
OIIbITA U OIBITA JIESITENBHOCTH B IIP OLIECCE P €ATM3AUNA OCHOBHBIX HAIIpP ABJICHUMN
BOCIIUTATEIbHOU JIEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpasKaaHCKOT0 BOCIUTAHMS:

c(op MUPOBAHHOCTH I'p KJAHCKON MO3UITMH 00y YaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKEHHUE
3aKOHA U IPaBOIOP ANIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTA IPHU CO3/IaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIITOJIHEHUN
OMOJIOTUYECKUX AKCIIEP UMEHTOB;

CIOCOOHOCTh OMpPENENsiTh COOCTBEHHYIO TO3UIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €&

YMEHHUE YUHUTHIBATh B CBOUX JECHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOEH C pa3HbIMU yOSXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTIMU U
COIIMAJILHBIM MOJIOKCHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IMPOLECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHbIX, TO3HABATEIILHBIX W HCCIEAOBATEIbCKUX 3aJ1a4, YBaXUTEIHHOTO
OTHOIIIEHUS K MHEHHMIO OTIOHEHTOB MPU OOCYXXJIEHUU CIIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO COJEp KAHMUS;

FOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEP CKOM JIESITENbHOCTH;

2) IaTPMOTHYECKOT0 BOCITUTAHUS:

chopMuUp OBAaHHOCTD p OCCUMCKOM rpaxXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH II€p €l
PoauHoi, ropnoctu 3a cBOM Kpau, CBOIO PoauHy, CBOU S3BIK U KYJbTYpY,
MPOUIJIOE U HACTOSIIIeE MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K TIP UPOJHOMY HACTIECTUIO U TAMSTHUKAM TP UP OJbI,
JTOCTIXKEHUSIM Poccun B HayKe, UCKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPYE;

CIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, TMOHWMAHHUS 3HAYCHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MIPUP OJIbI, B )KM3HH YEJIOBEKAa U COBPEMEHHOTO OOIIECTBA;

uaenHas yoeXIEHHOCTh, TOTOBHOCTh K CIyKeHUI0 U 3amute OTeuecTsa,
OTBETCTBEHHOCTh 3a €ro Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMA:

OCO3HAHHE JIYXOBHBIX LICHHOCTEN P OCCUKMCKOTO HApPOa;

chOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, JTUYECKOTO ITOBEICHHS;

CIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W MPHUHHAMATh OCO3HAHHBIC P CIICHUS,
OPUEHTUPYSICh HA MOP AJIbHO-HP aBCTBEHHBIC HOP MBI U 1ICHHOCTH;

OCO3HAHWE JWYHOTO BKJIaJa B TMOCTPOCHHUE YCTOWYMBOTO OymyIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM P OJITUTENISIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TPHUHATHS LEHHOCTEHW CEMEWHOM KW3HM B COOTBETCTBHU C
TpaauuusiMu HapoaoB Poccnu;

4) 3¢TeTHYecKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO H
TEXHUYECKOT'O0 TBOPYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIICHHUI;

IMOHUMaHHUE SMOIMOHAJILHOTO BO3/ICHCTBUSI )KUBOM MPUP OJ1bI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIP)KEHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICHHE
P OSIBJISATH Ka4eCTBa TBOPUECKOU JIMUHOCTH;

5) ¢uzuveckoro BocnuTaHusi, GopMUPOBaAHHUS KYJbTYPbI 3I0POBbSI H
IMOIUOHAJILHOTO 0JIAT OOy YHSI:

NOHMMAaHWE M pealu3alus 3J0pOBOTO MU 0e30macHoro obpasza KU3HU
(3mopoBoe  TMTaHWE, COOJIOJICHWE TUTUCHWYECKUX TIPaBWI HW  HOPM,
cOQTaHCUPOBAHHBIM PEKHM 3aHATHH € OTHOBIXA, pETyJsIpHas Qu3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUSI K
COOCTBEHHOMY (DM3UYECKOMY U MICUXUYECKOMY 370p OBbIO;

MOHUMAHWE IIEHHOCTH TMPaBWJI WHIWBHIYAJIBHOTO M KOJJIEKTUBHOTO
0€30TacHOT0 MOBEICHUS B CUTYAIHSIX, YI'P OKAIOIIHUX 310D OBBIO U KU3HU JTIOJCH;

OCO3HAHHE TIOCICIACTBUN W HEMPUATHS BP €HBIX MPUBBIYEK (YIOTP OCHNUS
aJIKOT0JIsI, HApKOTHUKOB, Ky CHH);

6) TPy/10BOT0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTM MAaCTepCTBa, TPYIOJIIO0UE;

TOTOBHOCTh K aKTHBHOW JESITETbHOCTH TEXHOJIOTHYECKOW U COIMAIBHOM
HAIIP aBJICHHOCTH, CIOCOOHOCTh HHUIIMUP OBATh, IJIAHUP OBATh M CAMOCTOSITEIILHO
BBITIOJTHATD TaKyIO JEATSIIHHOCTD;

MHTEpEC K pa3IndHbIM cdepaM mp odeccuoHaIbHOMN AeITeTbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOP Oyayiield mnpodeccud U Ppealu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHWI0O M CaMOOOpa30BaHHWIO Ha
P OTSIKEHUU BCEN KU3HU;

7) 3KOJIOTHYECKOT0 BOCITUTAHUS:

DKOJIOTUYECKH IIeTIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KyJIbTYphI: HPHUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKH HMX BO3MOXKHBIX TOCIEACTBUN JJIs
OKD Y KaIOIIEN CpEbI;

OCO3HaHME I100aJTbHOTO XapaKTepa SKOJOTHYECKUX MPOOJeM U MyTel ux
pCIIICHHS,

CIOCOOHOCTh HCIOJIB30BaTh NpHOOpeTaeMble MPU HM3YYCHUH OHOJIOTHH
3HAHUSI W YMEHHMS TPU pEHIeHHH MpoOJieM, CBA3aHHBIX C PalMOHAIbHBIM
IpUPOAOTIONIb30BaHUEM  (COOJNIOJICHHE TpaBWI TOBEACHUS B MPUPOJIE,
HAIMpPaBJICHHBIX HAa COXpPAaHEHHWE PaBHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHCTEM, Orocheps);

AKTUBHOE HENPHUITAE JCUCTBUM, TMNPHUHOCAIIUX BpPEI OKpYyKAOUIEH
P UP OJHOM Cpefe, YMEHHUE MPOTHO3UPOBATh HEOJIATOMP UATHBIE YKOJIOTUYECKHE
MOCIIE/ICTBUS TP €ANP MTHUMAEMBIX JACHCTBUI U NP EIO0TBpaIlaTh UX;



HaJIMYME P a3BUTOr 0 3KOJIOTUYECKOTO MBILIIEHUS, PKOJIOTHUECKO N KYJIbTYPbI,
OTbITa NEeATEIbHOCTH HKOJIOTUYECKOU HAIp aBJICHHOCTH, yMEHHUS
PYKOBOJICTBOBATbCS MU B MO3HABATENbHOW, KOMMYHHUKATUBHOW M COIMAIBHOM
P AKTUKE, TOTOBHOCTH K YYaCTHUIO B P AKTUUECKOM A TENBbHOCTU SKOJIOTMUECKOM
HAIp aBJICHHOCTY;

8) HeHHOCTH HAYYHOT 0 O3HAHHUS:

c(pOopMHUP OBAHHOCTb MHPOBO33pPEHUSA, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HaAYKU U OOLIECTBEHHOW NP aKTUKH, OCHOBAHHOT'O Ha JIHAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIbTYPHOM MUPE;

COBEpLICHCTBOBAHUE S3BIKOBON M YMTATEIILCKOM KyJIbTYypbl KaK CpeEACTBa
B3aUMOJICUCTBUSL MEXKAY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMaHUE crneuupukn OMOJOTHM KAaK HayKH, OCO3HaHUA €€ pOoJIM B
(GbopMHpPOBaHUM PALMOHAJIBHOTO HAYYHOTO MBILIJIEHUS, CO3JaHUU LEIOCTHOTO
IpeCTaBiIeHUsI 00 OKpPYIKaIIIeM MUpPE KaK O €IUHCTBE MPUPOIbl, YEIOBEKa U
oO1iecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W peElIeHUuH TMpoosieM
COXpaHEHUs MPHUPOJHOTO paBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJOTHH JJIsI COBPEMEHHON LMBUIU3ALINU:
oOecrieueHrs HOBOTO YPOBHSI PAa3BUTHS MEAMIIMHBI, CO3JJaHUE TEP CEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peuaTh pecypcHble NpoOJeMbl pa3BUTHS
YeJIOBEUECTBA, MOMCKA Iy TEH BHIX0/1a U3 TT100aIbHBIX 9KOJOTUYECKUX NP 0o0iIeM U
obOecrieueHHsi mepexoja K YCTOMYMBOMY Pa3BUTHIO, pPallMOHAIBHOMY
WCMOJIb30BaHUIO MPUPOJHBIX PECYypcoB U (HOPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OMOJOTMYECKMX 3HAHMM B LEIAX
MOBBIIIEHUST OOIIeH KyJbTYpbl, E€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KakK
COCTaBHOM YacTu PyHKIIMOHATBHON P aMOTHOCTH 00yUaronuxcsi, GopMupyemMoit
npu U3y4eHUH OUOJIOTUY;

NOHMMAHHE CYUTHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MHCIOJIb30BaTh IOJydaeMmble 3HAHUSA ISl aHalIU3a U
O0OBsSCHEHUSI SABJICHUN OKPY>KAIOIIEr0 MUPa U MPOUCXOAIIUX B HEM U3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIC 3aKIIOUEHHS HAa OCHOBE HAyYHBIX (PAKTOB U
UMEIOIIMXCS JJAHHBIX C LEbI0 MOJYYeHHs I0CTOBEP HbIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITETILHO HCIIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS IS
peleHust npo0JieM B pealbHbIX KUZHEHHBIX CUTYalUAX;

OCO3HaHHUE IEHHOCTU HAY4YHOU AESITEeIbHOCTH, TOTOBHOCTh OCYILECTBIISThH
P OEKTHYIO U UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBUAYAJIBHO U B TP YIIIIE;

TOTOBHOCTh M  CIOCOOHOCTP K HENMPEPHIBHOMY O00pa30BaHHIO U
caMo00pa30BaHUI0, K aKTUBHOMY IOJIYUYEHHUIO HOBBIX 3HaHMUA MO OMOJIOTHU B
COOTBETCTBUU C KU3HEHHBIMU MOTP EOHOCTSIMHU.



METAHNPE/IMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHS YUeOHOTO Tp eameTa «bruomorus»
BKJIFOYAIOT: 3HAYUMBbIE 17 (OpMHUPOBAHUS MHPOBO33PEHUS OO0YUYaArOIIUXCS
MEXIUCIUTITAHAP HbIE (MEXKIIP AMETHBIE) 00IIeHaYYHbIE TTOHITHS, OTP aXKaroIIne
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CHeNU(UKY METOJIOB TO3HAHUS,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUS, SABJIECHHE, TP OLIECC,
crcTeMa, Hay4IHBIN (DaKT, P MHIIMI, TUIOTE3a, 3aKOHOMEP HOCTh, 3aKOH, TEOP U,
UCCIIEJOBaHUE, HAOJIIOACHHE, W3MEPEHUE, OJKCIHEPUMEHT U  JIpYyTHeE);
YHUBEpCaJIbHbIE Yy4YeOHbIe JeUCTBUS (IIO3HABATENbHBIC, KOMMYHHUKATUBHBIE,

pEryJIsTUBHBIE), obecrieunBaromue  GopmMupoBaHue  (PYHKIMOHAIBHOU
IPAaMOTHOCTH M COLMAJIbHOW KOMIIETEHIIMH OOyYaromuxcs; CHOCOOHOCTb
oOyuaromuxcs UCMOJIb30BaTh OCBOECHHBIE MEXIMCUUIUIMHAPHBIE,

MHPOBO33pCHUECKHE 3HAaHWS W yHHUBEpCalbHbIC y4eOHBIC JCHCTBHS B
MMO3HABATEILHON U COLIMATBHOM TP AKTUKE.

B pesynpraTe wu3ydeHus OWMOJOTMM HA YPOBHE CpPEIHETO OOIIEro
obpazoBaHusi y oOyyaromierocss OyayT cpopMHpoOBaHbl TMO3HABATEIbHBIE
YHUBEp CaJIbHbIC yUCOHBIC ISHCTBYSI, KOMMYHUKATUBHBIC YHUBEP CATTbHBIC yUCOHbBIS
JEHCTBUS, PETyJSTUBHBIC YyHUBEpCAIbHBIC YUYEOHBIE JICHCTBHS, COBMECTHAs
e TEIIbHOCTb.

MeranpenMeTHbie pe3yabTaThl OCBOCHHUS TPOTPaMMBI CPEIHEro OOIIero
00pa3oBaHUs JOKHBI OTPaXKaTh:

OBiajeHne  yHHUBEPCAJbHBIMH  y4YeOHbIMH  TO3HABATEJIbLHBIMH

NEeCTBUSAMM:

1) 6a30BbIe JJOrHYECKHE 1€l CTBHA:

CaMOCTOSITENIBHO ~ (OpMyJUpPOBaTh M  aAKTyaJIM3UpOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOP OHHE;

UCMOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JTOTHUECKOTO MBILIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHUS, Kjaccu(UKaIu, 0000IIeHN s ), P aCKPbIBaTh CMbICI
OMOJIOTUYECKUX MOHSITHH (BBLACISTh UX XapaKTep HbI€ NP U3HAKH, YCTaHABIUBATD
CBSI3U C IPYTUMU NOHATUSIMU);

OTNpEACNATh LENU ACITeNIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH UX
JOCTH)KEHUS, COOTHOCUTD PE3YJIbTAThl JEITEIbHOCTU C TOCTABICHHBIMU LIETSAMU;

MCIOJIb30BaTh OMOJIOrMYeCKUEe TOHATHUS U1l 00BsACHEHUS (DAKTOB U SBJICHUN
YKAUBOM TP UP OB

CTPOUTH JIOTUYECKUE pacCyX AeHUs (MHIYyKTUBHBIC, JACIYyKTHBHBIC, IIO
aHAJOTHUH), BBIABIISTH 3aKOHOMEPHOCTH U NMPOTHUBOPEUHUS B paccMaTpUBAEMBbIX
ABJICHUSIX, POPMYJIUPOBATH BBIBOBI M 3aKITIOUECHUS;

NPUMEHATh  CXEMHO-MOJETbHBbIE  CpeIcTBa Uil MpEeICTaBIICHUSA
CYILIECTBEHHBIX CBA3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJOTHYECKUX 00BEKTaX, a



TaKK€ TMPOTHUBOPEYUHA PpPa3HOTO POJA, BBISBICHHBIX B  Pa3JIMYHBIX
UHGOPMAITMOHHBIX UCTOYHUKAX

pa3pabareiBaTh MJIaH peElIeHUs] TPoOJieMbl C YUETOM aHajlu3a UMEIOIIUXCS
MaTep UaJbHbIX U HEMATEP UAJIBHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBBI B JICSITENBHOCTh, OIIEHUBATH COOTBETCTBUE P €3YJIHTATOB
LEIAM, OLICHUBATh PUCKHU MOCIEACTBUM AEATEIbHOCTH;

KOOPJIMHUPOBATh W  BBINOJHITH paboOTy B  YCIOBUSIX PEajbHOIO,
BUPTYaJIbHOTO U KOMOMHUP OBAHHOTO B3aMMO/ICUCTBUSI;

pPa3BUBATh KP €aTUBHOE MBIIIJICHUE P U P ECIIEHUU KU3HEHHBIX TP 00JIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE AeliCTBHS:

BJIaJI€Th HABBIKAMU Y4€OHO-UCCIIEI0BATENIHLCKOM U TP OEKTHOM AESATENBLHOCTH,
HaBbIKAMU pa3peuieHusi MnpoOJieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOUCKY METO/I0B PEUICHHUS TP AKTUYECKUX 3a4a4, [P UMEHEHUO
pa3JIMYHBIX METO0B MO3HAHUS;

WCIIOJIb30BaTh Pa3JIMYHbIC BUJIbI JICITEIBLHOCTH IO MOJYYEHHUIO HOBOTO
3HAHUS, €r0 WHTEPIIpETAIMU, NPeoOpa3oBaHUIO U MPHUMEHEHUI0 B y4YEOHBIX
CUTYaIMsX, B TOM YHCJIE IPH CO3/IaHUU YUEOHBIX U COI[UATbHBIX TP OCKTOB;

(dhopMUPOBaTh HAYUYHBIN TUI MBITIIJICHHUS, BIAJICTh HAYYHOW TEP MUHOJIOTHEH,
KJIFOUYE€BBIMU MOHSATUSIMA U METOJIAMU;

CTaBUTh M (POPMYyJIUPOBATH COOCTBEHHBIE 3ajlaud B 0Opa30BaTEIbHOU
JEeATEIIbHOCTA U )KU3HEHHBIX CUTYAIUAX;

BBISIBJISITh TP MYUHHO-CIICAICTBEHHBIE CBS3M M aKTyaJW3WpOBaTh 3ajauy,
BBIJIBUTAaTh TUINOTE3Y €€ pEIICHMS, HAXOJAUTh apTyMEHTHI JJIsl JOKa3aTelibCTBA
CBOMX YTBEpKICHUM, 3a]]aBaTh MapaMeTPbl U KPUTEP UH P CLLICHHUS;

AHAJIM3UPOBATh MOJIYYEHHbIE B XOJ€ PEIICHHUS 3aJlaud PeE3yJbTaThl,
Kp UTHYECKH OLICHUBATh UX JIOCTOBEP HOCTh, TP OTHO3UP OBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTyallMsM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT,

OCYILIECTBIISITH II€JICHAINP aBICHHBIN MOUCK TIEpEeHOCa CPENICTB M CIOCOO0B
JEeUCTBUS B TIP 0PECCUOHATBHYIO CpEny;

YMETh TEepEHOCUTh 3HAHMS B TMO3HABATEIbHYIO U MPAKTHUYECKYIO 00J1acTH
KUZHENESITEIIbHOCTH;

YMETb UHTErP Up OBATh 3HAHUS M3 Pa3HBIX P EIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE HJICH, TP EJIaraTb OpUTHHAIbHBIE MOJXOJbl U P EIICHUS,
CTaBUTH MIPOOJIEMBI U 331a4H, JOIYCKAIOIINE aJIbTep HATUBHBIC P CIICHMUS.

3) padora ¢ undopMmaIueii:

Op UEHTUPOBATHCSI B P A3JIMYHBIX UCTOYHHUKAX HHPOpMaIUU (TEKCTEe Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSIPHOW JuTepaTtype, OMOJIOTUYECKUX CIOBaApAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, B VIHTepHETE), aHATU3UPOBATH



MH(GOP MALUIO P A3TUYHBIX BUAOB U (DOPM P €ACTABIECHUS, KP UTUUECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HENP OTUBOP €YNBOCTH;

dbopMyIHpOBaTh 3aMPOCHl ¥ MPUMEHATH Pa3IMYHbIE METOJIbI IP U MOUCKE U
0TOOp € OMoIornuecKoi nHMOpPMaIu, HEOOXOJUMOM JIJIsI BBITIOJTHEHUS Y4EOHBIX
3aj7ay;

npuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(OPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEP LIEHCTBOBATh KyJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS P a3JIMUHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpAaTh ONTUMaJbHyl0 (OpMy IHpeACTaBICHUS
OunoJsiornyeckoi HHpopmaluu (CXeMbl, Tp aQUKH, TUarpaMMbl, TaOJIHULbI, PUCYHKU
1 Ipyroe);

UCMOJIb30BaTh HAayUHbIA $I3bIK B KayecTBE CpeEAcTBa Npu padoTe C
Ouosiornyeckoi uH(pOpMauUel: NPUMEHATb XUMUYECKUE, (U3UUECKHE U
MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, GOpMyJibl, aO0OpeBUaTypy, HOMEHKIATYPY,
UCMOJIb30BaTh M NPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMUECKHE  CpE/ICTBA
HAIJISTHOCTH;

BlIaJiecTh ~ HABbIKAMHU  pAacloO3HaBaHUs W 3allUThl  MHPOpMAaIMH,
uH(GOPMAMOHHOM 0€3011aCHOCTU JIUYHOCTH.

Ogi1ajieHne YHHBEPCAJTbHBIMH KOMMYHHKATHBHBIMH J1€CTBUAMM:

1) o6mienme:

OCYILIECTBISATh KOMMYHUKAIIMH BO BceX cep ax )KU3HU, AKTUBHO y4aCTBOBAThH
B JIMAJIOTE WIH JUCKYCCHH MO CYyUIECTBY 00CYX/1aeMoil Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHHUSI OTHOCUTEIBbHO BBINIOJIHEHUS TIpearaeMon
3aJla4d, YUYUTHIBATh UHTEP €Chl U COTJIACOBAHHOCTh MO3UIIMM 1P yTUX YUYaCTHUKOB
JUaJioTa Win JUCKYCCUN);

pacno3HaBaTh HeBepOalibHbIE CpelcTBa OOIEHUs, MOHUMATh 3HAYEHHUE
COLIMAJILHBIX 3HAKOB, MPEANOChUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYyallWH,
YMETh CMSATYaTh KOH(QIUKTHI U BECTH TIEP ETOBOPBI;

BJIaJIETh PA3JIMUHBIMU CIIOCOOAMH OOIIEHHSI U B3aUMOJICUCTBUS, TOHUMATh
HaMep CHUS I yTUX JI0JIeH, TIP OSBJIATH yBaXKUTEIHLHOE OTHOIIIEHUE K COOECETHUKY
U B KOppEKTHOU popme hopMyTupOoBaTh CBOM BO3P AXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHHS C MCIIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eATeIbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMaHIHON U MHAUBUAYaTbHON
pabOoThI P U P CIICHUH OMOJIOTUISCKOM TP 00J1eMBbI, 000CHOBBIBATh HEOOX 0 TUMOCTh
P UMEHEHUS TP YIIIOBBIX ()OP M B3aMMOICUCTBUSA MPU P CIICHUN YUEOHOU 3a1auH;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX ACHCTBHMI C y4E€TOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaXKOTO UJIeHA KOJUICKTHBA;



NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPTaHU30BBIBATH W
KOOP IMHUPOBATh JEUCTBUS IO €€ JIOCTHXKECHHUIO: COCTABIISATh IUIAH JIEWCTBUH,
pacnpenensaTh pojiu ¢ y4ETOM MHEHUH YYaCTHHUKOB, OOCYXJaTh PE3yJbTaTbl
COBMECTHOM PadOTHI;

OLICHMBAaTh KAa4E€CTBO CBOEr0 BKJIAJa M Ka)XJOI'0 y4aCTHUKAa KOMaHJbI B
OOIIMI pe3yNbTaT MO pa3pabdOTaHHBIM KPUTEP USIM;

IpemaraTb HOBBIE TIPOEKTHI, OLEHMBATh WJEH C MO3HWIMU HOBU3HBI,
Op UTMHAJIBHOCTH, P aKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTyalMsIX, TP OSABJISITH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

OBiajieHNe YHUBEPCAJbHBIMHU PeryJISITUBHBIMH 1eHCTBUSIMU:

1) camoopraHu3anus:

UCMOJIb30BaTh OMOJIOTMYECKHE 3HAaHMS ISl BBISBJICHUS NPOOJEM M HUX
pellIeHUs B )KU3HEHHBIX U YUE€OHBIX CUTYyalUsX;

BBIOMpPATh HAa OCHOBE OWOJOTMYECKMX 3HAHWM IIEJIEBbIE U CMBICIOBbBIC
YCTAHOBKH B CBOUX JEHUCTBUSAX M MOCTYNKAaX IO OTHOLICHHIO K KUBOW MPUPOJE,
CBOEMY 3J0POBBIO U 30D OBbIO OKP YKaIOUIUX;

CaMOCTOSITENIBHO OCYIIECTBIATH ITO3HABATENBHYIO AEATENbHOCTD, BBISBIISAThH
p 00JIeMBbI, CTAaBUTh U (DOPMYJTUPOBATh COOCTBEHHBIC 3a/1a41 B 00pa30BaTeIbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENIbHO COCTaBJIATh IUJIaH peEIIeHUus MpoOJieMbl C Y4E€ToM
UMEIOIIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TP €ANIOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYalMsIM;

pacHupsTh paMKi y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX TP €MTOYTEHMUIA;

JeN1aTh 0CO3HAHHBIN BEIOOP, apTYMEHTHUP OBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh NP MOOP €TEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO IIUPOKOW 3pyAUIMH B
pa3HBIX 00JacTSIX 3HAHWM, MOCTOSHHO TOBHIIIATH CBOM 0Opa30BaTCIbHBIN H
KYJIbTYPHbI Y OBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE P E3YJIbTATOB LIETSAM;

BIIaJIcTh HABBIKAMHM TIO3HABAaTEIbHOM pedruekcud KakK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUH W MBICIUTENbHBIX MPOILIECCOB, UX PE3YyJIbTATOB H
OCHOBaHUH, UCMOJIb30BaTh MPHUEMBI pedICKCHU NI OLIEHKH CUTyalluu, BRIOOpa
BEPHOTO P ECILICHHUS;

YMETh OLICHUBAaTh PHUCKM W CBOEBPEMEHHO MPHUHHUMATh PEHIEHUS MO0 HX
CHW)KCHHIO;



IIPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU AHAJIHU3E PE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE CeOs1 U APYTrUX:

NP UHUMATH ce0sl, HOHMMAasl CBOM HEJOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apTYMEHTBl APYTUX IPHU AaHAJIU3E PE3yJIbTaTOB
NEATEIbHOCTH;

IpHU3HABATh CBOE MPABO M MPaBO APYrUX HA OLINOKH;

pa3BUBAThH CIIOCOOHOCTh IOHUMATh MHP C IMO3UIMU APYTOr0 YEeIOBEKA.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yJibTaTbl OCBOEHHUS COJAEpKaHHUS Yy4eOHOro MpeaMera
«buonorus» Ha yriayOJIEHHOM YypPOBHE OpPHUEHTHUPOBAaHbI Ha oOOecreueHue
npoduibHOro oOyueHuss oOyuarouuxcs Ouosiornd. OHHM  BKIIOYAIOT:
cneurduyeckue 1 OMOJOTrMY Hay YHbIE 3HaHMSI, YMEHUS U CIOCOOBI IEUCTBUI O
OCBOEHMIO, MHTEPIIP ETAIIMU U 1P €00p a30BAHUIO 3HAHUM, BUJbI AESITEIBHOCTH 1O
MOJIyYEHHIO HOBBIX 3HAHUM U MX NP UMEHEHHIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
pEabHBIX KU3HEHHBIX cUTyalusax. [IpenmeTHblie pe3ysibTaThl P €ACTABICHBI 10
rojiaM U3y4eHHUs.

[IpenmeTHbIe pe3yabTaThl OCBOSHHS yueOHOTo nipeamera «buomorus» B 10
KJacce NOJKHBI OTP a)KaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJIOTUH B CUCTEME
€CTECTBEHHbIX HayK, B ()OpMHUPOBAHUM €CTECTBEHHO-HAYYHON Kap THHBI MUpa, B
NMO3HAHUM 3aKOHOB MPHUPOJBl M PELIEHUH MpoOJIeM paluOHAJIbHOTO
P Up OJIONOJIB30BAHUS, O BKJIAJIE P OCCUICKUX U 3apyOEXKHBIX YUEHBIX B pa3BUTHE
OuoJIoruy;

BJIaJICHHUE CHUCTEMOM OHMOJIOTMYECKHMX 3HAaHWM, KOTOpas BKJIIOYAET:
OCHOBOTMOJIaTalome OHOJOTUYECKUE TEPMHHBI U TMOHATHS (3KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, FOMEOCTa3, CaMOperyJisius, cCaMOBOCIIPOU3BE/ICHHUE,
HACJIE/ICTBEHHOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE), OUOJIOTUUECKHE TEOpUU
(xnerounas reopust T. 1IBanna, M. llIneitnena, P. Bupxoa, xpoMocomHast Teop ust
HacnenctBeHHoctu T. Moprana), yuenus (H. M. BaBumoBa — o 1eHTpax
MHOTOOOpa3uss U  MPOUCXOXKACHUS  KyJIbTypPHBIX  PACTEHUHM), 3aKOHBI
(emmHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIUICHUS, YUCTOThI TaMET,
He3aBUCMMOTO HacinenoBanus [. MeHnens, TOMOJOTMYECKUX PAIOB B
HacJIeACTBEHHOU U3MEHYUBOCTHU H. n. Basuiosa), TP UHLIATIBI
(KOMIUIEMEHTap HOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMHM HAy4YHOTO TO3HAHMS, HUCHOJb3yEMBIX B
OMOJIOTUYECKUX MCCICAOBAHUIX JKHUBBIX OOBEKTOB (OMHCAaHHE, H3MEpEHUE,
HaOJIF0/IeHNe, IKCIIEP UMEHT);



YMEHHE BBIJICNSATh CYIECTBEHHBIE ITP H3HAKH: BUPYCOB, KJIETOK MPOKAPHUOT U
YKapHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIIE
Oakrepuil, rprOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTP OCHUS OPTAaHOB U CUCTEM
OpTaHOB pPACTEHHWH, KHBOTHBIX, YEJIOBEKA, IPOIECCOB KHU3IHEAEATEIbHOCTH,
P OTEKAIOIIUX B OpTaHU3MAaX PaCTeHUH, )KUBOTHBIX U YeNTOBEKA, OMOIOTUYECKIX
P OLIECCOB: 0OOMEHa BeIIeCTB (METabO0JIN3M), IIP EBp ALLEHUSI SHEPTUH, O O3KEHUS,
aBTOTP OPHOTO ¥ TeTep OTP OPHOTO TUIIOB MUTAHHS, POTOCHHTE3a 1 XEMOCHHTE3A,
MUTO3a, Meii03a, raMeToreHe3a, SMOp UOTeHe3a, MOCTIMOP MOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHS, WHANBUAYaJIbHOTO Pa3BUTUS Opranm3Ma (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T'€TEp 031Ca, UCKYCCTBEHHOTO 0TOOpa;

yMEHHE YCTaHAaBIMBATh B3aUMOCBSI3M MEXAY OPTaHOWIAMH KIETKH M UX
GYHKIUSIME, CTPOEHHEM KIETOK pPa3HbIX TKaHeW W HMX (QYHKIUIMH, MEKIY
OpraHaMyd ¥ CHUCTEMaMH OPTaHOB y pPAacTEHHUM, >KMBOTHBIX U YENOBEKa U HUX
GYHKIMSIMU, MEXIY CHUCTEMaMU OPTAaHOB W WX (YHKIUSMHU, MEXKIY dTaraMu
oOMeHa BeIIeCTB, dTallaMy KJIIETOYHOTO ITUKJIA ¥ KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamamMu SMOPHUOHAIBLHOTO Pa3BUTHSA, T€HOTUIIOM U (EHOTUTIOM, (PEHOTHIIOM U
dbakTOopamu cpenbl OOUTaHUS;

YMEHHE BBISBIISITh OTIMUUTENBHBIC TP U3HAKH )KUBBIX CUCTEM, B TOM UHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJOTHYECKYIO
TEp MUHOJIOTHIO ¥ CHMBOJIUKY JIJISI I0Ka3aTeIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX
CHCTEeMAaTHYECKUX TP YIIIT;

YMEHHE pelIaTh ONMOJIOTHUECKUE 3a1a4UH, BBISBIIS T P MIMHHO-CIIEICTBEHHBIS
CBSI3M MKy UCCIIEY EMBIMH OMOJIOTUISCKUMHU TP OTIECCAMU U SIBJICHUSMH, JIEIaTh
BBIBOJIBI U TP OTHO3BI HA OCHOBAHHH IOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh J1abOpaTOpHbIE U MpaKTUYeckue padoThl, coOIIOAAThH
npaBuia npu padorte ¢ yueOHbIM U 1a00paTOpHBIM 000pyA0BAHHUEM;

YMEHHE BBIABUTaTh THUIOTE3bl, MPOBEPATh MX 3KCIEPHUMEHTAIbHBIMU
cpencrtBaMu, (GOpMyIUpysl LENb UCCIAEAOBAHUS, aHAJIM3UPOBATH IOJYYEHHbIE
pe3yJbTaThl U JAeNaTh BbIBOJIBI;

YMEHHE YYacCTBOBATh B y4E€OHO-HCCIEAOBATEIBCKONW paboTe Mo OHMOJIOTHH,
HKOJIOTUU U MENMLIMHE, MPOBOAUMON Ha 0a3e IIKOJbHBIX HaYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh MOJYYEHHbIE pe3yJbTaThl HAa  YYEHUYECKHUX
KOH(Ep CHIINSX

yMEHHE OLEHMBATh 3TUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUNA B
obmactu  OWOJIOrMM U MEAWIMHBI  (KJIOHMPOBAaHHE,  HCKYCCTBEHHOE
OILIOJOTBOP €HHE, HAIMPABICHHOE U3MEHEHHE I'€HOMAa M CO3/1aHHE TPaHCTEHHBIX
OpTraHU3MOB);



yMEHHE OCYIIECTBIISITh OCO3HAHHBIA BHIOOp Oyayiien mpodeccnoHaabHOM
JeSITETbHOCTH B 00JaCTH OMOJIOTUH, METUIIMHBI, OMOTEXHOJOTHH, BETEp MHAD UH,
CEITBCKOT0 X035IUCTBA, MUIIEBO TP OMBIIIICHHOCTH, YTIyOIsTh TO3HABATENbHBIN
MHTEp €C, HAITP aBIICHHBIN HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Np oeccuu u
OpOJ0JKEHHE OHOJIOTUYECKOr0 00pa30BaHUs B OpTaHM3ALUSAX CPEIHErO
1p 0PECCHOHATBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOSHHS yueOHOTO nipeamera «buomorus» B 11
KJaacce TOTKHBI OTPAXKaTh:

cpOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJIU OHOJIOTUHM B CUCTEME
€CTECTBEHHBIX HAayK, B (POpMHpPOBAHMU COBPEMEHHOUN €CTECTBEHHO-HAyYHOU
KapTHHBI MHUpa, B MO3HAHWM 3aKOHOB MPUPOJBI M PEIICHUH IKOJIOTUYECKUX
npoOjieM 4YelnoBEYeCTBa, a TakKe€ B PELIEHUH BOIMPOCOB PAalMOHAJIBHOTO
TP ¥P OI0TOJIb30BAHUS, ¥ B (POP MUP OBAHUU IIEHHOCTHOTO OTHOIIIEHUS K MIPUPO/IE,
00111€CTBY, YEIIOBEKY, O BKJIa/I€ POCCUIUCKUX U 3apyOEKHBIX YUEHBIX -OUOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIQJETh CHUCTEMOU OMOJOTHYECKMX 3HAHUM, KOTOpas BKIIOYaET
OTpEeNeleHuss W TMOHUMAHUE CYIIHOCTH OCHOBOTIOJIATAIOMIMX OMOJOTHYECKUX
TEpMHUHOB WM TOHATUN (BUJ, 3KOCHCTeMa, Ouocdepa), OMOIOTHUUECKUE TEOPHUU
(aBomrormonHas reopust Y. JlapBuHa, CHHTETUYECKAsT TEOP Vsl IBOJIFOIMN), YUCHHUS
(A. H. CeBeprioBa— 0 myTsX u HampaBieHusx spostonun, B.1. Bepranckoro — o
ouocdepe), 3akonbl (renernueckoro paBHosecus Jx. Xapau u B. BaitnOepra,
3apoabimeBoro cxoxacrea K. M. bopa), npasuna (munumyma FO. JIubuxa,
HKOJOTHUUECKOW NUpaMHUAbl SHEPTHUM), Tunore3bl (rumoreza «mupa PHK» V.
['unbepTa);

yMEHHE  BJAJeTh OCHOBHBIMH  METOJAaMH  HAay4YHOTO  TIO3HAHUS,
UCIIOJIb3y EMBIMU B OMOJIOTUYECKHIX UCCIIE0BAHMUSX )KUBBIX 00BEKTOB U IKOCHCTEM
(omucaHue, U3MepeHue, HAOII0/IEHUE, SKCIIEPUMEHT), ClI0COO0aMU BBISIBICHUS U
OLICHKU aHTP OMOTEHHBIX U3MEHEHUI B P UP OIE;

yMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKH: BHUJOB, OHOI€OLEHO30B,
AKOCHUCTEM M Omochepbl, CTAOMIN3UPYIOMIET0, IBMKYIIETO M Pa3pbIBAIONIETO
€CTECTBEHHOTO oTOOpa, aJJI0NaTP HUECKOTO u CHMITATP HIECKOTO
BU1000pa30BaHMsl, BAUSHUS ABMKYLLIUX CHJT BOJIIOLUHM Ha T€HO(POH] MOMyJIALINY,
P KCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpe/ie 00UTaHus, Yep A0BaHUS HAIP aBICHUN
IBOJIIOIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B SIKOCHCTEMAX;

yMEHHE YCTAaHaBIMBATh B3aUMOCBS3M MEXIY IMPOLECCAMH 3BOJIOLHNH,
JBIKYIIUMU CHJIAMHU aHTPOINOTeHe3a, KOMIOHEHTAMH Pa3IU4HbIX IKOCHCTEM U
[P UCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

yMEHHE  BBISBIATh  OTIMYUTENbHbIE TNPU3HAKUM  JKUBBIX  CHUCTEM,
P UCTIOCOOJIEHHOCTh BHJIOB K cpene oOMTaHus, aOMOTHYECKUX U OMOTHICCKUX



KOMITOHEHTOB  JKOCHUCTEM, B3aMMOCBS3€l OpTaHM3MOB B COOOIIECTBAx,
AHTP OMOTEHHBIX U3MEHEHHUU B SKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHE HCII0Ib30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OHMOJOTHYECKYIO
TEp MUHOJIOTHIO U CHMBOJIMKY JIJISI J0Ka3aTeIbCTBA POJCTBA OPTAHU3MOB Pa3HBIX
CHCTEMATHYECKUX TP YIIIT, B3aUMOCBSI3H OPTaHU3MOB M CP €/Ibl 0OUTaHUS, STUHCTBA
YEIIOBEUYCCKMX pac, HEOOXOJAMMOCTH COXpaHEHHS MHOToOoOpasws BHJIOB U
AKOCHUCTEM KaK yCIOBHUS COCYIIECTBOBAHUS MPHUP OBl M YSIIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHY eCKUE 33141, BBISBIIATH P NIMHHO-CIIC/ICTBEHHBIC
CBSI3U MEXKy UCCIISAY EMBIMH OMOJIOTUICCKUMU ITP OIIECCAMU U SIBIICHUSIMH, JICTIATh
BBIBO/IBI U TIP OTHO3BI HA OCHOBAHUH TIOJIYUYCHHBIX P E3yJIbTAaTOB;

YMEHHUE BBIMOJHATH J1abOpaTopHBIC U MPaKTHIECKUE paboThl, COOIOAATH
npaBwia Mpu padboTe ¢ yueOHbIM U JIA0OpaTOP HBIM 000D Y 10BAHHUEM;

YMEHHE BBIABUTATh THIOTE3bI, NPOBEPATH HUX OKCIEP UMEHTAJIbHBIMH
cpeacrBaMu, (GOpPMYJIMpPYs Iedb HCCIASAOBAHUS, aHAIM3UPOBATH IOJIYUYCHHBIS
pe3yIbTaThl U JeNaTh BHIBOJIBI;

YMEHHE YYacCTBOBATh B yUE€OHO-HCCIEA0BATENbCKON padoTe 1Mo OHMOJIOTHH,
AKOJIOTHH M MEIWIIMHE, MMPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMIHO  TPEACTABIATh IOJYYCHHBIE PE3yJbTaThl HA  YUYCHHYSCKUX
KOH(ep eHLIUAX;

YMEHHE OIICHUBATH TUIIOTE3bI M TEOP MM O TP OMCX OJKICHUH JKU3HH, YSIIOBEKA
¥ YEJIOBEYECKUX pac, O MpHUIMHAX, TOCIEACTBUAX U CIIOCO0aX TP eA0TBP AIICHUS
r100abHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIN BBHIOOp Oyaymied mpodeccnoHanibHON
JESATSIIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TIP PO 100 IH30BAHUS, METUIINHBI,
OMOTEXHOJIOTHH, IICHXOJIOTHH, BETEpHHAPHUHU, CEIHCKOIO0 XO35SKCTBA, MHIIECBOM
IIP OMBIIIJICHHOCTH, YTIyOJATh IMO3HABATCIIBHBIA HHTEpEC, HaIlpaBJICHHBIM Ha
OCO3HAHHBIA  BBHIOOP  COOTBETCTBYIOIICH Mpodecchd H NP OJOJIKCHHE
OMOJIOTUYECKOTO 00pa30BaHMs B Op TAHU3AIUAX CPETHETO P 0(PeCCHOHAIBLHOTO 1
BBICIIIETO 00p a30BaHMSI.



TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pasiaejioB M TeM NPOrpaMMel (mu¢posBbIe)
Ne n/m Konrpoabusie | Ipakrudeckue
Bcero oOpa3oBaTe/ibHbIE
padoTsl padoThI pecypeI
1 buonorus kak Hayka
2 JKuBble cucTeMsl U UX U3yUYCHUE
3 buonorus kierku 0.5
4 XuMHu4ecKast opraHu3anus KJIeTKu 10
5 Crtpoenue 1 QyHKIUU KIETKU 8 2
5 OOMeH BellecTB U NPEeBpaIleHUE SHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nadopMarus u peain3anus 9 05
e€ B KJIeTKe
8 JKu3HEHHBIN LUKI KIETKU 6 1
9 CrtpoeHue u pyHKIIMHU OPraHU3MOB 17 1.5
10 Pa3MmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa 0 HacJIEACTBEHHOCTH U 5 05
M3MEHYMBOCTH OPTAaHU3MOB
12 3aKOHOMEPHOCTH HACIIEJCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuus oOpraHu3MoB 4 1
16 buoTexHonorus 1 CUHTETUYECKast OUOIOTHs 4
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 0 13







11 KJIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
HaunMeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Konrpoabusie | Ipakrudeckue
NMpPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
1 3apokJIeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4
MpEeACTaBICHUM B OMOJIOTHUH
2 MuKpoIBOIIIOIHUS U €€ Pe3yIbTaThl 14 2
MaxkposBostonus u €€ pe3yiabTaThl 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 p p 15 15
3emuie
5 [IpoucxoxaeHue yeaoBeka — aHTPOTIOTCHES 10 1
DKOJIOTHS — HayKa O B3aHMOOTHOIICHUSIX
6 OpraHW3MOB M HaJOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYXarolleu cpeaon
7 Opranusmsel U cpesia OOUTaHUS 9 15
DKOJIOTHsI BUJIOB U TTOIMYJISIIHI 9 0.5
DKOJIOTHS COOOIIECTB. DKOIOTUUECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rmodanpHas skocucrema
11 UYenoBek U OKpy:karomias cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IIJTAHUPOBAHHUE

10 xaace
DJIeKTPOHHbIE
Jlara uudpoBbIe
KoauvecTBO 4acos
Ne U3yYeHHUsI o0pa3oBaTe/bHbIE
, ecypchbl
n/n | Tema ypoka peeyp
K . .
Bcero onTP Tpaxr
padoTbI padoTsl

1 yers.

b 04.09.2023
1 : :og:r:ﬂ KoaKOKOo6Mn:ceKcaHaﬂ HayKa U Kak 4acTb 1 https://www.yaklass.ru/

BPEMEHHOTO 00ITIeCTB

2 ’KuBbIe CHCTEMEBI M HX CBOMCTBA 1 05.09.2023 https://www.yaklass.ru/
3 YpoBHEBas OpraHu3anys KUBbIX CHCTEM 1 07.09.2023 hitps://www.yaklass.ru/
4 W cTopust OTKPBITHS M M3Y4YCHUS KJICTKH. 1 11.09.2023 https://www.yaklass.ru/

Kinerounas Teopus
5 BXo/Has KOHTPOJIbHAS PAGOTA. 1 12.09.2023 https://www.yaklass.ru/
6 DT —— 1 14.09.2023 https://www.yaklass.ru/
7 MuHepanbHbIe BEIIECTBA KJIETKH, UX 1 18.09.2023 https://www.yaklass.ru/

Ouonoruyeckas poib
8 Opranuydeckue BEIecTBa KJISTKH — OCIKH. 1 19.09.2023 https://www.yaklass.ru/
9 CaoiicTBa, knaccudukanus U GyHKIIUHA OCTKOB 1 21.09.2023 https://www.yaklass.ru/
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http://www.yaklass.ru/
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http://www.yaklass.ru/
http://www.yaklass.ru/

10 Opranndeckue BemiecTBa KIETKH — YTIIEBOJIbI 25.09.2023 https://www.yaklass.ru/
11 Oprannveckue BeIecTBa KICTKH — JIUIIHIbI 26.09.2023 https://www.yaklass.ru/
12 Hyxneunossie kucnotsl. JJHK u PHK. 28.09.2023 https://www.yaklass.ru/
Ctpoenue u pynkunu ATO. [Ipyrue 02.10.2023 https://www.yaklass.ru/
13
HykJieosuarpudocdarsr (HTD)
14 CexBenupoBanue JJHK. Metoapl reHOMHKH, 03.10.2023 https://www.yaklass.ru/
TPAHCKPUTITOMHUKH, TPOTCOMHUKH
15 MeTosIB! CTPYKTYPHO# GHOAOTHHI 05.10.2023 https://www.yaklass.ru/
16 Tuneikierok. [IpokapuoTudeckas KieTka 09.10.2023 https://www.yaklass.ru/
CtpoeHue 3yKapruoTUIECKON KIIETKH. 10.10.2023
17 [TpakTrueckas pabota «M3ydyeHue cBOICTB 0.5 https://www.yaklass.ru/
KJIETOYHOI MeMOpaHb»
18 [ToBepxXHOCTHBIN anmnapar KJIETKH 12.10.2023 https://www.yaklass.ru/
OHOMEMOpaHHBIE OPTaHOU/IbI KJIETKH. 16.10.2023 https://www.yaklass.ru/
19 [Ipaktrueckas pabota «3yyenue ABukeHus 0.5
[UTOMJIa3Mbl B PACTUTEIBHBIX KJIETKAX)
20 [TomyaBTOHOMHBIE OPTaHOUIBI KJIETKHU: 17.10.2023 https://www.yaklass.ru/
MUTOXOHAPUH, TIITACTH/IBI.
21 HemeMOpaHHBIEHOPTaHOUABINKICTKI 19.10.2023 https://www.yaklass.ru/
29 Crpoetue u GyHKIUH Aapa 23.10.2023 https://www.yaklass.ru/
CpaBHUTENBHASA XapaKTEPUCTUKA KIIETOK 24.10.2023 https://www.yaklass.ru/
23 aykapuot. JlaboparopHas padora «3yuenue 0.5

CTPOCHUS KIJICTOK PA3JIMYHBIX OPTaHU3MOB»
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24 ACCHMUIIALMS ¥ JUCCUMUJISIUSA — JIBE CTOPOHEI 26.10.2023 https://www.yaklass.ru/

MeTabonu3ma. Tumnsl oOMeHa BELeCTB.

2 yeTB. https://www.yaklass.ru/
o5 DepMeHTaTUBHBIN XapaKTep peakui 07.11.2023

KJIETOYHOI'0 METaboIMU3Ma.

09.11.2023 https://www.yaklass.ru/h

26 benku-akTuBaTOPHI ¥ OCNKU-UHTUOUTOPHI ttps://www.yaklass.ru/
27 ABTOTpOQHBIN TUIT OOMEHA BEIIECTB 13.11.2023 https://www.yaklass.ru/
28 DOTOCHHTES 14.11.2023 https://www.yaklass.ru/
29 XemocuHrtes. JlaboparopHas pabota «CpaBHEeHUE 05 16.11.2023 https://www.yaklass.ru/

IIPOLECCOB (DOTOCUHTE3a U XEMOCHUHTE3a» '

AHa3poOHbIe Opranu3mMbl. Buapl OpoxxeHus. 20.11.2023 https://www.yaklass.ru/
30 JlaGoparopHas pabota «CpaBHEHHE ITPOIECCOB

OpO>KEHUSI U JIBIXaHU D)
31 AdpoOHBIE OpraHUu3Mbl. DTaIbl YHEPTETHUECKOTO 21.11.2023 https://www.yaklass.ru/

obMeHa
39 DHeprust MeMOpaHHOTO TPAJAUEHTA IIPOTOHOB. 23.11.2023 https://www.yaklass.ru/

Cunre3 AT®: pabota npoToHHON AT®-cHHTa3bI
33 Peakiiui MaTPHIHOTO CHHTE3a 27.11.2023 https://www.yaklass.ru/
34 Tpanckpunuus — marpuusslii cuaTe3 PHK 28.11.2023 https://www.yaklass.ru/
35 Tpancnsiuus u e€ dTansl 30.11.2023 https://www.yaklass.ru/
36 Koauposanue amunokucinot. Posb pudocom B 04.12.2023 https://www.yaklass.ru/

OnocuHTe3€e OeKa



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/h
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
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http://www.yaklass.ru/
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05.12.2023

37 Opranu3zanus reHoma y IpokapuoT U 3yKapuoT https://www.yaklass.ru/

38 MosnexysipHble MEXaHU3MBbI KCIIPECCUU T€HOB Y 07.12.2023 https://www.yaklass.ru/
AYKapUoT
Bupycbsl — BHeks1eTOuHbIe (YOPMBI JKU3HU U 11.12.2023

39 obOnuraTtHble mapa3uThl. [IpakTudeckas padbora 0.5 https://www.yaklass.ru/
«Co31anue Moienu BUpyca»

40 Bupycubie 3a0051€BaHKs YET0BEKA, )KUBOTHBIX, 12.12.2023 https://www.yaklass.ru/
pacTeHui https://www.yaklass.ru/

41 Hano TexHoJIOruyu B OMOJIOrMY U MEIUIIMHE 14.12.2023 https://www.yaklass.ru/

42 KusHeHHBIN MUK KIIETKU 18.12.2023 https://www.yaklass.ru/

43 Matpuunsiii cunte3 JJHK 19.12.2023 https://www.yaklass.ru/
X ) 12.

44 pomocomsl. JTaboparopHas pabota «H3yuenue 05 21.12.2023 https://www.yaklass.ru/
XpOMOCOM Ha FTOTOBBIX MUKpOIIpenapaTax»»

45 JleIeHUEKIIETKH — MHTO3 25.12.2023 https://www.yaklass.ru/
Tuner krerok. KaproknHes U HUTOKWHES. 26.12.2023

46 JlaboparopHas pabora «Habromenre MuTo3a B 05 https://www.yaklass.ru/
KJIETKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MHUKpOIpenaparax)»

47 Peryssnus )Ku3HEHHOr0 HUKIIA KIIETOK 28.12.2023 https://www.yaklass.ru/
3 4eTB.

48 Opranusm Kak euHOe 1EeI0e 09.01.2024 https://www.yaklass.ru/

49 Tkanu pacrenuii. JlJaboparopHas padota 05 11.01.2024 https://www.yaklass.ru/

«M3ydyeHune TkaHel pacTeHUI»
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TkaHu )KUBOTHBIX U YenoBeka. JlaboparopHas

15.01.2024

50 . 0.5 https://www.yaklass.ru/
pabora «l3yyeHne TkaHel KUBOTHBIX)
Opransl. Cuctemsl opranos. JlaboparopHas 16.01.2024

51 pabora «/3ydyeHue opraHoB IIBETKOBOT'O 0.5 https://www.yaklass.ru/
pacTeHHSD)

52 Ormopa Tena opraau3MoB 18.01.2024 https://www.yaklass.ru/

53 JIBU)KEHUE OPraHU3MOB 22.01.2024 https://www.yaklass.ru/

54 [Iutanue opranu3MoB 23.01.2024 https://www.yaklass.ru/

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 25.01.2024 https://www.yaklass.ru/
[TumeBapuTenbHas cucTeMa 4eJoBeKa

56 JIpIxaHue opraHu3MoB 29.01.2024 https://www.yaklass.ru/

57 JIpIXaHue TTO3BOHOYHBIX )KUBOTHBIX U YEIOBEKA 30.01.2024 https://www.yaklass.ru/

58 TpaHcnopT BEIIECTB y OpraHU3MOB 01.02.2024 https://www.yaklass.ru/

59 KpoBeHocHas cuctema mo3BOHOYHBIX )KUBOTHBIX 05.02.2024 https://www.yaklass.ru/
U 4YeJioBeKa

60 Brigenenne y opranu3MoB 06.02.2024 https://www.yaklass.ru/

61 3amuTa y opraHu3MoB 08.02.2024 https://www.yaklass.ru/

62 NmmyHHasicucTeMayenoBeka 12.02.2024 https://www.yaklass.ru/

63 PaznpaxkxuMocTp u perynsanus y OpraHu3mMoB 13.02.2024 https://www.yaklass.ru/
I 15.02.2024

64 YMOpaJIbHAS PETYIISIIHS U OHIOKPHHHAs 5.02.20 https://www.yaklass.ru/

CHUCTCMaA XXUBOTHBIX M YCJIIOBCKA
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19.02.2024

65 @ opMBIpa3MHOKEHHUSOPIaHU3MOB https://www.yaklass.ru/

66 [TonoBoepasmMHOKEHUE 20.02.2024 https://www.yaklass.ru/

67 Meiio3 22.02.2024 https://www.yaklass.ru/

68 ["amerorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX 26.02.2024 https://www.yaklass.ru/
KJICTOK.

69 NuauBuayansHOe pa3BUTHE OPTaHU3MOB — 27.02.2024 https://www.yaklass.ru/
OHTOTCHE3

20 3akyazKa OpraHoB ¥ TKaHEH U3 3apOJIBITIIEBBIX 29.02.2024 https://www.yaklass.ru/
JTUCTKOB
Poct u pazButue xuBotHbIX. JlabopaTopHas 04.03.2024

71 pabota «BpIsiBIeHIE TPU3HAKOB CXOJICTBA 0.5 https://www.yaklass.ru/
3apOJIbIIIEH TO3BOHOUYHBIX JKUBOTHBIX)
Pa3sMHOXEHUE U pa3BUTHE PACTEHUM. 05.03.2024

72 JlaboparopHnast pabota «CTpoeHHE OpraHOB 0.5 https://www.yaklass.ru/
Pa3MHOXKEHHS BBICIITX PAaCTCHHIN

73 Wcropust cTaHOBIICHUS M Pa3BUTHSI TEHETUKH KaK 07.03.2024 https://www.yaklass.ru/
HayKH

74 OCHOBHBIE IOHSTHSA U CUMBOJIBI T€HETHKH. 11.03.2024 https://www.yaklass.ru/

75 3aKOHOMEPHOCTH HACJIeJOBAHUS TPU3HAKOB. 12.03.2024 https://www.yaklass.ru/
MoHOruOpuIHOE CKPEIMBAHUE.

76 [{uTomornyeckre OCHOBBI MOHOTHOPUTHOTO 14.03.2024 https://www.yaklass.ru/
CKpEIMBaHUs

77 Amnanusupytoiiee ckpemmanue. Hemomanoe 18.03.2024 https://www.yaklass.ru/
JOMUHHUPOBAHHUE

78 JIuruOpuIHOE CKpEIMBaHue. 19.03.2024 https://www.yaklass.ru/
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[{uTonoruyeckrue OCHOBBI AUTHOPUTHOTO

21.03.2024

79 https://www.yaklass.ru/
CKpeITMBaHUS
4 gyerB.
80 CuemieHHOE HaclIeA0BaHUE MPU3HAKOB 02.04.2024 https://www.yaklass.ru/
81 XpOMOCOMHast TEOPHSI HACIIEICTBEHHOCTH 04.04.2024 https://www.yaklass.ru/
82 I'emeTnka moia 08.04.2024 https://www.yaklass.ru/
83 I'enmoTHI Kak 1€JIOCTHAsS CUCTEMA 09.04.2024 https://www.yaklass.ru/
84 ['eHeTYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUH, https://www.yaklass.ru/
’KUBOTHBIX U Y€JIOBEKA
85 M3MeHYNBOCTh TPU3HAKOB. BUIBIM3MEHIHBOCTH 15.04.2024
86 MomudukarmoHHas U3MEHYHMBOCTh https://www.yaklass.ru/
BapuanunoHHbIi psia U BapuallMOHHAs KPUBasl.
JlabopaTtopHas paborta «MccrnenoBanue
87 3aKOHOMEPHOCTEH MO (UKAITMOHHOM 0.5 18.04.2024 https://www.yaklass.ru/
n3MeHunBocTU. [TocTpoeHne BapralimoOHHOTO
psaa U BapuallMOHHON KPUBOW
['eHOTHIIMUECKAS N3MEHYHUBOCTb. 22.04.2024
88 https://www.yaklass.ru/
KomOnHaTnBHAs H3MEHYNBOCTH
MyTannonHast u3MeHUYnBOCTh. [IpakTryeckas
89 pabota «MyTaruu y 1po30(uis! (Ha TOTOBBIX 0.5 https://www.yaklass.ru/
MHUKpoIIpenapaTax)» 23.04.2024
3aKOHOMEPHOCTH MYTallHOHHOT'O IIPoIiecca.
90 P yrat pont https://www.yaklass.ru/
DNHUTrCHEeTHKA U SITUTeHOMHKA
I'enernka uenoBeka. [IpakTuueckas padora
91 P P 0.5 https://www.yaklass.ru/

«CocTtaBieHue U aHaIu3 pOJOCIOBHOM
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25.04.2024

92 MeTtoasl METUITMHCKON TeHETUKHU 1 https://www.yaklass.ru/
3HaYeHHE METUITUHCKON TCHETHKH B

93 MPEIOTBPALLICHUHU U JICUCHUH T€HETUYECKUX 1 https://www.yaklass.ru/

. 02.05.2024

3a00JIeBaHU YeloBeKa
OcHoBHBbIE TOHATHS cenekuu. JlaboparopHas

94 pabota «M3ydyeHne copToB KyJIbTYPHBIX 1 0.5 https://www.yaklass.ru/
pacTeHH# ¥ TOPOJI JOMAITHUX KUBOTHBIX)
MeTopl celeKIIMOHHON paboThl. JlabopaTopHas 06.05.2024

95 pabota «/3y4eHre METOIOB CEJICKITUU 1 0.5 https://www.yaklass.ru/
pacTeHu»

96 JlocTukeHus celneKuuu pacCTeHUN U )KI/IBOTH\I')IX. 1 07.05.2024 https://www.yaklass.ru/
[Ipaktuueckas pabora «IIpuBuBKa pacTeHU»

97 CoxpaHeHue, U3y4eHUe U UCIIOIb30BAHNE 1 13.05.2024 https://www.yaklass.ru/
T€HEeTHYECKUX PECYPCOB
bruorexHosnorus kak Hayka U oTpaciib 14.05.2024

98 npousBozcTBa. [IpakTiuyeckas pabora «3yuenue 1 0.5 https://www.yaklass.ru/
00BEKTOB OMOTEXHOIOT UK

99 OCHOBHBIC HAMPABJICHUSI CHHTETUYECKOM 1 16.05.2024 https://www.yaklass.ru/
ounosoruu

100 XpOMOCOMHasI ¥ TeHHAsI MHXKEHePHS 1 20.05.2024 https://www.yaklass.ru/

101 Menuiuackue OMOTEXHOJIOT U 1 21.05.2024 https://www.yaklass.ru/

102 PesepBHbIi ypoK. HOBT?peHHe, o0oOrieHue, 1 23.05.2024 https://www.yaklass.ru/
CUCTeMaTH3alus 3HaHU’

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 135
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11 KJIACC

KoJumnuyecTBo yacos DJIeKTPOHHBbIE
Ne aTa uppossbie
i/ Tema ypoxa Beero Konrpoasnsie | IIpakrnyeckue il?.y‘lel-llflﬂ gﬁl?ilp;OBaTeﬂbele
padoThI padoTsbI pecypebi
1 OBomonuonHas Teopus Y. Jlapsuna 1
5 JIBMKyIIME CUITBI DBOJIFOIUU BUIOB 110 Y.
Hapsuny !
3 bopn0a 3a cymiecTBOBaHME, ECTECTBEHHBIN
¥ UCKYCCTBEHHBII 0TOOD .
4 D OopMUpPOBAHUE CUHTETUYECKON TEOPUU 1
IBOJIOLUH
5 DTankl 3BOJIOIMOHHOTO MpoIecca: 1
MHUKPO3BOJIIOIHS U MAaKPOIBOJIIOLIHS
6 [Tonmymsiuust — 37eMeHTapHas eAMHUIIA
HBOJIIOLIUU .
3aKOH reHeTH4ecKoro paBHoBecus JIx.
-, Xapau, B. Baiin6epra. Jlaboparopnas 1
pabota «BrIsBIeHIE H3MEHYMBOCTU Y 05
ocobeit 0THOT0 BH1a»
8 DnemMeHTapHbIe (HaKTOPHI IBOITIOIUN 1
9 Dddext ocoBarens. ekt
OyTBUIOYHOT'O TOPJIBIIIKA !
10 Murpanuu. V30515111 MOMYJIALHAN:
reorpaduyieckasi, OMoI0ruUecKas !
1 EctecTBeHHBII 0TOOP — HaNpaBIISIOMN I 1

(baxkTOp IBONOLMH




12

[TonoBoii oT60p

13

[Tprcmoco0IeHHOCTh OPraHN3MOB KaK
pe3yabTaT MUKPOIBOIIIOIHH.
JlabopaTtopHas pabota «M3yuenue
apoMop(h030B B HAUOATANTAINHN Y
pacTeHUN U KUBOTHBIX)»

0.5

14

[Tpumepsl npucrnocoOIeHni y OpraHu3MOB:
Mopdooruueckue, Gu3noIorudecKue,
OMOXMMUYECKHUe, TOBEACHUECKUE.
JlabopaTtopnas padota «IIpucnocobnenus
OpraHU3MOB U UX OTHOCHUTCIIbHAs

1esecoo0pa3HOCTh

0.5

15

Bun, ero xpurepuu u CTpyKTypa.

JlaGoparopHas pabora «CpaBHeHUE BUI0B
110 MOP(OJIOTUYECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buaa

17

Bunoob6pazoBaHue kak pe3yibraT
MHUKPO3BOJIIOIIUU

18

CBs3b MHKPOSBOJJIIOLIHNHU U SITUIECMHOJIOTUN

19

MaKpOG)BOJ'IIOI_II/I}I. ITaneonToNnOrMYECKHE
MECTOJbI NU3YUYCHUA 3BOJTOIUHU

20

buoreorpaduueckue METOIbI U3yUCHUS
JBOJIIOLIN T

21

OMOPHOJIOTUYECKHUE U CPAaBHUTEIBHO-
MOP(OTOTHIECKHUE METOIBI U3YUCHU S
ABOJIOLUH

22

MonekynapHO-TEHETHYECKUE,
OMOXMMUYECKHE U MATEMaTUYECKUE




MCTOJbI U3YYCHU A 5BOJIIOITUN

23 OO0mmre 3aKOHOMEPHOCTH IBOJTFOIUN
24 AnantuBHas paguanus. HepaBHOMEpHOCTb
TEMIIOB 3BOJIOIIUU
o5 HayuHbie TUTIOTE3bI TPOUCXOKICHHS
’KU3HU Ha 3emIie
26 JloHayuHbIe MpeACTaBICHUS O 3aPOKICHU T
KU3HU
27 OcHOBHBIE 3Tarbl HEOPraHUYECKON
IBOJIIOLIHH
28 I'nnoresbl 3apoKIeHUS KUZHU
HcTopus 3emMian 1 METOIbI €€ N3yUeHUS.
29 JlaboparopHas padora «13yueHue u
OIMCAaHHUE UCKOITAEMBIX OCTAaTKOB JIPEBHUX 05
OpPTraHU3MOB»
30 HauanpHbIe sTanbl OpraHnyecKkon
HBOJIIOLIUH
31 DBOIIONHUS DYKapUOT
OCHOBHBIE ATAITBI BOJIOIUN
32 pactutensHoro mupa. Ilpakruueckas 05
pabota «3ydueHrne ocoOeHHOCTEH '
CTPOCHHUSI PACTECHU I Pa3HbIX OTICIIOBY
33 OCHOBHBIE ATAIThl SBOJIOIIMHU KHUBOTHOT'O
MHpa
DBoJIOIUS KUBOTHBIX. [IpakTHyeckas
34 pabota «3y4ueHrne ocoOEHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX JKUBOTHBIX)
35 Pa3Butue xu3Hu Ha 3emiie 1o 3pam U




nepuoiam

MaccoBbie BBIMHPAHUS — SKOJIOTUYICCKHUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMeHHbIH 3KOJOTUUECKUM KpU3HC, ETO
0COOCHHOCTHU

38 CoBpeMeHHasi ccTeMa OPraHUuYEeCcKOro
MPOIILIOTO

39 OCHOBHBIE CHCTEMaTHYECKHE TPYIIIBI
OpraHu3MOB

40 AHTpPOIIOJIOTHS — HayKa O YEJIIOBEKE

41 Pa3eutune npencraBieHuit o
MIPOUCXOXKICHUHU YelIoBEeKa
Mecto 4yenoBeka B cucTeMe
opranunyeckoro mupa. JlabopatopHas

42 pabota «3y4ueHrne 0ocoOEHHOCTEH 0.5
CTPOEHUS CKEJIETa YeIOBEKa, CBSI3AHHBIX C
MPSAMOXOXKACHUEM

43 JIBMoKyIIME CUIIBI aHTPOIIOreHeE3a

44 CooTHomieHre GMOJOTHYECKUX U
COLIMANBHBIX ()aKTOPOB B aHTPOIIOT'€HE3E

45 OCHOBHBIE CTaIMU AHTPOTIOTEHE3a

46 [TaneoreHeTuka u majaeoreHOMUKa

47 DBOJIONMS COBPEMEHHOT'O YETIOBEKa
Yenoseueckue pacsl. [IpakTnueckas

48 pabota «/3yuyeHne 3K0IOrnYecKux 0.5
alarTaluii YemoBeKay

49 Mex U CIUTLIMHAPHBIE METO/IbI

AHTPOIIOJIOTNH




50 3apokaeHue U Pa3BUTHE YKOJIOTUU 1
Mertonpl skonoruu. JlaboparopHas padora

51 «M3yyeHue MeTO0B 3KOJIOTMYECKUX 1 0.5
HUCCIIETOBAHUIN

59 3HadeHHe YKOIOTUUECKUX 3HAHU U JIJIsT 1
YenoBeKa

53 Dxonorudeckue GakTopsl 1
AOGuotnueckue Gakropbl. CBET Kak

54 sKoJIoTHYecKuit (pakTop. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE TPUCTTIOCOOTEHUI '
OpPraHW3MOB K BIUSHUIO CBETA»
Aobuortndeckue akropsl. Temmeparypa
KaK 9KOJOrM4ecKuii haktop.

55 JlabopaTtopHas pabora «BrisiBieHne 1 0.5
MPUCIIOCOOJIEHUH OPTaHNU3MOB K BIIHSIHHIO
TEMIEepaTypb»
AbGuotnueckue GpakTopbl. BaxxHOCTh Kak

56 sKosiornueckuit axtop. JlaboparopHas 1 05
paboTa « AHaToMHYeCKHEe 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

57 Cpensl oOuTaHUs OPraHU3MOB 1

58 buomorunyeckue puTMBI 1

59 Kuznenuslie popmMbl OpraHu3MOB 1

60 buotnueckue pakTopbl 1
3HayeHne OMOTUYECKUX B3aUMOACHCTBUI

61 JUTS CYIIECTBOBAHHUSI OPraHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHU 1




MomyJsaaun

OCHOBHBIC ITOKa3aTeIIN MOMyJIAInN:

63 YHCIIEHHOCTb, TIOTHOCTh, BO3pACTHAS U
MOJIOBAs CTPYKTYpa
OcHOBHBIE TTOKA3aTENN MOMYJISIIIHU:

64 POXKIIa€MOCTh, IIPUPOCT, TEMIT POCTAa,
CMEPTHOCTh, MUTPAIIU

65 DKoyoruyueckas CTpyKTypa momyJisiuu

66 JlnHamMuKa MOMyJISIIUY U €€ peryJIsius

67 KpuBsie pocTa UncIeHHOCTH TOMYISIUH.
KpuBbie BEDKUBaHUS
DKoJOruvecKas HUIIA BUIA.

68 JlaboparopHuas pabota «I[IpucnocobieHus 0.5
CEMSH PaCTeHUH K pacCEeICHUIO»

69 Bun xak cucrema nomy simuia

20 3aKOHOMEPHOCTH TIOBEACHHS U MUTpaIuii
JKUBOTHBIX

71 Co00111eCTBO OPraHM3MOB — OMOIIEHO3

72 DKocucTeMa Kak OTKPBITas CHCTEMa

73 KpyroBoport BemecTs 1 MOTOK SHEPTHH B
KOCUCTEME

74 OcHOBHBIE TOKA3aTEIH YKOCHUCTEMBbI

75 DKOJOTHYECKUE TTUPAMHUIBI

76 W3meHenus cooOiecTB — CyKIeCCUU

2 [TpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOPEN U OKEaHOB

78 [TpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIEH, ITYCThIHb

79 AHTpPONOT€HHBIE IKOCUCTEMBI

80 Ypboskocuctemsl. [IpakTuueckas pabora
«M3ydenue u onucanue ypoo3KOCHCTEMBI» 05
3akOHOMEpPHOCTH (HOPMHUPOBAHUS

81 OCHOBHBIX B3aIMOJICHCTBUI1 OPraHU3MOB B
HKOCHCTEMAX
MexaHu3Mbl BO3AEHCTBUSA 3ar pA3HEHU N

82 pasHbIX TUIIOB HA CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MTOMYJIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocgepa — obmeruianerapaas 00o09ka
3emnun

84 VYuenue B. 1. Bepuazckoro o 6uocdepe

g5 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouocdepsl

86 KpyroBopors! BewwecTs u
OMOreoXMMHUYECKUE LINKIIBI

87 3oHanbHOCTH OMOCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 61ochepsl

89 DKONOTUYECKHE KPU3HUCHI M MX TPHUUNHBI

90 BosneiicTBrue yenoBeka Ha Ouocdepy

01 AHTpOIIOr€HHOE BO3JICHCTBUE HA
PaCTUTEIbHBIN U )KUBOTHBIN MUDP

92 Oxpana npupost

93 OCHOBHBIC TPUHITUIIBI YCTOHYHBOTO




pa3BUTUSA UCJIIOBCUCCTBA U MTPHUPOJIbI

PanuonansHOE MNpUPOAOIIOJIE30BAHUC U

94 COXpaHeHue OMOJIOrHYECKOro 1
pazHooOpasus 3emiu

95 O6061eHne 10 TeMe «MUKPOIBOIIONUSA U 1
e€ pe3yJIbTaThI»

9 O06o06meHue 1Mo Teme «MaKpOIBOIIOLHS | 1
e€ pe3yJIbTaThl»

97 O6o06menue o Teme «lIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIie»

08 O606menue o Teme «IIpoucxoxnenue 1
YeIIOBEKa — AaHTPOTIOTEHE3»

99 O06o0meHue mo Teme «IKOJOTHSI — HayKa O 1
B3aMMOOTHOIIIEHUSIX OPTaHU3MOB)
O06o06menue mo Teme «OpraHnu3Mbl U cpefia

100 1
oOuTaHus»
O0600mIeHue mo TeMe «DKOIOTUsi BUAOB U

101 MOMYJIAL U 1

102 O606mmenue mo Teme «buochepa — 1
rJ100aTbHast 5KOCUCTEMaY)

OBLIEE KOJIMYECTBO YACOB I1O 102 75

ITPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVI1 YHEHUKA

A.A. Kamenckuii, E.A. Kpukcynos,B.B. Ilacequnuk. buosiorus. O6mias

ouonorus. 10-11 kmaccel. «JIpoday.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Meronnueckoe nocodbue «Iloypounsie Tectol u 3aganusi» [.U. Jlepuep.

Mockaa.

HU®POBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://www.yaklass.ru/
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