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NOACHUTE/IbHAA 3AMNMUCKA

[Iporpamma mo ydebHomy mnpenmety "buonorusa" (manee - Ouosiorusi) Ha
YpPOBHE cpenHero obmero oOpasoBaHus paspaborana Ha ocHoBe dexepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konuenmuu mnpenojgaBaHusi yuyeObHoro npenmera «buonorus» wu



OCHOBHBIX MOJIOXKEHUH (enepasibHOi paboyeil mporpaMMbl BOCTIUTAHUSI.

YuebHbiii npeamer «buosorusy yriayonéaHoro ypoBHs u3ydeHws (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTtecTBeHHO-
HayuHble mpeameTs». CornacHo mnonoxeHusM OI'OC COO npodunbHbIe
y4eOHbIC MpEeIMETh, U3y4aeMble Ha yriyOJEHHOM ypOBHE, SIBISIOTCS CIIOCOOOM
mubdepennimaniun  00ydeHUsST HA YPOBHE CpEIHEro oOmero oOpa3oBaHUS W
NpHU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeqHuM NpodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHUX Y4eOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE peIIeHHe 00pa30BaTENbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBA3AHHBIX C MNpPOQOpUEHTAUUEld OOYy4YalIUXCi WU CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOW 00JIaCTM HAay4yHOI'O 3HAaHMs, CBA3aHHOTO C OMOJIOTHEH,
MEAMUILIMHOM, KOJIOTHEH, ICUXO0JIOTHEH, CIIOPTOM UIIM BOCHHBIM JIEJIOM.

[Iporpamma o yueOHOMY mpeamety "buonorusa" ma€r mpenacraBieHue o
eI W 3a/Jadax M3ydyeHus ydeOHoro mnpeamera «buosorus» Ha yriayOn€éHHOM
YPOBHE, onpeaesieT 00si3aTesibHOE (MHBAPUAHTHOE) MIPEAMETHOE COAEPKaHUE, €ro
CTPYKTYpUPOBAaHHE II0 pa3ieiaM U TeMaM, paclpeiesieHue M0 Kiaccam,
PEKOMEHIyeT MOCJIEI0BAaTEIIbHOCTh HM3yUeHHUs ydyeOHOro marepuajia ¢ yd€ToMm
MEXMPEIMETHBIX M BHYTPHIPEAMETHBIX CBs3€H, JIOTMKH Y4YeOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme mno Ouojoruu
peaii30BaH MPUHIUI TMPEEMCTBEHHOCTH C HM3yuye€HHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Ojarojaps 4eMmMy MpOCMaTpUBAETCS
HalpaBJIE€HHOCTh HAa  TOCJIEAyIoUlee  pPa3BUTHE  OMOJOTMYECKHX  3HAHHM,
OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOIO MHPOBO33PECHHUS,
AKOJOTUYECKOTO MBIIUICHUS, MPEACTAaBICHUN O 310pOBOM 00pa3e KU3HU, Ha
BOCIHMTAaHUE OEpeKHOTO OTHOUICHHs K OKpyXKawlled npupogHoid cpene. B
nporpamme o OMOJIOTUH TaKKe MOKa3aHbl BO3MOKHOCTH y4€OHOTO MpeaMeTa
«buonorus» B peanmuzanuu  TpeboBanuit DPI'OC COO K mnIAHUPYEMbBIM
JUYHOCTHBIM, METANpeIMETHHIM W TPEAMETHBIM pe3yabTaTaM OOydYeHUS U B
(GopMUPOBaHNN OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHON  ACSITEIHHOCTU
oOydaromuxcsi M0 OCBOEHHUIO COJEp)KaHUs OMOJIOrMYecKOro oOpa3oBaHMs Ha
YpOBHE CpesiHero 0011ero 0opa3oBaHus.

VYyeoOnslii npeamer «buonorus» Ha ypoBHE cpeaHero oOuiero oopa3zoBaHuUs
3aBepiaer OUoJIOorudyeckoe 0Opa3oBaHHE B IIKOJE U OPUEHTUPOBAH Ha



paciidpeHre U yriayOsjeHue 3HaHMM OOyYaroIIMXCs O YKMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPDHOM W KJIETOYHOW OHMOJIOTHH, SMOPHOJOTUU M OHOJIOTUU PA3BUTHA,
TE€HETUKH, CEJIEKIIMU, OMOTEXHOJIOTUU, YIBOIOIMOHHOTO YUEHUS U KOJIOTHUH.

N3yuyenune yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYAOUIMXCS K IMOCIEAYIOIEMY IOIYYEHUIO
OMOJIOTUYECKOTO  00pa3oBaHUsi B  By3aX U OpraHM3alusiX  CPEIIHEro
npodeccroHanbHOTO 00pa3zoBanusa. OCHOBY €ro colepk aHusi COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHWHA, TIOJYYCHHBIX TMPU  HU3YYCHUH  OOYYAIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kmaccax 3TH 3HaHMS TMOJy4YarOT pa3BUTHE. Tak,
pacHIMpeHbl U YriayOJeHbl OMOJOTUYECKHE 3HAHHUS O PACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusXx, OpraHMU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENBHO BKIFOYEHBI OMOJIOTMUECKUE CBEACHUS TPUKIIAJHOIO U MTOMCKOBOIO
XapaKTepa, KOTOPble MOXHO HCIIOJIb30BATh KaK OPUEHTHUPHI JJIA MOCIEAYIOLIErO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpainus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJTYYCHHBIMH OOYYAIONIUMUCS MPU H3YUYCHUH
($U3HKU, XUMHUH, reorpaduu 1 MAaTEMATHKHU.

CrpykTypa mnporpammsl o ydyeOHoMy npeamery "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBI M HBOJIONMOHHBIA TOAXOAbl K H3YYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJI )KUBBIX
CHUCTEM PA3HOIr0 YPOBHS OpPTraHU3alMH, YBOJIIOLUH OPTaHUYECKOTO MUpa Ha 3eMiie,
COXpaHEeHusi OHOJIOTMUECKOro pa3HooOpa3usi mmaHeThl. Tak, B 10 kiacce
M3Y4YalOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OMOJIOTUH, SMOPHOJIOTUU U
OMOJIOTUU Pa3BUTHUS, TEHETUKU U CEJEKINU, OMOTEXHOJOTUM W CUHTETUYECKOU
OMOJIOTHH, aKTyallu3UPYIOTCS 3HaHMUS OOydJaromuxcs 1o OOTaHHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uemoBeka. B 11 kimacce u3y4arOTCs HBOJIOIMOHHOE
y4eHHE, OCHOBBI DKOJIOTUU U YUeHHE 0 Onocdepe.

VYyeOunlii npeamer «buonorus» npuszBaH = 00ecneYUTh ~ OCBOCHHE
00yJaromMMucs OUOJIOTUYECKUX TEOPUN U 3aKOHOB, WJEH, IPUHIIUIIOB U MPABUII,
JIS)KAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA, 3HAHUU O
CTPOCHHUU, MHOTOO0Opa3MM M OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMYJISIHIH,
OMOIIEHO3a, DKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTHH, MPUKJIAAHBIX aClleKTaX OMOJIOrHYecKuX 3HaHuM. J[iis
pa3BUTHS W TMOAJAEpkKAHUS HMHTEpeca oOydaromuxcsi K OWOJOrMu Hapsay co
3HAYUTETHHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COJEPKAaHUHU MPOTPaAMMBI
Mo OMOJIOTUH TPEYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUSA
TOM WM MHOW o0sacTh OWOJOTUH, BKJIAIOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B pElICHUE BaKHEHIIINX OMOJOTUYECKHUX U KOJIOTMUECKHUX MPOOJIEM.



Lenb uzydenus yuebHnoro npeamera «buonorusy Ha yriyOi€HHOM ypOBHE —
OBJIaJIcHHME  OOYyYalolUMUCS  3HAHUAMH O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3alMM JKUBBIX CHCTEM pA3HOrO paHra U IpUOOPETEHHE YMEHMI
MCIIOJIb30BaTh TU 3HaHUA B ()OPMHUPOBAHUU MHTEpEca K OMPEeNEHHON o0iacTu
npoecCHOHANBHON JEATENIbHOCTH, CBS3aHHOM ¢ OWOJNOTHeN, WIh K BBIOOpY
y4eOHOT0 3aBEACHUS IS MPOIOJDKEHHS OMOJIOTUYECKOTO 00pa30BaHUS.

JlocTwkeHne 1enu Uu3ydeHus yuyeOHoro mpenmera «buonorus» Ha
yri1yOJIEHHOM YPOBHE 00€CIIEUMBACTCS PELUIEHUEM CIEAYIOUIUX 3a1a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSX, KOHIICTILHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MUPa; O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOEHHOCTSAX OWOJIOrMYECKUX cHucTeM (KJIETKa,
OpraHu3M, MONyJsALus, BUl, ONOTeoeH03, Onocdepa); 0 BHIIAIOIIMXCSA OTKPBITHIX
¥ COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE OO0YyYalolmmXxcs ¢ METOJAaMH TO3HAHUS >KUBOW IPUPOJIBL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIPHOM U
KJIETOYHOW OHOJIOTMH, 3MOPHOJOTMUM U OWMOJOTMM pa3BUTHUS, TEHETUKH U
CeJIeKINH, OWOTEXHOIOTUM ¥ CHUHTETHYECKOM OHOJOTHH, TaJCOHTOJOTHH,
9KOJIOTMH);  METOJaMH  CAMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOrMYECKHX
UCCIEOBaHUM B Jabopatopud W B Tpupoae (HaOMIOAeHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHME OOY4YalOIIMMUCA YMEHUSMU: CaMOCTOSITEIbBHO  HaxOJUTh,
aHAJIU3UPOBATh M HCIOJIb30BaTh OMOJOTMYECKYI0 HH(OPMAIMIO; MOJIb30BATHCS
OMOJIOTUYECKOW TEPMHUHOJIOTUEN M CHMBOJMKOW; YCTAaHABJIMBATH CBSI3b MEKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-3KOHOMMYECKHMU U  3KOJOTHYECKHUMHU
npobjieMaMu 4YeJOBEYECTBA; OLEHUBATH IOCJIEICTBUS CBOEH JESATENBHOCTH IO
OTHOIICHHIO K OKpYXarollell NpupogHO cpene, COOCTBEHHOMY 370pPOBBIO U
3I0POBBI0  OKPYXKaIOIIMX  JIOJeH; OOOCHOBBIBaTH W  COOJIOJATh  MEpHI
npoduiakTUKM MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
obecrieueHnss 6E30MaCHOCTH COOCTBEHHOM KM3HENESITEIbHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOIO W TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITUS B 00JaCTH OMOJIOTHH;

pa3BuTHE y 00yUYaIOIINXCsI HHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TIPOIECCE 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSIMH W COBPEMEHHBIMU
HCCIICIOBAaHUSIMH B OMOJIOTHM, pEUIaeMbIMU €10 MpoOJIeMaMu, METOAOJOTHEH
OMOJIOTYECKOT0o UCCIIEIOBaHMS, POBEACHUS HKCIIEPUMEHTATbHBIX
UCCJIEJOBAaHUM, pelieHUs] OMOJIOTUYECKUX 3a/1a4, MOJIEIUPOBAHUS OMOIOTMUECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHHUE y OOYYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOMH,
F€HETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTyphl TMOBEIEHUS B  MPUPO/IE;
MHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHue  OOy4aloUIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBLHOM
MPUPOIONIONB30BaHUU (COOIO/IEHUE TpaBUJI TMOBEACHHUS B MPHUPOJE, OXPAaHBI
BUJIOB, IKOCUCTEM, OUOC(hEephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 310POBBS
OKpYXXarolux Jirojaer  (cobmoaeHus Mep NpopUIaKTHUKU — 3a00JICBaHUM,
oOecrnieueHre OE30MACHOCTH JKU3HEJCATEIIbHOCTH B YPE3BBIUAHHBIX CHUTYAIUSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHHS
OMOJIOrMYECKUX 3HAHUI U YMEHUI B MOBCEAHEBHON KU3HU;

CO3JaHME  YyCIOBUWM  [JJII  OCO3HAHHOrO  BbIOOpa  oOydarouuMucs
VHIUBUTYAJIbHOMN oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HocieAyoueMy MNpopEeCcCHOHATbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
MH/IMBU1yaJIbHBIMU MHTEPECAMH U TOTPEOHOCTSIMHU PErHOHA.

OO01iee yncao 4acoB, OTBEACHHBIX HA U3yYEHHE OMOJOTMU Ha yriyOJIE€HHOM
YpOBHE cpeaHero o0riero oopa3zoBanus, coctaBimsieT 204 vaca: B 10 xmacce — 102
yaca (3 gaca B Henenmo), B 11 ximacce — 102 yaca (3 gaca B Henedro).

OT0Oop OpraHu3zanMoOHHBIX (OPM, METOJIOB U CPEICTB 0Oy4YeHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIU(PUKU €ro COoAEp aHHs M HANpaBJIEHHOCTH Ha
MPOJOHKEHHE OHMOJOTMYECKOro 00pa3oBaHHMS B  OPTraHU3AIMIX CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIET0 00pa30BaHMUs.

O0s13aTeNbHBIM yCIIOBUEM NPU 00YYEHUU OMOJIOTUH HA YTIIYOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJCHUE JIAOOPATOPHBIX M TPAaKTHUECKUX pabor. Takxke ywacTue
0Oy4aromuxcsi B BBIMOJHEHUN MPOCKTHBIX M y4eOHO-UCCIENOBATENIbCKIX PadoT,
TEMaTHUKa KOTOPBIX  ONPENENIeTCs y4YyuTelIeM Ha OCHOBE  HMMEIOIUXCS
MaTepuaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOJHBIX YCIOBHIA.



COILEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJlapcTBeHHoO# utoropou arrectanuu (I'MA).

Tema 1. buoJiorusi Kak Hayka

CoBpeMeHHas OuoJIOrusl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormyeckue HayKMd U HM3yYaeMble UMH  IPOOJIEMBI.
dyHAaMEHTANIbHbIEC, NPUKIAIHBIE W TOWCKOBBIC HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HaueHue OMOJOruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccuu, cBszanHbie ¢ Ouosioruedl. 3HaueHHE OMOJIOTUU B
IIPAKTUYECKOM JEATEIIbHOCTA YEJIOBEKA: MEIUIIMHE, CEeJIbCKOM XO35UCTBE,
MPOMBIILJIEHHOCTH, OXPAHE TPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodppact, K. Jlunnei, K. b. Jlamapk, Y. [lapsun,
V. TI'apgeit, I'. Mennens, B. U. Bepuanckuii, U. I1. [Tanos, . 1. Meunnkos, H.
N. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JIpyTUMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. JKuBble cuCcTEMBI U UX U3yYEeHHE

XuBble cucTeMbl Kak mpeaMer uzydeHus Ouonoruu. CBOMCTBA KUBBIX
CHCTEM: €IUHCTBO XMMHYECKOIO COCTaBa, MJUCKPETHOCTb M LEJIOCTHOCTS,
CJIO0XHOCTb UM YINOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLMS,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, UBMEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldu >KUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOUHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreonenoTnueckuit), OmocdepHbiii. IIpolecchl, MPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbIC TPHU3HAKK >KUBOTO. JKW3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromine >kMBble CHCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3allNM.

N3yuenune xuBbIX cucteM. Metoasl Ouonornuecko Hayku. HabmroneHwue,
U3MEpPEHHE, SKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus3. [lonarue o 3aBUCUMON U
HE3aBUCHUMOM TmepemMeHHoW. [lmanupoBanune »dkcriepumenTta. lIloctanoBka wu
nmpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormvyeckux JaHHbIX. OLIEHKa JOCTOBEPHOCTU MOJYYEHHBIX
pe3yabTaToB. [IpuumHBI HCKaXKEHUS Ppe3ynbTaToB HKcnepuMmeHta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmumer w cxembl: «OCHOBHBIC TPU3HAKH JKH3HWY», «buogornveckue
cuctemb», «CBOWCTBa JKMBOM Marepum», «YPOBHH OpTraHHU3AIMH IKUBOU
npupoiel», «CTpoeHHE >KUBOTHOW KIETKH», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpPraHOB HYEJOBEUECKOTO opraHu3May, «buoreomenos», «buochepan, «MeTobl
W3YYCHHUS KUBOH MPUPOIBD).

O6opynoBanme:  mabopaTopHOoe  OOOpyAOBaHHE IS MIPOBEACHUS
HAOJTIO/ICHUH, H3MEPEHUH, IKCIICPUMEHTOB.

MpakTnueckas pabora «/cnosb3oBaHME Pa3IMYHbIX METOA0B NPU U3YYEHUN
YKUBbIX CUCTEMY.

Tema 3. buoJiorust KjieTku

Kierka — cTpykTypHO-(QYHKIMOHAJIbHAS €AWHUIIA >KUBOrO. Mcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbBIE TMOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

MeToabl  MONEKYNAPHOM U KAETOYHOW  O6MOoNorMn:  MUKPOCKONMUA,
Xxpomatorpadusa, anektpodopes, MeTos MedeHblXx aTomos, anddepeHumnanbHoe
LeHTPMPYrMpoBaHMe, KynbTUBUPOBAHME KNETOK. M3yueHue PUKCUPOBAHHbIX
K/1emoK. DNEeKTPOHHAA MUKpocKonua. KOHGoKanbHaa MmukpockonuAa. BumansHoe
(MpuxcusHeHHoe) usy4yeHue KAemok.

JleMoHCTpanun

IToptpetsi: P. I'yk, A. JleBenryk, T. llIann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOW MHKPOCKOT, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOLOB MUKPOCKOITHM.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMNPENapaThl pPaCTUTEIbHBIX,
’KUBOTHBIX U OaKTepUAIbHBIX KJIETOK.

IIpakTnueckass padora «/3yyeHue METOJIOB KJIETOUYHOM OHOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHnuanbHOe EHTPUDYTHPOBAHUE,
[IIIP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XUMHAYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpUTEINs], pPearcHTa, y4acTUe B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOperyisauud. MuHepajibHble BEIIeCTBAa KJIETKH, UX OHoIornyeckas
pouib. POJIb KATHOHOB ¥ AaHMOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKA. buonornueckue mnoauMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHAHAs CBsI3b. BTopuuHas, TpeTU4yHas, YEeTBEPTUYHAs
cTtpykrypsl. Jlenarypamus. CsoiictBa OenkoB. Krnaccudukamuss  0OenkoB.
buonoruueckue pynkumu 6enkoB. [Ipuonoi.



Yraepoasl. MoHOCaxapuapl, AMCAXAPUIbI, OJTUTOCAXAPUBI U MOJIMCAXAPUIBI.
OO6muit  1aH CTpoeHHs H  (PU3MKO-XMMHYECKHE CBOMCTBAa  yTIJIEBOJIOB.
buonoruyeckue GyHKIIMU yTiIeBOIO0B.

Jlumunel. T'uapodpunsHo-TUApOdOOHBIE cBOMicTBa. Kinaccudukarus Iumumos.
Tpurnuuepunsl, ¢ochomunuabl, BOCKH, CTEpouAbl. buomormueckue QyHKIUU
nunuioB. OOIIHMe CBOMCTBA OMOJIOTUUECKUX MEMOpaH — TeKy4eCTh, CIOCOOHOCTD K
CaMO3aMbIKaHUIO, MOJYIIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. puanun xommuiementapHoctu. IlpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Bunel PHK. ®ynknuu PHK B kietke.

CtpoeHue monekynol ATP. Makpospruyeckme cBAsn B monekyne ATO.
Buonornyeckme ¢pyHkummn AT®. BocctaHOBNEHHbIE NEPEHOCUMKU, X GYHKUUMK B
Knetke. /Jpyaue Hykneosuompugocgpamel (HT®). CekBeHupoBaHue [OHK.
MemoObl 2eHOMUKU, MPAHCKPUNMOMUKU, MPOMeoMUKU.

CTpyKkTypHaa buonorua: buoxmmmuyeckne n buodpumsnyeckme nccreaoBaHun
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTypbl 6Huomonekyn. ModenuposaHue
CmpyKkmypol U ¢pyHKUul buomorsnekyn u ux Komrsaekcos. KomneromepHsoili 0u3aliH
U opeaHu4eckuli cuHme3 buoMoseKyn U Ux HenpupooOHbIX AHA0208.

JlemoHcTpanuu

[Toptpetsr: JI. ITomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinus,
@. Coanrep, C. IIpy3unep.

Hunarpammer:  «PacnpenerieHue XHUMHUYECKUMX JJEMEHTOB B HEXKHBOM
npupomae», «PacnpeneneHrne XuMUYECKUX JIEMEHTOB B )KUBOM IIPUPOIL».

Tabmuiel u cxembl: «llepuonudeckas TabiuIla XUMHUYECKHX DJIEMEHTOBY,
«CtpoeHue MoOJIeKyJbl BOJIbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbhl OENKOBOW MOJEKYNb», «CTpPOSCHHE MOJEKYI
yrieBoaoBy, «CTpoeHne MOJeKyl JunuaoB», «HyKIeMHOBbIE KHUCIOTHD,
«Ctpoenune monekybl ATDy.

O6opynoBaHue: XuMUYecKas ocyia 1 000py10BaHue.

NabopaTtopHan paboTta «O6HapykeHne 6eNKOB C NOMOLLbIO KaYeCTBEHHbIX
peakuumn».

NabopaTtopHan pabora  «WccnepoBaHWe  HYKNEMHOBBLIX  KMCAOT,
BblAENEHHbIX U3 KNETOK Pa3/IMYHbIX OPraHU3MOB».

Tema 5. CTtpoenne U PyHKIMH KJIETKHU
Tumel KIETOK: JdyKapuoTHYecKas W IpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapruoTHIECKOM KIeTKU. KieTouHas cTeHKa OakTepuii u apxei.
OcoOEHHOCTH CTPOECHHSI TeTepOoTpOPHON U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoT B OMOIIEHO3aX.

Crpoenue u (YHKIITMOHUPOBAHHE AYKapUOTUYECKON KJIETKH.
[Inazmatnueckas MeMOpana (miasmaiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHCHOpT BelIECTB Yepe3 IIa3MaTHYEeCKyI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneru€unas muddysusa), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopt). [lomynponumaemocte wmemOpanbl. Pabora HaTpwuii-
KaJIUEeBOT0 Hacoca. DHJAOIMTO3: MUHOIMTO3, (harouuTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa v PyHKIIMU KJIETOYHOM CTEHKU PACTEHHM, rprOOB.

Huromna3zma. [{urozoins. [{utockener. [IBrmxkeHue uurorasmbl. OpraHou bl
kietku. OpgHoOMeMOpaHHbIE OPTaHOWIBl KIETKH: SHJIOIUIa3MaTHYeCKas CeTh
(BIIC), anmapar I'odabaku, JTU30COMBI, UX CTpOCHHE W (PYHKUMHU. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPraHOMJOB KJIETKU. CTpOeHuEe TpaHyJSIpHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [magkuii  (arpaHyJsipHBIM)  HIOIIA3MATUYECKUMA
petukynyM. CekperopHas QpyHkuus amnmaparta ['onbmku. Moougukayusa 6enkos 6
annapame [onvoocu. Copmuposka benkos & annapame [ onvoocu. TpancnopT
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[MoNyaBTOHOMHbIE ~ OpraHOWAbl  KNETKU:  MWUTOXOHAPUM,  NAACTUADI.
lMpoucxoxcdeHue mumoxoHOpuli u naacmud. CumbuoeeHes (K.C. Mepexckosckul,
/1. Mapaynuc). CtpoeHne n OYHKUMM MWUTOXOHAPUKA W nnactua. lepBuuHble,
BTOPUYHbIE U C/AOXHble  naactuabl  GOTOCUHTE3UPYIOWNX  3YKapWOT.
XnoponnacTbl, XpOMONAACTbI, NEMKONNACTbI BbICLLIMX PACTEHUN.

HemembpaHHble opraHonabl KneTku CTpoeHne U GyHKUUU HEMEMBPAHHbIX
opraHonaos KNETKMU. Pnbocomsl. MpomexcymoyHsie ¢unameHmel.
MuKpodunameHTtbl. AKMuUHo8ble MUKpoguaameHmsl. MblleyHble KNETKMU.
AKMUHOBbIE KOMMIOHEHMbl HEMbIWeEYHbIX KaemoK. MUKpOTpyboUKu. KneTouHblii
ueHTp. CTpoeHMe © [OABUXKEHUE HKIYTUKOB U  pecHuYek. MUKpoTpybouKku
umMtonnasmbl. LleHTpuonb. besku, accoyuuposaHHslie ¢ MUKpoguaameHmamu u
MUKpompyboukamu. MomopHsbie benKu.

Appo. O6onoyka agpa, XPOMaTUH, KapMonaasma, A4PbIWKK, UX CTPOEHUE U
bOYHKUMKN. AgepHblt 6enkoBbii MaTpUKC. [POCTPAHCTBEHHOE pPaCMo/IoXKeHUe
XPOMOCOM B MHTepdasHOM fAgpe. IyxpomMamuH U 2emepoxpomamuH. benku
XPOMATMHA — TUCTOHbl. JuHamuKa sadepHol 060704ku 8 mumo3se. AdepHoil
mpaHcropm.

Kiterounsle BkmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTuTenpHOM, )KUBOTHOM, TPUOHOIN).
JleMoHCTpanun



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

Tabmuupl 1 cxemsl: «CTpOEHHE 3YKapHOTHYECKON KieTku», «CTpoeHue
KUBOTHOM  KIeTKW», «CTpoeHue  pacTUTENIbHOM  KieTkn», «CTpoeHue
MUTOXOHAPHUW, «Sapo», «CTpoeHne NpoKapruOTUIECKON KIETKNY.

OO0opynoBaHHe: CBETOBOM MMKPOCKON, MHUKPOMpENaparbl pacTUTENIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOTIpErapaThl OaKTepruaIbHBIX KIETOK.

NabopatopHaa pabota «MM3yyeHMe CTPOEHMA  KNETOK  Pa3/INYHbIX
OPraHn3moB».

MpakTHueckana paborta «/3yyeHne CBOMCTB KIETOYHON MeMBpPaHbI».

NabopaTtopHaa pabota «lMccnepoBaHue niasmonnsa M Aennasmosinza B
PACTUTENbHbIX KNETKaxXy.

MpakTtnueckana pabota «MN3yyeHne ABUKEHNA LUTONNAA3Mbl B PACTUTENbHbIX
KNeTKax».

Tema 6. O0OMeH BellecTB U NMpeBpallleHUe JHEPIUH B KJIEeTKe

AcCUMWIISALINAS ¥ TUCCUMIIISIIMS — JBE CTOPOHBI MeTabou3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN W reTepoTpodHBIM. YdacThe KuUcIopoaa B OOMEHHBIX
mpoleccax. JHepreTuueckoe oOecredeHne KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakiuil KJIETOYHOTrO
Metabonuzma. DepMeHThI, MX CTPOEHUE, CBOWCTBA U MEXaHWU3M JCHCTBUS.
Kodepmentsr. Otnuuust GepMEeHTOB OT HEOPTAaHMYECKUX KaTanu3atopoB. benku-
aKTUBATOPHI U OEJIKU-UHTHOUTOPHL. 3aBHUCHUMOCTh CKOPOCTU (hepMEHTATUBHBIX
peaKImii OT pa3IMYHbIX (PAKTOPOB.

[MepBUYHbIA CUHTE3 OpraHUYecKMx BelwecTB B KaeTke. PoToCUHTES.
AHOKCU2eHHbIlU U OKcuz2eHHbIl ¢pomocuHme3 y bakmepuli. Ceemocobuparowjue
nu2mMeHmbl U nU2MeHmMsl PeaKyuoHHo20 yeHmpad. Ponb Xx10ponnacTos B npouecce
¢doTocuHTesa. CBetoBaa U TemHoBas ¢asbl. PomodeixaHue, Cs, C;. u CAM-muneol
¢omocuHmesa. MpoAyKTMBHOCTb GOTOCUHTE3A. BanAHME pasnmyHbiXx PpakTopos
Ha CKOpOoCTb GOTOCUHTE3a. 3HaYeHne GoTocuHTe3a.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTepuu, >KeJe300aKTepuu, CEpoOaKTepUH, BOJIOPOIHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3a.

AHaspoOHble opranu3Mbl. Buasl Oposkenus. I[lpomykTbl OposkeHHS M HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTENH OO0JIe3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTUICHUE TITFOKO3HI.



Buonornyeckoe okUcneHUe, UK KNETOUYHOE AbiXxaHne. Ponb MUTOXOHAPUIA B
npoueccax 6Monornyeckoro okmcaeHus. Linkamyeckue peakummn. OKucantenbHoe
docdopunmnposaHme. IHepaus mMembpaHHO20 2padueHma npomoHos. CuHmes3



AT®: paboma npomoHHoU AT®-cuHma3el. [lpeMmyuwectsa aspobHOro nyTtu
obmeHa BewecTs nepes aHasapobHbIM. IPPEKTUBHOCTb SHEPreTUYECcKoro obmeHa.

JleMoHCTpanumn

[Toptpetsr: Jx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», « IHEPreTUYECKUl 0OMen», «bruocunres
oenkay, «CtpoeHue GpepMeHTay, « XEMOCHHTE?Y.

ObopynoBaHue: CBETOBOM MUKPOCKOT, 000PYI0BaHHE JIJIsl IPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass paGora «/3yueHue  KaTamIUTUYECKON  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMuiIa3bl UM KaTaliasbl).

JlaGopaTtopnass padora «l3yueHue (QepMEHTATUBHOTO PACIICIICHUS
MEePOKCH/Ia BOJIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

NabopatopHaa  pabota «CpaBHeHue npoueccoB ¢GOTOCMHTE3A MU
XeMOCUHTE3a».

NabopaTtopHana pabora «CpaBHeHMEe NPOLLECCOB BPOKEHMA N AbIXaHUAY.
Tema 7. HacnepacrtBeHHaa MHGOpMaLMA U peannsauma eé B Knetke
Peakumn maTtpuyHoro cuHrtesa. MpuHUMN KOMNAEMEHTAPHOCTU B peaKkumax

MaTPUYHOro cuHTe3a. Peannsauma HacneacTBeHHON MHPopmaumn. FeHeTUYeCcKmin
KoA, ero CBOMCTBa. TpPaHCKpPMNUMA — MATPUYHbIM cuHTe3 PHK. MpuHumunbl
TPAHCKPUMUMKU: KOMMNJIEMEHTApPHOCTb, aHTUMNApPaANe/ibHOCTb, aCUMMETPUYHOCTb.
Co3pesaHue mampu4Hbix PHK 8 aykapuomuyecKoli knemke. Hekodupyrouwue PHK.
TpaHchauma u eé atanbl. Y4yactme TpaHcnopTHbIXx PHK B 6uocnHTtese benka.

VYcnoBust Ouocunte3a Oenka. Koaupoanue amuHokuciaoT. Poib pubGocom B
OnocuHTE3e OCIKa.

CospemeHHble npedcmasseHus o cmpoeHuu 2eHos. OpraHu3aums reHoma y
NPOKAapPUOT U 3YKapuoT. Perynaumsa akTUBHOCTM FEeHOB Y MPOKapuoT. MmnoTesa
onepoHa (®. Xakob, K. MaHo). MonekynapHbie MexaHU3Mbl SKCIPEccuu 2eHos y
ayKapuom. Posab xpoMmamuHa 8 peayaayuu pabomesi eeHos. Perynauma obMeHHbIX
NPOLLECCOB B KNeTKe. KNIeTOYHbI romeocTas.

Bupycbl — HeKneTouHble GOpPMbI KN3HM U 0banraTHble Napa3uTbl. CTpoeHue
NPOCTbIX U CNOXHbIX BUPYCOB, PETPOBMpPYCOB, bakTepnodaros. HKuU3HEeHHbIU YUK
AHK-codeprawux eupycos, PHK-codepxcawux e8upycos, b6akmepuogazos.
ObpamHaAa mMpaHCKpunyuA, pesepmasa, UHmMezpasa.

Bupychsie 3aboneBaHusi 4enoBeka, kuBOTHbIX, pactenuit. CITN/, COVID-
19, comnmanbHble U METUIIMHCKUE MPOOJIEMBI.



buouHpopmamuka: uHmezpayua u aHaau3 b6oabwux maccueos («bigdata»)
CMpYyKmMypHoix buonoesu4yeckux OaHHbIX. HaHomexHonoz2uu 6 6uonozuu u
meoduyuHe.lTpoepammupyemsie pyHKYuUuU besnkos. Cnocobbl 00cmasKu nekapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. 1. iBanoBCKuil.

Tabnuiel u cxeMbl: «buocunTes 6enkay», «I'eHeTudecKuil Koy, «Bupyce,
«bakTepuodarm.

MpakTnueckana pabora «Co3gaHne mogenm Bupyca.

Tema 8. JKn3HeHHBIIT HUKJ KJIETKH

Knerounsléi 1uki, ero mnepuoasl W perymsiuus. WHtepdaza u MUTOS.
Oco0eHHOCTH TpOIecCOB, MpOTEKaromMX B uHTepdaze. [loaroroBka KiIeTku K
nenenuto.  Ilpecuntetmdyeckuii  (MMOCTMUTOTUYECKUN),  CUHTETUYECKUH U
MMOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) TIEpUOAbl UHTEP(a3bI.

Martpnunbeii cunre3 [IHK — perumkanms. ITpunnunsr permmmkanum JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannzm perukauu JIHK. Xpomocombl. Ctpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoTHIl. JIUIJIOWIHBIN W
raruionHbeli  HaObopel  XpomocoM. ['omosnormuynesie XxpomocoMmbl. IlosioBbie
XPOMOCOMBL.

Henenne knetkn — MuT03. CTaauM MHUTO3a W IPOHUCXOJSIIME B HHUX

nporecchl. Tunbsl MuTo3a. KapnokuHes u muTokuHe3. buonorudeckoe 3HadeHUE
MHTO3a.

Perynmsamust MUTOTHYECKOTO IMKIA KIETKH. [IporpamMmmupyemasi KieTodHas
rudenb — arnonTos.

KnetoyHoe Aapo, Xpomocombl, GYHKUMOHANbHAA reHoOMUKa. MexaHu3mebl
npoaugepayuu, ougpgepeHyUpPo8KU, cmapeHUsa U 2ubenu Kaemok. «Ljugposas
Knemka» — 6uouHgpopmamuyeckue mooenu pyHKUUOHUPOBAHUSA KAemkKu.

JlemoHcTpanuu

Tabmuier 1 cxeMbl: «KU3HEHHBIM UK KIETKN», «Murtos», «CtpoeHue
xpomocomy, «Pemnukarusa JJTHK».

OGopynoBaHKe: CBETOBOM MUKPOCKOI, MUKpoOIIpenapathl: «MuUT03 B KJIeTKax
KOpEIIIKa JTyKa».

Na6opartopHan pabora «M3yyeHune XpOMOCOM  Ha roTOBbIX
MUKponpenapaTax».

JlaboparopHnasi padora «HabmoneHre MuTO3a B KJIIETKAX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. Ctpoenue u GyHKIIUN OPraHU3MOB

buonornueckoe pazHooOpazue OpPraHUu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MEI.

OcoOEHHOCTH  CTPOCHHSI U KUBHEACATEIbHOCTU OJIHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OIHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIHU, Apyrue npoTUcThl. KooHnanbHble OpraHu3MBbl.



B3anmocBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, Oprassl u
cucteMbl OpranoB. Opranusm Kak eanHoe nenoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJIAIIAS,, OCHOBHasi, MexaHuyeckas. OCOOEHHOCTH CTPOCHMUS,
(GYHKIMA U pacoOIOKEeHUs TKaHEH B opraHax pacTEeHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHASA,
COCIMHUTENbHAS, MbIMIeuHasi, HepBHas. OcoOCHHOCTH CTpOeHUs, (GYHKIHA U
pAacnoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBI OPIraHOB )KUBOTHBIX U 4eJ0BeKa. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pacteHunii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli U BHYyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COEIUHEHUS KOCTEU.

JIBmkeHne  opraHm3MoOB.  JIBH>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, pPECHUYHOE. JIBM)KEHWE MHOTOKJIETOYHBIX PACTEHUMN:
TPONU3MBI M HACTHUH. JIBM)KEHHE MHOTOKJIETOYHBIX MWBOTHBIX W YEJIOBEKa:
MblleyHas cucreMa. Peduiexc. CkeneTHble MBIl U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOJBI, YIJIEKACIOrO rasa Hu
MHHEPAJIBbHBIX BEHIECTB pacTeHUsAMU. [InTaHue >XKMBOTHBIX. BHYyTpHUIIOJIIOCTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MULIEBAPUTEILHOTO TpakTa. [lumeBapurenbHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue ;xuBoTHBIX. [luddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHOe nbixaHue. [[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucreMa 4YesioBeka. MeXaHu3M BEHTWISIUUU JETKUX y TTHI] U
MJIEKOMUTAIOMUX. Perynsius npixanus. [[pixatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BewECcTB y JKUBOTHBIX. KpOBEHOCHass cucremMa uU €€ OpraHsbl
KpoBeHocHass cucTteMa TO3BOHOYHBIX JKMBOTHBIX UM 4yenoBeka. Cepaue,
KPOBEHOCHBIC COCYIbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisuus.

Brigenenne y opranusmoB. Breinenenue y pacrenuid. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyosu. Opransl BblaeleHud. DOuibTpanus,
CeKpelnus U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl pa0OThl OPraHOB BbIIEJICHUS.
CBsi3b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIJICTUTEIBLHON cUCTEMaMHU. BoljeneHue y



MO3BOHOYHBIX JKUBOTHBIX U denoBeka. [louku. Ctpoenne u GyHKIMOHHPOBAHHUE
Hedpona. OOpa3oBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHOpHI
OakTepuid W IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpencrsa macCUBHOM U XUMHUYECKOM 3aIIUThl. OUTOHUNIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amurta opranu3ma oT OojesHel. IMMyHHas cuctema denoBeka. KieTouHbrii u
TYMOpaJbHBIA HUMMYHUTET. BpOXIEHHBIA M MPHOOPETEHHBINA CHEU(PUIESCKHI
UMMYHUTET. Teopus KioHaJIbHO-celeKkTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerara). BocnianureiabHble OTBETHl OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocte W perymsauus y  OpraHu3MoB. Pasapaxumocts y
ONHOKJIETOYHBIX OpraHm3mMoB. Takcucel. PazgpaxumMocTte W perymsuus y
pacteHuil. PocToBeIe BelecTBa U X 3HAUCHUE.

HepBHas cucrema u pediekropHas peryisdnus y KUBOTHbIX. HepBHas
cucTeMa U €€ OTHelbl. DBOIMIOUMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU CHCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduekc u
peduexTopHas ayra. bezycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanbHast peryisiuuds ¥ SHAOKPUHHAs CUCTEMA JKUBOTHBIX U UYEJIOBEKA.
JKenes3pl HDHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JI€HCTBME TOPMOHOB.
B3auMoCBs3b HEpBHOW W JHAOKPUHHOM cucTeM. [‘unoranamo-runodusapHas
cucTeMa.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmumbsr u cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOIOKJIETOUHBIE
Bojopociny, «baktepun», «lIpocreimme», «OpraHbl UBETKOBBIX PACTCHUN,
«CucremMpl OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue ctelms»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEIET YeJIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/IpixarenbHas
cucrema», «HepBHag  cucrema», «Koxa», «MpblmieuHas  cucTemay,
«BprgenurenbHas cucTeEMa», «OHIOKpHHHasA cucTemMay, «CTpoeHue MBIIIIBD,
«Ammynurer»,  «KumeuynonosoctHeie»y, «Cxema  TNWTaHUS  PACTECHHI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUAPBI»,
«CTtpoeHne mnaHapumn», «BHyTpeHHee cTpoeHHe I0XKIeBOro 4epssi», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  ntuny, «HepBHas — cucrema
MJIEKOTIUTAOIMUX», «HepBHas cuctema uenoBeka», «Pediekcy.



O6opynoBaHne: CBETOBOW MHUKPOCKOI, MHUKPOMPENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpOIpENnapaThl TKaHEH, paKOBHHBI MOJIIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIC SK3EMIUIIPhl KOMHATHBIX pacTeHUM, repoapuu
paCTeHI/Iﬁ Pa3HbIX OTACIOB, BJIAXKHBIC npceraparbl KHNBOTHBIX, CKCJICThI
IIO3BOHOYHBIX, KOJUICKIINNU 6CCH03BOH0‘IHBIX JKHUBOTHBIX, CKCJICT YCJIIOBCKA,
o0opyaoBaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacHiCTUICHHs KpaxMalia i OeJIKOB I0J1 JIeCTBHEM (epPMEHTOB, 000OPYIOBaHHE JIJIS
JEMOHCTPAIIUH OIBITOB 110 M3MEPEHUIO KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JABIXATCIIBHBIX I[BH)KGHPIﬁ, MOJCJIM TOJJOBHOI'O MO3ra pa3/IM4HbIX }KUBOTHBIX.

NabopartopHasn paborta «/M3yyeHune TKaHel pacTteHui». JlabopaTopHas

pabota «M3yyeHune TKaHel KMBOTHbIX». JTabopaTopHana paboTa

«M3yyeHmne opraHoB LBETKOBOro pacteHua».Tema 10. PaamHoKeHue m

pa3BuTHME OPraHU3MoB

dopMbl pa3MHOXKEHHUS OPTaHM3MOB: Oecrojioe (BKJIOYash BEreTaTHBHOE) M
nmojgoBoe. Buuabpl 0ecrnoioro  pa3MHOXEHHUS: TOYKOBAHUE, CIOPYIAIHS,
(parmMeHTays, KIOHHUPOBAHUE.

[TomoBoe pasmuoxkenue. [losoBeie KieTkH, wau ramerbl. Menos. Craguu
meio3a. [loBegenune xpomocoM B meio3e. Kpoccunrosep. buosmornueckuii cMbici
M€Ho3a M IIOJIOBOTO TIiporecca. Meno3 M ero MeCTO B JKU3HCHHOM IIHMKJIC
OpTraHU3MOB.

[IpenszaponpieBoe pasBurue. ['amerorenes y uBoTHbIX. 110510BBIE KENE3bI.
OO6pa3oBaHue U pa3BUTHE MOJOBHIX KiIeToK. CriepMaroreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHE W AMOpPHUOHAIILHOE pa3BUTHE KUBOTHBIX. CrocoObI
OTUIOJIOTBOPEHUS: HapykHOE, BHyTpeHHee. [[apTeHorenes.

MHameBmayanbHoe pa3BUTME OpraHM3MoB (oHTOreHes). dmbpuonorma -
HayKa O pasBuUTMM oOpraHnsmoB. MopgozeHe3 — 00Ha U3 21a8HbIX npobraem
ambpuonozuu. KoHuenuyua mopgozeHos u moodenu mopgozeHesa. Craguu
ambpuoreHesa XMBOTHbIX (Ha Npumepe nAarywku). JpobnerHune. Tunol gpobaeHums.
JemepmuHuposaHHoe u HedepMuHUpPOBaHHOe OpobnaeHue. baacmyna, murol
6a1acmyn. OcobeHHOCTM ApobieHMA MNEeKOMUTAWMX. 3apoAbllieBble JNCTKU
(racTpynsauma). 3aknagKa opraHoOB U TKaHEN U3 3apoablLLeBbIX INCTKOB. BsaumHoe
BAMAHME 4YacTel pas3BMBaAtOWErocs 3apogpiwa (3MbpuoHanbHaa WHAYKLMA).
3aKknagKa naaHa CTPOEHUA  KMBOTHOFO KAk  pes3ynbTaT  MepapxXuyecKkux
B3aMMOAENCTBMA TEeHOB. BanAHMe Ha 3mMbOpMOHanbHOE pPa3BUTME PA3/IUYHbIX
$aKTOpPOB OKpYKatoLLer cpeabl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbI mepuoa. I[lpsimoe u
Henpsimoe pas3BuTue. Pa3zBute ¢ wmetamop(do3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX YKUBOTHBIX. BHOJIOrMYEeCcKO€ 3HAYEHHE MPAMOTO U HEMPSMOIrO



pa3BUTHs, UX PACIPOCTPAHEHUE B NMPUPOAE. THIBI pocTa KMBOTHBIX. DaKkTOPHI
PEryJsiuU POCTa JKUBOTHBIX U YesioBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CtapeHue u CMepTh Kak
OHMOJIOTHYECKHE MTPOLIECCHI.

Pa3smHoxeHne u pa3zButue pacreHuid. ['ameropur m crnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuid. (OOpa3oBaHue Ccrmop B TpoIlecce Meio3sa.
l'amerorenes y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHE CEMEHU.

MexaHnu3MBI pETyJIsSIUYA OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. Hapammn, X. [lIneman.

Tabmuupl u cxembl: «BereratnBHoe pasMHOXeHHe», «Tumbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIAMUIOMOHAIbDY, «Pa3MHOXEHHE 3BIVIEHBI»,
«Pa3MHOX)eHUEe TUAPBY, «Menos3», «XpoMmocomel», «l'amerorenes», «CTpoeHue
AWLEKIETKA W crepMaro3onga», «OCHOBHbIE cTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pasButue», «Pa3Buthe Malickoro xyka», «PaszButue capaHum»,
«Pa3Butne mArymku», «/[BOMHOE OIUIOJOTBOPEHUE Yy ILBETKOBBIX PACTCHUN»,
«CtpoeHne ceMsiH OJTHOJIOJBHBIX U JIBYJIOJBHBIX PACTECHHIN», «KU3HEHHBIN UK
MOpPCKOM  KamycThl», <OKW3HEHHBIM 1UKA MXa», <«OKW3HEHHBIM LUK
ManOPOTHUKAY, « KU3HEHHBIN ITUKIT COCHBI».

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl SIMIEKIECTOK U
CIIEPMATO30UI0B, MOJIENb «L{MKI pa3BUTHUS JATYIIKWY.

NabopartopHasa pabora «M3yyeHne CTPOEHUA MONOBbLIX KIETOK HAa rOTOBbIX
MMUKponpenapaTax».

MpakTuyeckaa paborta «BbiABNeHME NPU3HAKOB CXOACTBa 3apojbilient
NMO3BOHOYHbIX }KUBOTHbIXY.

NabopatopHaa pa6bora «CtpoeHMe OpraHOB PaA3MHOXEHUA  BbICLLINX
pPacTeHUN».

Tema 11. T'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHUA TEHETHKM Kak Hayku. Paboter I
Menpnens, I'. ne ®@puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Pa6oter H. K. KonmbmoBa, H. 1. BaBunosa, A. H. beno3sepckoro, I'. 1.
Kapmieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE€ TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JIOMHUHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3UTr0Ta, YUCTasl TUHUS, THOPHUIAbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPUIAOJOTUYECKHH,  IIUTOJIOTHUECKUMA,
MOJIEKYISIPHO-TEHETUUECKUM.

JleMoHCTpanun

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. .
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuibl u cxembl: «MeTo bl TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

NabopatopHaa pabora «[po3oduna Kak OOBEKT  reHeTUYecKux
nccnenoBaHUN Y.

Tema 12. 3akoHOMepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBplii 3akoH MeHnenss — 3aKkoH
eAMHO00pa3usi TMOPUJIOB MepBOro nmokoJieHud. [IpaBmio qnomuHupoBanus. Bropoi
3aKOH MeHaena — 3aKOH paclICIUIeHUs NPU3HAKOB. [{UTOnormdeckue OCHOBBI
MOHOTMOPUIHOTO CKpelMBaHus. [ MmoTe3a YucTOThI raMeT.

AHanm3upyouiee ckpemrpanue. [IpoMexxyTouHbIi XapakTep HacleIOBaHMUS.
Pacmieruienne npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUsI  IIPU3HAKOB. [{uTonornueckue  OCHOBBI  JAUTUOPHUIHOTO
CKpEIIMBAaHUA.

CuernieHHoe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAaHWE T'E€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TreHaMHh. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBIN MEXAHU3M OIPEIEIEHUs oda. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHBIN MoJI. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CLHENJIEHHBIX C MTOJIOM.

['enoTun xak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIN aiyienu3M. B3anmoAeicTBUE HEaUIEIbHBIX T'€HOB.
Kommementapuocts. Onuctas. [lonumepusi.

['eHeTyeckuil KOHTPOJIb Pa3BUTHUS PACTCHUM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTHYECKUX TIPOIIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eneTndeckue MeXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO35UH
— Tapa3suT» U «XO35MH — MHUKpOOHMOM». ['@HeTHYeCKHe acmleKThl KOHTPOJISI U
M3MEHEHUS HACJIeICTBEHHOU HH(OPMAITUU B TTOKOJIEHUAX KJIETOK M OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxembl: «IlepBblii 1 BTOpOi 3aKoHBI Menaensy, « Tpetuii 3akoH
Menpens», «AHaIUM3UpPyIIee CKpemuBanue», «Hemomnoe noMuHUpOBaHHEY,
«CuernsieHHOEe HaclieOBaHUE TMPU3HAKOB Yy Jpo3oduiib», «l'eHeTuka TmoJiay,



«Kapuotun uenosekay, «Kapuotun apozoduisly, «Kapuotunm nruuby,
«MHOKECTBEHHBIN aIeIn3M», « B3auMoAeCTBUE T€HOBY.

OGopynoBanme: MOACHb JUIsI JEMOHCTPAIlMA 3aKOHOB €IUHOOOpa3us
rUOpUIOB TEPBOTO TMOKOJEHUS W pACHICIUICHHs] TPU3HAKOB, MOJEIb IS
JEMOHCTpAllUd 3aKOHA HE3aBHCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTpPAllUA CLEIUICHHOTO HACJEeIOBaHUsl MPU3HAKOB, CBETOBOW MHKPOCKOIL,
MUKpormnpenapar: «JIpozodumnay.

MpakTnueckaa pabora «MM3yyeHuMe pe3ynbTaToB  MOHOrMbpuAaHOro
CKpeLwmBaHna y apo3oduabi».

MpaKTnyeckas pabora «M3yyeHne pesynbtatoB  AnrMbpuaHoro
CKpeLwmBaHna y gpo3odubi».

Tema 13. 3axkoHOMepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GopmupoBaHuU (PeHOTHNA.
N3MeHunBOCTh Npu3HaKkoB. KauecTBEHHBbIE M KOJWYECTBEHHBIC MPU3HAKU. Busl
M3MEHUYMBOCTH: HCHACJICACTBCHHAS U HACJICACTBCHHAS.

MoaudukanoHHass UW3MEHYUMBOCTh. Poib  cpeabl B (OpMUPOBAHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
pan u BapuarmoHHas kpuBas (B. Horanucen). CpoiicTBa MoaudpuKarmoHHOMN
W3MEHUYMBOCTH.

I'enoTunuueckass N3MEHYUBOCTL. CBOMCTBA T€HOTHUITMYECKON M3MEHUYUBOCTH.
Bupl reHOTUITMYECKOM U3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KomOunaTuBHasi u3MeHYHMBOCTh. Meil03 W TOJIOBOM Mpollecc — OCHOBA
KOMOWHATHBHOM U3MEHYHMBOCTH. P0OJIb KOMOMHATHBHON M3MEHYNBOCTH B CO3/IaHUHA
TEHEeTUYECKOT0 Pa3HO0Opa3us B IIpeaeiiax OqHOTO BHIA.

MyTtanronHass W3MEHYMBOCTh. Buabl MyTalMi: TE€HHBIC, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuu. SaepHeie u
HUTOIUIa3MaTuYeckue mytauuv. CoOMaTUYECKUE W TMOJOBbIe MyTauuu. [IpuunHbI
BO3HMKHOBEHHA MyTalnui. MyTareHbl W WX BJIUMSHUE Ha OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TMpOIecca. 3aKOH TOMOJIOTUYECKUX pSJIOB B
HacnencTBeHHOM u3MenunBocty (H.W. BaBuioB). BHesigepHass U3MEHUYMBOCTh U
HACJICJICTBEHHOCTb.

SnuzeHeMuUKa U 3MNU2eHOMUKQA, pOsb 3ruceHemuyeckKux (akmopos 8
Hacsne008aHUU U U3MeHYUBOCMU heHomMuUnu4YecKux rnpu3HaKos y op2aHU3mMos.

JdemMoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Bugsl  u3meHuuBoCcTH», «MoaudukarmoHHas
N3MECHYHUBOCTBY, «KomOnHaTuBHas W3MECHYHUBOCTHY, «Meiio3,
«OnnonorBopeHuey, «I'eHeTndeckue 3a00eBaHus YeJIOBEKa», « Buapl MyTaruii.



OOopynoBanue: XMBbIE W TepOapHBIC SK3EMIUISIPhl KOMHATHBIX PACTCHH,
pucyHku (dhoTorpadum) >KUBOTHBIX C PA3IMUYHBIMU BUJIAMU U3MEHUYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(UKAIMOHHON W3MEHUYMBOCTH. [loCTpoeHHWe BapuWallMOHHOTO psijga W
BAPUALIMOHHON KPUBOW».

MpaktTnueckaa pabora «Mytauymm y  gpo3odunbl  (Ha  roToOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTnka yesiOBeKA

Kapuotun wenoBeka. MexxayHapo/iHasi MporpaMma HCCIEIOBaHUS T€HOMA
yejnoBeka. MeTonpl  M3y4YEHHMs] TE€HETHMKHM  YEJIOBEKa: T'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MOMYJISIIIUOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-TEHETUYECKHI. CoBpemMmeHHOE ONPEIECITICHUE T€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1[P-ananu3a. HacnencreenHnble 3a001eBaHus yeaoBeKka. [ eHHbIe 1 XpOMOCOMHBIE
Oone3Hn uyesoBeKa. boJe3HM ¢ HACHEJACTBEHHON MPEnpacroyioKEHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPENOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00JieBaHUN 4YesioBeKka. MeIUKO-TeHETUHYECKOe KOHCYJIbTUpOoBaHUE. CTBOJIOBBIE
KJIeTKU. [loHsATHE «MEHETHYECKOTO Tpy3a». ITHUUYECKUE ACIEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIJIETOK.

['enetnueckue GakTophl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
¢u3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY»Karomiei cpennl. ['eHeTnueckas
MPEPaCOIOKEHHOCTh YeJIOBEKa K MaTOJIOTUSIM.

JleMoHCTpauumn

Tabnuiel u cxembl: «Kapuotun uyenoBekay, «MeToJbl U3y4eHUs T€HETUKHU
yejoBekay, «I'eHeTnyeckue 3a0071€BaHUS YEIOBEKay.

MpakTuueckas pabora «CoctaBaeHWe U aHAN3 POSOCTOBHOMY.

Tema 15. Cesexkuusi Opranu3sMoB

JloMecTukanuyss W celekuus. 3apoKJACHUE CEJIEKIMM W JOMECTUKAIIUU.
VYuyenne H. WM. BaBwioBa o lleHTpax mNpPOWCXOXKACHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuil. Poiib cenekumu B CO3aHUM COPTOB PACTEHUM W IMOPOJ
#KUBOTHBIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacjieACTBeHHOM wu3MeHumBocTu H. WM. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHOU pabOTHI.

Metoapl cenekimoHHON paldoThl. MCKyCCTBEHHBIM OTOOp: MAacCCOBBIM U
VHJIUBUTY aJIbHBIM. DTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnwiTanue
MPOU3BOAUTENICH IO TOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIEHKH
¢eHoTHIIa TOTOMCTBA U OTOOP IO F'eHOTHUITY ¢ TomolIbio aHanuza JJHK.

HNckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOW  paloThI.
PagnanoHHBIN 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTAIUi Yy KYJIbTYPHBIX



dopm opranu3moB. Vcmonb30BaHWE TEHOMHOTO PEIAKTUPOBAHHUS W METOJOB
pexkoMOuHaHTHBIX JTHK 118 oTydeHns ncXoHOTo MaTepHaia JJIs CeCKIIHH.

[lonyuenne ITOJIUIIIIOUIOB. BryrpuBunosas rUOpUaN3aLysL.
bu3kopoACTBEHHOE — CKpeluMBaHue, wWid  WHOpuauHr.  HepoacTBeHHoe
CKpelniuBaHue, win ayrOpuauHr. ['erepo3nc W ero mpuyuHbl. Vcmoiap3oBaHHe
rerepo3uca B cenekiuu. OtnanéuHas rudbpuausanus. [Ipeomonenue Oecroaus
MEXBHUIOBBIX THOPHUIOB. JIOCTHIKEHHS CEJICKIIMU PACTEHUN U )KUBOTHBIX. « 3e1éHas
pesoioyusny.

CoxpaHeHWe 1 U3y4eHne reHeTUYECKNX PECYPCOB KY/IbTYPHbIX PACTEHUI U UX
AVKUX poamnyen gns co3aaHua HOBbIX COPTOB U TMBPUAOB CENbCKOXO3AMCTBEHHbIX
KynbTyp. M3yuyeHue, COXpaHeHUe U ynpassaeHuUe 2eHemu4yecKUMu pecypcamu
Ce/IbCKOX03AUCMBEHHbIX U [POMbIC/I0BLIX HUBOMHbLIX 8 UeAaX yayvyweHus
cyuwecmsyrowux u co30aHUS HOBbIX 1Mopood, AUHUL U KpOoccos, 8 MOM 4ucsne C
npuMeHeHUeM cospeMeHHbIX Memoo08 Hay4YHbIx uccaedosaHull, nepedossbix uoel
U nepcrnekmueHbix mexHoso2ull.

JleMoHCTpauumn

[Toptpetsr: H. U. BaBunos, Y. B. Muuypumn, I'. JI. Kapneuenko, I1. I1.
JIykpsanenko, b. JI. Actaypos, H. bopinoyr, /1. K. bensies.

TaOmuips! u cxeMbl: «L{eHTpbI MPOUCX0XKIEHUSI U MHOT000pa3ust KyJIbTYPHBIX
pacTeHMI», «3aKOH TOMOJIOTUYECKUX PSANOB B HACJIEACTBEHHONW M3MEHYMBOCTN,
«Mertoppl cenexkuumy, «OTaanéunas rudpuauzanus», «MyTtaresesy.

NabopaTtopHasa pabota «M3yyeHne COPTOB KyNbTypPHbIX PAaCTEHUN U NOPOL,
AOMALLHUX XKUBOTHBIX».

NabopartopHan paboTa «M3yuyeHne MeTo0B CeNeKkLUnmn pacTeHUNY.

MpakTuueckas paborta «MprBMBKa pacTEHNNY.

Ikckypeusi «OCHOBHBIE METOJBI U JOCTIDKEHHUS CEJEKIMH PacTCHUH
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3sCTBO, B J1a0OpaTOpHUIO
arpOyHUBEPCHUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHoJiorusi 1 CHHTETHYECKAsi OMOJIOTHS

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOIMH, — KIIETOUHBIE M TKaHEBbIC
KYJIbTYPHI, MUKPOOPTaHU3MBEI, 179 XapaKTepUCTHKA. TpamumronHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAeNnuE. MukpoOuonornueckui cuHte3. OOBEKThl MHUKPOOHMOIOTUYECKUX
TexHonoruit. [IponsBoacTBo Genka, aMUHOKUCIOT U BUTAMHHOB.

Coznanne TEXHOJOTHI U MHCTPYMEHTOB IIEJICHAINIPABICHHOTO M3MEHEHHS U
KOHCTPYMPOBAHUSI T€HOMOB C LIE€JIbIO MOJYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalUX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE ITYTH.



KnetouHas uH»KeHepuAa. MeToabl Ky/lbTypbl KNETOK U TKAHEN pacTeHUN U
KMBOTHbIX. KpunobaHku. ComaTuyeckaa rmbpuamsaumMa U COMATUYECKUI
ambpuoreHes. MUcnosb3oBaHMEe ranjouMaoB B CENeKUMU pacTeHuin. [loaydyeHue
MOHOK/I0HAMbHbIX aHmumenn. Wcnons3osaHue MOHOK/IOHA1bHbIX u
MOAUKAOHA/bHLIX aHMumesn 68 MeoduyuHe. WCKYCCTBEHHOE OnaoA0TBOPEHME.
PEKOHCTPYKUMA  AWLEKNETOK U KNOHMPOBAHWE  XMBOTHbIX.  MeTopq
TpaHCNNaHTaUMK Agep KNeToK. TexHosaM02uu 0300p08AEHUS, KyAbmusupo8aHUs U
MUKPOK/I0HAMbHO20PA3MHOMEHUS CEbCKOX03AUCMBEHHbIX Kyabmyp.

XpOMOCOMHAasi W Te€HHas WHXEHEpUsA. LICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpynpoBanue pekoMOuHaHTHeIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocT)KE€HHT W TNEpPCHEKTHBBI  XPOMOCOMHOW W TI'€HHOW  HMH)KEHEPHH.
DKOJIOTMYECKHE U ATUUECKUE MTPOOIIEMbI T€HHOU HHKEHEPUU.

Menmununckue 6uorexHonoruu. [loctrenomuas mudposas mequiuna. [TIP-
JUArHOCTUKAa. MeTaOOJOMHBIN aHaldu3, TEHOLIGHTPUYECKUU aHallu3 MpoTeoMa
YeJoBeKa JUIsl OLICHKM COCTOSIHMSL €ro 370poBbs. Vcmosib30BaHME CTBOJOBBIX
kieTtok. TapretHas Tepanusi paka. 3D-OuommkeHepust st  pa3pabOTKH
(byHIaMEHTAIbHBIX OCHOB MEJUIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUJIEKCHBIX
TKAHEW COYETAaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONpHHTHHra U ckaddonauHra
JUTS pelIeHus 3a/1a4d NepCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJIbI0 OOECredeHruss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB
dbynkuuonupoBanusi PHK-comepkamux BUPYcOB, BBI3BIBAIOIIMX 0CO00 OMAacHBIC
3a00s1€BaHus YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuubr 1 cxembl: «Vcnoap30BaHEe MUKPOOPTAHU3MOB B TTPOMBIITUICHHOM
MpOU3BOACTBEY, «KileTouHast uHxeHepus», «I eHHas HHKEHEPUs».

NaboparopHana pabora «M3yyeHne 06BHEKTOB BUOTEXHONOTUNY.

MpaKkTnueckas pabota «MonyyeHne MONOYHOKMUCbIX MPOAYKTOBY.

Ikekypeuss  «buotexHonmoruss — BaxkHeHIIas MPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTUE 3BOJIIOLMOHHDLIX MNpPeACcTaB/leHUN B
6uonorumn

OpomonnoHHas Tteopuss Y. Jlapsuna. IIpennoceuiku BO3HUKHOBEHUS
napsuHu3Ma. JKusHbp U Hay4yHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1IH€e CUJIbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKAasi NHTEHCUBHOCTD
Pa3MHOXXEHUS OpPraHMW3MOB, HACJIEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a



CYLIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN O0TOOD).



Odopmenne cuaTeTHueckor Teopun dBoonmu (CTD). HelTpanbhas
Teopust dBomtonMud. CoBpeMeHHas JBOJNIOIMOHHAs  Ouonorus. 3HauYeHUeE
ABOJIIOIIMOHHOM TeopuH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUpA.

JdeMoHCcTpaMu

[Toptpetsi: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnwe, Y. lapun, C. C. UerBepukos, U. U. [lImansraysen, Jx. Xonnein, /1. K.
benses.

Tabmumt w cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jluanero)y,
«JlectHuma xuBbIX cymiectB (o Jlamapky)», «MexaHusMm (HopMHUPOBAHUS
MPUCIIOCOOJICHUN y pacTeHuid U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nyremectsus Y. lapsunay, «Haxoaku Y. JlapBunay», «Dopmbl 60ps0bI
3a cymectBoBanue», «llopoasl romyoOeiy», «MHoroobpasue KyiabTypHBIX (HopM
KanycTeD, «[lopoabl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOIICHUS JABUXKYIIUX CHUJ SBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKOU TEOPHUH IBOJIIOIIUNY.

Tema 2. Mukpo3BoIIOIUSA U €€ pe3yabTaThl

[Tonynsimus kak saeMeHTapHas eauHuIa BOIONNU. COBpEMEHHBIE METOIbI
OIIEHKM TE€HETHMYECKOTO Pa3HOoOpa3usi U CTPYKTYyphbl mnomyssiiuid. M3meHeHue
reHooHJa TOMYJSIUU KaK »>JIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHetnueckoro paBHoBecus k. Xapau, B. BaitnOepra.

dnemeHTapHble GakTopbl (ABWMXKYLWME CcuAbl) 3BONOUMU. MyTaUMOHHbIN
npouecc. KombuHaTMBHAA M3MeH4YMBOCTb. [lpenid reHoB — CaAy4YalHble
HeHanpasneHHble UW3MEeHEeHWA YacToT annenen B nonynaumax. DbdekT
ocHoBaTtena. Igppekm bymoel104HO20 20pabiwKa. CHUMEHUE 2eHemu4yecKoz20
pa3Hoobpasus: npu4uHel u cnedcmaeus. poasneHue agpghekma Opelicha 2eHos 8
bonbwux U MmManeix nonyaayuax.  Mwurpauuun.  U3onauma  nonynauummn:
reorpapumyeckan (npocTpaHcTBeHHan), buonornyeckas (penpoayKTmBHas).

EcrecTBenHbiit orO0p — HampaBistonmii  ¢daktop dBodonun. Dopmbl
€CTECTBEHHOI0  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIOMIMI,  pa3pbIBAIOIIUNA
(mu3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIOLHUS COLIMATIBHOTO
MOBE/ICHUS KUBOTHBIX.

[TpucmocoOIeHHOCT,  OPTaHU3MOB  KaKk  pe3ylbTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHne — mpucrocoOieHudt y  opraHusmoB.  Apomopdo3pl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3MoB: MOp(hOIOruyecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBelneHYeckue.  OTHOCHUTEIBHOCTh
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpazoBanue kak pe3ysbTar
MUKpPOAIBOMIOIMHU. M3omsiius — kioueBod (aktop BumgooOpazoBanus. Ilytu u
crioco0bl BHI000pa30BaHMs: ajljlonmarpudeckoe (reorpaduyeckoe),



CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monUIUIOnIU3anus,
rudpuauzanms). JJnuTenbHOCTh HBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMUPOBaHUS OHOIOTHUECKOTO pa3HOOOpa3usl.

Ponp »BomonMOHHOW OHONOTMUM B pa3pabOTKe HAyYHBIX  METOJIOB
COXpaHeHus1 Onopa3zHooOpa3us. MUKPOIBOIIONUS M KOSBOIIOIHS MAPA3UTOB U UX
x03s51eB. MexaHu3mbl POPMUPOBAHUSI YCTOMUMBOCTA K AaHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEH.

JleMoHCTpanun

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

Tabmuupr 1 cxembl: «MyTauMOHHAs W3MEHUYMBOCTHY», «llomynsunoHHas
CTpyKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «JBuxyiue
CUJIBI 3BOJIIOIIMNY, «IKOJOTHYECKash M30JIALMS MOMYJISINIA CeBaHCKOM (openny,
«l'eorpaduueckast UM30ISAUUS  JUCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHHUIIBI
naypckoi», «IlomysiiimoHHbIE BOJTHBI YUCICHHOCTH XUIIHUKOB U )XepTB», «Cxema
JIEHCTBUSL €CTECTBEHHOrOo 0TOOpa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHpycTpuanbHblii MenaHu3m», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantauuu», <«lIpucrnocoOIEeHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCTBHY», «Kpurepun Bupa», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupone», «CrnocoObl BuUgooOpa3oBanus», «l'eorpaduueckoe BHUI000pa30BaHUE
TpEX BUAOB JaHJbIILIEH», «IJKOJOTMUYECKOE BHU000pa30BaHUE BUIOB CHUHUID,
«ITomumousel pacteHuiy, «KamycTHo-peeqHbIid THOPUIY.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Uyydesia MTUIl U
3BEepel ¢ MmpuMepamMu pa3IMUHbIX MPUCIIOCOOJNICHUN, yydela NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0Opa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

NabopatopHasa paborta «BbiABneHWE WM3IMEHYMBOCTM Yy ocobelr oaHOro
BMAA».

NabopaTtopHan paborta «lpucnocobreHna opraHM3MoB U UXOTHOCUTEIbHAA
LenecoobpasHoOCTbY.

NabopatopHaa pa6bota «CpaBHeHMe BMAOB MO MOpPdONOrMYeckomy
KpUTEPUIO».

Tema 3. Makpo3BoIIOLHSA U €€ pPe3yJIbTaThI

Meronpl  HM3ydyeHUA ~ MAKpPOIBOJIONMH. [laJICOHTOJIOTMYECKUE  METOJIbI
u3ydeHuss oHBomonuu. llepexomapie GopmMbl U QUIOTEHETUYECKHE  PSIBI
OPraHu3MOB.

buoreorpaduyeckue metonpl m3ydeHus 3Booruu. CpaBHeHHE (QIIOPHI |
¢dayHpl MaTepukoB M OCTpoBOB. bumoreorpadmuueckue obnactu 3emumn. Bunbl-
OHJIEMUKU U PEIIAKTHI.



OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOABl U3YUCHHUS
ABOJIONMH. ['€HEeTHYeCKue MEXaHU3Mbl HBOJIOLMM OHTOI€HE3a W TOSBICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PynumenTapusie  opranbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHUYeCKWe  METOAbl  HU3YYEHHS  DBOJIOIHH.
['omonornynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (PUIOTCHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIIOLIHS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIIa) IBOMIONUH. [Ipunyun cmenvt QyHKYUL.
HeoOpatumocTs 3BoonMU. AJantuBHAs paauaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIFOLUY.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETHUYECKUN PsI/l JOMWAAN», «APXECONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Pununoduts»y,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HbI 3emin», «llpelid KOHTHHEHTOBY,
«Pemuktel»y, «HavanpHble cTaguu SMOPUOHANBHOTO  PA3BUTHSL MMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMeHThD»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI YEJIOBEKa M IIUMIIaH3e», «l JaBHBIC
HaIpaBJICHUS IBOIOIUIY, «O0IIHe 3aKOHOMEPHOCTH IBOJTFOIIUNY.

OGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpTraHu3MOB, MYJISI’KHU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE JKM3HU HA 3emule

HayuHble THUNOTE3bI NPOUCXOXKIEHUA KU3HM Ha 3emiie. AOHOreHe3 u
nancrnepmusi. /JJoHayuHble IpenCTaBICHUs O 3apOKICHUU KU3HU (KPEAlMOHU3M).
['mnoTe3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HHA U €€ ONpoBeEp:keHUE onbiTamu .
Penu, JI. Cmannannanmu, JI. [lactepa. [Iporcxoxknenne »u3Hu U aCTPOOUOIIOTHSI.

OcHoOBHBIE JTanbl HEOPraHU4YECKOU JBOJIIOLIU Y. [InanerapHas
(reosornueckas) HSBOJIIOIMA. XUMHYECKash DBOJIIOIUSA. AOHOTeHHBIA CHUHTE3
OpraHhyYecKux BemecTB u3 Heopranudecknx. Ombir C. Mwmiepa u I'. IOpu.
ObpazoBanue mnoaumMepoB u3 MoHoMepoB. KoamepBathHas rumoreza A. U.
Omnapuna, runoresa nepBudHoro oyiapona JIx. XomnaeitHa, TeHeTUUECKasl TUTIOTE3a
I'. Mémnepa. PuGosumsl (T. Yek) u rumoreza «vupa PHK» VY. T'unbGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnn u MeroAsl €€ wu3ydyeHusd. MckomaeMble OpraHUYecKHe
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENbHAsT U a0CONIOTHAs
reoXpoHosiorus. ['€eoXpoHoIoruueckast mKaia: 30Hbl, 3Pbl, IEPUOIBL, STTOXH.



Hauvanbuble sTamel opranndeckou sBosirouuu. [losiBIeHWE ©  3BOJIFOLHS
NEPBBIX KIETOK. DBOMIOIUS MeTa0oin3Ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomMaronuTtsl. [IpokapruoThl U 3yKapHUOTHI.

[Ipoucxoxaenne 3yKapuoT (CHMOMOTeHe3). DBOIIOLUOHHOE MTPOUCXOKACHHE
BUPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPTraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tarbl 3BOJIIOIMKU BBICIIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bpixon pacrenunt Ha cymy. [losBieHue CHOpOBBIX pACTEHUU U
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpouMcxokIeHHEe IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl HBOJIOIUU >KHUBOTHOIO MHpa. OCHOBHBIE apoMop(o3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TAnoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HB B BOJE. DBOJIIOLUNS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHrue MIEKOMUTAOIMIUX U
ntull. [lpunnun xmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emiie MO 3paM M INEPUOJAM: apXeu, MPOTEPO30H,
najgeo3oi, Me3030M, KalWHO30i. OOmas xapakTepuUCTHKa KiuMaTa U
reoJIOTHYeCKuX mporeccoB. [losiBIeHHME M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIMSHUAE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI Mpouuioro. [Ipuunnel u
CIEACTBUS MAacCOBBIX BbBIMUpPAaHU. COBPEMEHHBIN SKOJOTMYECKHM KPU3HUC, €ro
ocobenHoct. [Ipobrema coxpanenust GuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHmdeckoro mupa. [IpuHInumnel kiraccudpukanmuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsi: @. Penn, JI. Cnamnannanu, JI. Ilactep, . 1. Meunukos, A. N.
Omnapumn, [Ix. Xongeiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier 1 cxembl: «Cxema onbita @. Penny», «Cxema onwita JI. IlacTepa mo
M3YUYCHHIO CaMO3apokJeHus xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpuy»,
«JTanbl  HEOPraHWYECKOW  JBoMOUUM»,  «['eoxpoHonormyeckas  IIKajiay,
«HauanpHbIe 3Tanbl OpraHUYeCcKOi dBoJIOINNY, «Cxema 00pa3oBaHUs SYKapUOT
nyTéM cumbuoreHesza», «Cucrema >XUBOW mpupoab», «CTpoeHHE BUPYCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJAOPOCINY,
«MHorokiierounsle Bomopocian», «Mxu», «llanmoporHukn», «l'onoceMeHHbIe
pactenus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTUS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimmey», «KuIIEUHOMOTOCTHBIEY,
«Ilnockue YepBU», «YneHucToHorue», «PEIOBI, «3eMHOBOTHBICY,



«IIpecmpikaromuecs», «lItunp», «Miekonurarommey», «Pa3BUTHE KHU3HU B
apXxeucKou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
MAJICO30UCKOMN 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHasi CHCTEMa OPTaHHUYECKOTO0 MUPay.

O6opynoBanme: rTepbapuu pacTEHUN PA3TUYHBIX OTIEIOB, KOJIICKIIUU
HACEKOMBIX, BJIAXKHBIE MIPEINAPAThI )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHUX, CKEJeThl T03BOHOYHBIX JKMBOTHBIX, 4Yydela ITUI] W 3BEpEil,
KOJUICKIIUM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BuptyanbHaa nabopatopHaa pabota «MoaennpoBaHue onbitoB Munnepa—
tOp no wu3yyeHUto abMOreHHOro CuHTE3a OpraHUYeCcKUXx COeAMHEHUA B
nepBMYHOM aTMOChepe».

NabopatopHaa paborta «M3yyeHMe WM OMUCaHME WCKOMAEMbIX OCTaTKOB
[IPEBHUX OPraHU3MOBY.

MpakTnueckaa pabora «M3yyeHMe O0OCOOBEHHOCTEN CTPOEHUA pPaCTeHUM
pa3HbIX OTAEN0BY.

MpakTnueckaa pabora «M3yuyeHne ocobeHHOCTEN CTPOEHWUA NO3BOHOYHbIX
YKMBOTHbIX».

Tema 5. [Ipoucxo:kaeHue 4yeJ0BeKa — AHTPOINOTeHe3

Pa3znensl 1 3a1aum aHTPONOJIOrMU. METOIBI aHTPOIIOJIOTHH.

CraHoBiEHUE TMPEACTABICHUM O INPOUCXOKICHUM 4YeNOBeKa. Penurnosneie
BO33peHNsA. COBpEMEHHBIE HAYYHBIE TEOPUH.

CxoxncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHNE YEITOBEKA.
CBugerenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesneHuYeckre. OTIUYUs YeaoBeKa OT KUBOTHBIX. [IpAMOXOXKIEHHE U KOMILJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TNOJOBHOTO MO3ra U BTOPOM CUTHAJIIBHOMU
CHUCTEMBL.

JIBrokymne cuiibl ((PaKkTopbl) aHTpOMOreHe3a: OUOJIOTMYECKUE, COLIMATIbHBIE.
CooTHollIeHnEe OMOTOTUYECKHUX U COLMATIBHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OcHoBHbBIE cTauM aHTpororeHe3a. PaHHue yenoBekooOpa3Hble O00E3bSHbI
(TPOKOHCYJIBI) U PAaHHUE MOHTU/IBI — OOIIHUE MPEIKU YETOBEKOOOPa3HBIX 00€3bsH U
moAeh. ABCTpJIONIUTEKU — JABYHOTHE MPEAKH Jto/eil. YenoBeK yMelblid, IEpBbIC
M3TOTOBJICHHS OpYAuU TpyZa. UenoBek NpsAMOXOIAIIMM U MEPBBIM BBIXOJ JOJAEH
3a  mpemenbl  Adpuxku. YemoBek reigenbOeprckuii — - o0mmMM  Mpemaok
HEaHJIEPTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTalbCKHI
KAaK BUJ JIFOJECH XOJIOOHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JCHUCOBCKHI YEJIOBEK, OCBOCHHWE KOHTMHEHTOB 3a mpenenamu Adpuku.
[Tameorenerrka u najgeoreHOMMKA.



DOBOMIOMUST COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOMYJSLMSIX
yesnoBeka. MyTalMOHHBIN Tipoliecc ¥ noauMopdusm. [lomynisiiuoHHbIE BOJIHBI,
npeid reHoB, murpanusa U «3QpQPexT ocHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [lomsatue o pace. bonpmme pacel: €BpoIeonaHas
(eBpaswmiickasi),  aBcTpallo-HerpoujHas  (dKBaTOpuUaJibHAs),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckasi). Bpemss u myTH pacceieHHs 4YelloBeKa IO IUIaHeTe.
EnuactBo  yenoBewecknx pac. HayyHag  HecCOCTOSATENBbHOCTh  pacu3Mma.
[Ipucnoco0IeHHOCTh 4YeNlOBeKa K Pa3HBIM YCIOBHSIM OKPYXKAIOIICH CpPEbl.
Bnusinue reorpaduyeckoit cpeapl U Apedda TeHOB Ha MOP(OIOTHIO |
(U3HOTIOTHIO YeIOBEKA.

MexaucuuiuinHapabie  MeToabl B (usnueckodt  (OMOJOTHYECKON)
AHTPOIOJIOTUU.  DBOJIOLMOHHASI ~ QHTPOIOJOTHS W MAJEOAHTPOMNOJIOTHA
YeJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIAENOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOTIONMH OMOJIOTMYECKOTO M COIIMAIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuiel U cxembl: «MeToAbl aHTPONOJIOTHIY, «I 0JJOBHON MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeleT YeloBeKa W CKEJeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbIDY, «J|BIXKYIIME CHIIBI aHTPOIIOTE€HE3a», « DBOIIOLIMOHHOE
IpEeBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «YenoBek
NpAMOXOIIInY, «JlenncoBckuit yenosek» «Heannepranbip», « KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl IBOJTIOLUH YETOBEKa», «Pachl UeIoBEKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHAIbHOM
KyJIbTYphl ~TPENKOB 4YelOBeKa, penpoaykiuu (pororpadum) KapTuH C
MU(OJIOTUYECKUMU U OMOJICICKUMHU CIO)K€TaMU TIPOUCXOXKIACHUS YeJIOBEKa,
dboTorpadum Hax0A0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOJIEb
yeperna 4YeaoBeKa W uUepena IIMMIIAH3€, MOJIeNIb KUCTH 4YEJIOBEKa W KHUCTH
IIMMITaH3€, MOJIETIU TOpca MPEIKOB YEIOBEKA.

NabopartopHaa pabora «M3yyeHne ocobeHHOCTEM CTPOEHMA CKeneTa
4yenoBeKa, CBA3AHHbIX C MPAMOXOXAEHUEM.

MpakTuyeckas pabora «/3yyeHune sKONOrMYEeCcKMX aganTaymii YesnoBeKar.

Tema 6. Jxosorusi — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHM3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY:Kamolleil cpenoii

3apoxkneHue U pa3Butue 3kojoruu B Tpyaax A. I'ymbonbsara, K. @. Pynse,
H. A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
3KoJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAyKAMH.



Metonapt 3xosioruu. [loneBsie HaOMIOACHHS. DKCIIEPUMEHTHI B JKOJOTHU:
npupoAHble U JabopaTtopHble. MolenupoBaHre B SKOJOTUUA. MOHHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIIH.

3HaUE€HHE OKOJOTMYECKHX 3HaHWUM i1 4YeJoBeKa. KOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBa CBsI3€H uesoBeyecTBa ¢ mnpuponaoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTMYECKOM IPAMOTHOCTH HACEICHUS.

JleMoHCTpanun

[Moptpetsr: A. I'ymGonbar, K. ®@. Pynase, H. A. CeBepuos, 3. ['exkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Pazgensr skomorum», «MeTtoabl skoiorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD».

NabopartopHas pabora «N3yyeHne MEeTOA0B  3KOJIOTMYECKUX
nccnenoBaHUMN».

Tema 7. Opranu3msl U cpea 0OUTaHUA

Dkosiornueckre (PaKkTopbl U 3aKOHOMEPHOCTH ux aeuctBus. Kinaccudukarms
HKOJIOTMYECKUX (HaKTOPOB: abHOTHUECKHE, OMOTUYECKUE, aHTponoreHHsle. O0miue
3aKOHOMEPHOCTH JehCcTBUA 3Koyorndeckux ¢akrtopo. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TomsepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue ¢aktopel. CBeT Kak »dKojoruyeckuii Qaxrop. [elicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpPAa Ha OPraHU3MBbl. DKOJOIMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX [0 OTHOUIEHWIO K cBeTy. CurHanbHas pojb CBeETa.
doTOonepuOan3M.

Temneparypa kak nskonorudeckuid (axrtop. JleiicTBue TemrepaTypbl Ha
opranu3Msbl. [ToKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuii (akrtop. Ilpucmocobrienus pacTeHuil K
noJIep>KaHUI0 BoJgHOro OanaHca. Knmaccugukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MOYBEHHAas,
rIlyOMHHasT  MOATNOYBEHHAsl, BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpell obutanus oOpraHu3MoB. [IpucmocoOyeHHs OpraHu3MOB K
KU3HU B Pa3HbIX cpeaax.

buonornueckne putmbl. BHemHwe u BHYTpeHHHE pUTMbL. CyTOUHBIE U
rojinyHbie puTMBL. [Ipucnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSM
YCIJIOBUH JKU3HU.

XKuznennoie Qopmbl opranusmoB. I[lonstue o KuzHeHHOW (opme.
Kuznenusie HOpMBI paCTCHUIL: TEPEBbs, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckue (hakTopBHI. Bugsr OMOTHYECKUX B3aMOJIEHUCTBUH:
KOHKYPEHITUS, XUITHUYECTBO, cMMOMO03 U ero (opmel. [lapazutusm, koomeparus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). Hetpoduueckue
B3auMoJiecTBUs  (Tomuyeckue,  Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKNX B3aUMOJICHCTBUN i1 CYyIIECTBOBAHUS OpPraHU3MOB B Cpele
obutanusi. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUCHMUS.

JleMoHCTpanun

Tabmuubr 1 cxembl: «Dkoiorudeckue (akTopen», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemiIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpeapl OOWUTaHMS OpPraHu3MoOB», «DBHOJIOrMYECKUE PUTMBDY,
«Kuznennole  (Gopmbl  pacteHuil», <«OKuszHeHHble (OPMBI  KHUBOTHBIXY,
«3JKOCUCTEMA HIMPOKOJIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenmn
NUTaHUS», «XunHuuectBoy, «llapasutuzmy, «KoHkypeHuus», «Cumounosy,
«KomMmeHcanmzm.

O6opynoBanue: repOapul PacTeHUM U KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJIOTHYECKUX (DAKTOPOB, repdapuu CBETOIIOOMBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIC KOMHATHBIE PACTCHUS, TepOapuu U KOJUICKIIUU TEIJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTEHUM, dydena MTHI] U 3Bepei, repbapuu
pacTeHul, OoTHOCSAIIMXCS K rurpoduram, kcepodpuraMm, mMe3opuTaMm, KOMHATHBIE
pacTeHMs JAHHBIX T'PYIIN, KOJUICKIIMHU )UBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpeaax,
repbapur YW KOJUIGKI[MM PACTEHUW U IKUBOTHBIX, OOJAJAIOIMIMX dYepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHSM YCIOBUM JKU3HU, TepOapuul u
KOJUICKITUM PACTEHHM M >KHUBOTHBIX PA3NMYHBIX JKU3HEHHBIX (DOPM, KOJUICKITUU
KUBOTHBIX, YUaCTBYIOLIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOJICUCTBHUSX.

NabopatopHaa pabora «BbisBneHne npucnocobneHnn OpraHM3mMoB K
BAVAHUIO CBETa.

NabopaTtopHaa pabora «BbiaBneHne npucnocobneHnin opraHM3mMoB K
B/IMSIHUIO TEMNEPATYpPbI».

NabopatopHaa pabora «AHaTOMMYECKME OCODOEHHOCTU pPacTeHMA U3
Pa3HbIX MeCT 06UTaHMAY.

Tema 8. Jkos10rusi BUAOB ¥ MOMYJISIIIHIA

OKOJIOTUYECKUE  XapaKTEPUCTHKHU MOy JISALIUY. [Homynsius Kak
Oounonornueckasi cucrema. Poias HEOTHOpPOIHOCTH cpeabl, GU3NUECKUX 0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJyiAui. OCHOBHBIE MOKA3aTENN NOMYJIALUU: YUCIEHHOCTD, IJIOTHOCTD,



BO3pacTHasE M TIOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dkoyioruyeckas CTpykrypa nomyiasiuud. OUeHKa YHCICHHOCTU TOMYJISIINU.
JluHamuKka monmyisiuMu U e€ peryisiinusa. buoTudyeckuil moTeHIMan MOMYJIAIUY.
MopenupoBanue IMHAMUKHA NONYJsIIUU. KprBble pocTa YNCIEHHOCTH MOIYJISLHH.
Kpusble BbDkUBaHUA. Perynsius 4YHMCIEHHOCTH TNOMYJISIUN: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUYECKUE CTPATETUU BUIOB (T- U
K-ctpaterun).

[lonsiTue 00 3KoJOrMyYeckod Humie Buaa. MecrooOutranue. MHOromepHas
Mozenp dkosormdeckor Humm Jx.M. XatumHcona. Pa3smepsl 3konormyeckou
Huy. [loTeHnManbHas U peaau30BaHHasl HUILIN.

Bun kak cucrema nonynsuuid. Apeansl BUAOB. Buabsl U UX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJCHUS W MUTPalMil >KUBOTHBIX. buonornueckue
WHBA3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Jx. M. XaTunHCOH.

Tabmuubl U CXeMbl: «DKOJOTHYECKUE XaPaKTEPUCTUKU MOMYJISIIANY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHpaMuAbI
nonyysiun», «CKOpOCTb — 3aceieHWsl TMOBEPXHOCTU  3eMJIM  Pa3IMUHBIMU
opranuzmammn», «Moaens 3kogorudeckort Humu k. M. XatunHconay.

O6opynoBaHue: repobapuu pacTeHUM, KOJUICKIIUH )KUBOTHBIX.

NabopatopHaa pabora «[llpucnocobneHma cemsiH  pacTeHUM K
pacceneHno».

Tema 9. DkoJiorHs c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
OopraHu3Mam# B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLUEHThl, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKU
skocucreM. [1ouBbI U Wbl B sKOcUcTEMax. KpyroBopoT BelecTB U MOTOK YHEPTUU
B DKOCHUCTEME.

OcCHOBHBIE  MOKa3aTelIM  dKOCHCTEMBbl. bHomacca ©  HPOIyKUHS.
DKOJIOTUYECKHE MUPAMUJIBI YUCEN, OMOMACChl U SHEPTHH.

HAuHamuka skocucmem. Kamacmpoguyeckue nepecmpolku. @aykmyayuu.
HanpaBneHHble 3aKOHOMepHble CMeHbl coobLwecTB — cyKueccun. MepBuYHbIE U
BTOPMYHbIE CYKLECCMM W UX MPUYMHbI. AHTpOMNOreHHble BO3AENCTBMA Ha
cyKkueccmun. KnmmakcHoe coobuectso. bropasHoobpasme n nonHOTa KPyrosopoTa
BeLLEeCcTB — OCHOBA YCTOMYMBOCTU COOBLLLECTB.



MpupoaHble 3KOCUCTEMbI. IKOCUCMeMbl 03Ep U peK. IKkocucmembl mopel u
OKeaHo8. IKocucmemsbl myHOp, necos, cmenel, MycmoiHb.

AHTpONOreHHbIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Pazmmuus
MCIKAY aHTPOIIOTCHHBIMU U IPUPOAHBIMH 3KOCUCTCMAaMMU.

Ypb6o3kocucrempl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. [opojckas
dbaopa u dayna. CuHaHTpomu3alus TropoJicko ¢ayHbl. buomorundeckoe u
X03IMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTN GOPMUPOBAHMA OCHOBHbIX B3aMMOAENCTBUN OPraHNU3MOB
B 3KOCUCTEMaAX. Posib KOCKAOHO20 3ghghekma u 8U008-30UGPUKAMOpPOo8 (KAr4eablx
8U008) 8 PYHKUUOHUPOBAHUU 3Kocucmem. NMepeHoC SHEPTUN U BELLECTB MeXKayY
CMEXHbIMW 3KOCUCTEMaMU. YCTOMYMBOCTb OPraHM3MOB, NOMNYAALUA U IKOCUCTEM
B YC/IOBMAX €CTECTBEHHbIX M aHTPOMOreHHbIX BO34ENCTBUN.

MexaHu3mel go3lelicmeuss  3aepA3HeHUll  pasHbLIX  MUNos Ha
cybopeaHU3MEeHHOM, O0pP2aHU3ZMEHHOM, MOoNyAAYUOHHOM U 3KOCUCMEMHOM
YPOBHAX,  OCHOB8blI  3KO/102UMECKO20  HOPMUPOBAHUA  GHMPONO2EHHO20
go30elicmsusa. MeTogonorMa MOHUTOPUHIA ECTECTBEHHbIX M aHTPOMOreHHbIX

9KOCUCTEM.
JleMoHCTpauumn
[Toptpert: A. Ix. Tencnu.
Tabnuiel W CXEMBIL: «CtpykTypa  OWoOIEHO3a»,  «DKOCHUCTEeMa

IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOIO Jiecay, «OyHKIIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B 3KOcUCTEME», «KpyroBopoT BelIeCTB B HKOCHCTEMED,
«llenu nuTanus (macTOUIIHAS, TIETPUTHASN)», « IKOJIOTHUYECKASI MUPAMUIA YUCEI,
«IKoJIOTHYECKasi mupamMujia 0uoMacchl», «IKOJOTUUECKas MUPaMHUAa YHEPTUM,
«O0bpazoBanue 0osnotay, «llepBuuHas cykueccus», «BoccTaHOBIEHHUE Jieca MOCIe
noxapa», «9KocucTteMma 03epa», «ArporeHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTUHU B arporeHosey, «lIpumepsr ypo0o3KOCHCTEM.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia MTUIl U
3Bepel, repbapun KyJIbTYPHBIX U JUKOPACTYIINX pACTECHUM, aKBApPUYM KaK MOJIEIb
SKOCHCTEMBI.

MpakTuyeckas pabora «/3yueHune n onucaHune ypboskocnctembi».

NabopartopHaa pabora «MN3yyeHuMe pa3HoOOOpPa3nsA MENKUX MOYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX SKOCUCTEMAX Y.

IKCKYypcusi «IDKCKYpCHsl B TUIIMYHBIA OnoreoreHos (B ayoOpaBy, OepesHsiK,
€JIbHUK, Ha CyXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKypcHsi « IKCKYpPCHUS B arpodKOCUCTEMY (Ha T0JIe UM B TETUTMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riaodajbHas IKocHUcTEMA

buocdepa — obmermanerapuas o0oouka 3emid, TAe CyIIeCTBYET WA



CyLIECTBOBaJIa KM3Hb. PazButue npeacrasnenuii o 6uocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. JKupoe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdeprl. OcodeHHOCTH OHOCchepsl Kak
ro6anpHON 3KocucTeMbl. J[nHaMuyeckoe paBHoBecue B Ouochepe. KpyroBopotst
BEIIECTB U OMOTreOXMMHUYECKUE IUKIIBI (Yriiepoaa, a3oTra). PUTMHUYHOCTD sIBIEHUN
B Onocdepe.

3oHansHOCTE Omocheprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIH:
TYHJpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U IIUPOKOIUCTBEHHbIC JIeCa, CTENHU, CABaHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeca, BICOKOTOphs. Kiumar, pacTUTENbHBIN U 5KUBOTHBIN
MHpP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHINANIA U
onocdepHbIX PyHKIUI.

JleMoHCTpauumn

[Toptpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemel: «['eocheprr 3emmmn», «KpyroBopor azoTa B MPUPOJEL»,
«KpyroBopoT yriepoga B mpupoje», «KpyroBopoT Kuciopojga B OPHUPOIL»,
«KpyroBopoT Bojabl B npupoje», «OCHOBHbIE OMOMBI cyminy, «KiumaTtudyeckue
nosgca 3emum», «TyHnpa», «Taira», «CMemanubiid jecy, «1InpoKoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IIycTeiHD, « Tponuyueckuii Jiecy.

O6opynoBaHue: repobapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Kawomas cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX NpUYUHBL. Bos3neiicTBue uyenoBeka Ha
ouochepy. 3arpsizHeHHE BO3AYyIMIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOJHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenme mnouBbl. OxpanHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiMMara.

AHTpOIIOTE€HHOE BO3/ICICTBHE HA PACTUTENIbHBIA M XKUBOTHBIA Mup. OxpaHa
pPacCTUTENIBHOTO U KUBOTHOrO0 MHpa. OCHOBHBIE NPHUHIUIIBI OXPaHbl MPUPOJBI.
Kpacasie xnHuru. Ocob6o oxpansiemble mnpupoansie Tepputopuu (OOIIT).
Boranuyeckue caabl ¥ 300JI0TUUECKUE MTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOWYMBOTO PA3BUTUS YEJIOBEUECTBA M IPUPOJIBIL.
PanronansHO€  TMPUPONOMONIB30BAHUE W COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasus 3emyid. OOIIMEe 3aKOHOMEPHOCTU TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOSTHBIE TIOCJICICTBUSI.

PasBMTMe MeTO40B MOHUTOPUHIA Pa3BUTUA  OMNACHbIX TEXHOrEHHbIX
npoueccoB. CucmemHsbie ucca1e008aHUs nepexooa K pecypcocbepezarowieli u
KOHKypeHmocnocobHol  sHepezemuKe.  buonozuyeckoe  pa3Hoobpasue u
buopecypcel. HayuoHanbHelie uHpopmayuoHHble cucmemsl, obecrieyusaroujue
docmyn K UHGoOpMayuu Mo COCMOAHUKD 0moesibHbIX B8U008 U 3KOCUCMEM.
OcHosbl



3Kopeabunumayuu s3Kkocucmem U crnocobos b6opbbbl ¢ buonosperoeHuAMU.
PekoHCMpyKyusa MOPCKUX U HA3EeMHbIX 3Kocucmem.

JleMoHCTpanun

Tabmuupr W cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arpsA3HEHHUE
runpoceprsr», «3arps3HeHue mnouBbl», «llapHukoBbIl  3hdexT», «Ocobo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPUNY, «MOJENHN YyIPaBIIEMOT0 MUPAY.
ObopynoBanue: pororpapuu OXpaHsieMbIX PACTEHUH U )KUBOTHBIX KpacHO! KHUTH
Poccuiickoii @enepanun, Kpacnoit kauru CapaToBckoit o0iactu

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

NMYHOCTHDIE PE3Y/IbTATbDI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyYarolmMUMHUCAd MporpaMM CpeIHEero oOIIero oO0pa3oBaHUs: JUYHOCTHHIC,
METaNnpeIMETHbIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTAaTOB OCBOEHUS MPOTPaAMMBI 10 OHOJIOTUU
BBIJIEJICHBI CIIEAYIOLIME COCTABIISIONINE: OCO3HAHME OOYYalOIIMMUCS POCCUMCKON
IPaXKJAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOOINPEACNICHUIO, Haiuuyue Momusayuu K OOy4YeHHIO  OHOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCTMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEeATEABHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAaMH, MPUCYIIMMH CHCTEME
OuoJIorH4eckoro  oOpa3oBaHUs, Haluyue  NPABOCO3HAHUS ~ DKOJOTHUECKOU
KYJIBTYPbI, CHOCOOHOCMU CMABUMb LEIH U CTPOUTH KU3HEHHBIC TIIaHbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JOCTUTAIOTCS
B CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATETLHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPHUHSATHIMU B OOIIECTBE NpaBUJIaMH U HOPMaMH
MOBEJCHUSA M CIOCOOCTBYIOT TpOIlECCaM CaMOIO3HAHUS, CAMOBOCHHUTAHUS MU
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEW TMO3ULHMM JUYHOCTH, MATPUOTHU3MA H
YBa)XKEHUSI K 3aKOHY U MPABOMOPSIIKY, YEIOBEKY TPyJa U CTapIIEMy MOKOJEHUIO,
B3aMMHOT0 YBa)KE€HHUSA, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HAclEIUI0 U
TpaAuUMsM MHOTOHAlMOHAJbHOrO Haponaa Poccuiickoit dexnepanuu, npupoae u
OKpYyXarouieu cpeae.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mipeamera «buomorusy
JOJKHBI OTPaXXaTh TOTOBHOCTD U CIIOCOOHOCTh 00YYarOIINUXCSl PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX



OpPHEHTAIMH, MMO3UTHBHBIX BHYTPEHHHX  YOCKICHHH, COOTBETCTBYOIIUX
TPAJUIIMOHHBIM [IEHHOCTSM POCCHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HCHHOTO
OIBbITA U OIBITA JCATEILHOCTH B IMPOIECCE Pealn3allii OCHOBHBIX HaIlpaBIICHHUI
BOCIIUTATEIILHON JESTEIBHOCTH, B TOM YHUCIIC B YACTH:

1) rpa;ka1aHCKOro BOCIIMTAHMS

C(OPMHUPOBAHHOCTD IPAXKTAHCKOM MO3UIIMK 00YUAIOIIErocs Kak aKTHBHOIO H
OTBETCTBEHHOTO YJIeHA POCCHUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYI[HOHHBIX IpaB M OOS3aHHOCTEH, YBa)kKEHHE
3aKOHA M IIPAaBOIOPS/IKA;



FOTOBHOCTb K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA IIPU  CO3JIaHUU
y4eOHBIX MPOEKTOB, PELICHUU y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEAENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHE YYUTHIBaTh B CBOUX ACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMHU YOSXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJIHEHUS
yueOHbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 33Ja4y, YBaXUTEIBHOIO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB NPHU OOCYXKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTHU IIE€pPE]l
Ponunou, ropmoctu 3a cBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IIPOLIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIECANIO U TaMSATHUKAM MPUPO/IBI,
OOCTHXKEHUAM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHUBAaTh BKJIAJ, POCCHUHUCKMX YUYEHBIX B CTAHOBIICHHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeXJI€HHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAhL0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HaHue IYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOIO OYyIYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS ILEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBHUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTETHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUYAsl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE 3MOLIMOHAIIBHOTO BO3/IEMCTBHUSA dKUBOU MIPUPOJBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAaMOBBIPDQXCHHIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHUE
POSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHusA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsl H
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHUE W peaju3alus 3J0pOBOro M Oe3omacHoro obpasza KHU3HU
(3mopoBoe  TUTaHWE, COOJIIOJIGHWE THUTMEHUYECKHMX TMpaBWiI H  HOPM,
cOQTaHCUPOBAHHBIN PEKUM 3aHATHH W OTIbIXa, pEryJspHas Qu3ndecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAaHUE 1EHHOCTH TMPaBWJI HHIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€301MacHOTO MOBEJCHHS B CUTYAIIUSIX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHWE TOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

6) TPy10BOT0 BOCTIMTAHMS :

TOTOBHOCTh K TpPYyAy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;
TOTOBHOCTh K aKTHBHOM NIEATEIHHOCTH TEXHOJOTHYCCKON M COIMATILHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO

BBITIOJTHATH TaKyIO JICSITCIIbHOCTB;

MHTEpEC K pa3nuyHbiM cepaMm MpodeccrnoHaNIbHON AesSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymel mnpodeccurn U peaTn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0 M CamMoOOpa3oBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTrHYeCKOro BOCIIUTAHMSA:

AKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI,

MOBBIIIEHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB W OICHKH MX BO3MOXKHBIX IIOCICACTBUN IS
OKPY’KarOIIEU CPEBI;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa JKOJOTHUECKHX MpoOJeM M MyTed uX
peIIeHMS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPU HM3YUYCHUH OHWOJOTHUHU
3HAHUST W YMEHUS TpU pEeIIeHUH MpoOJeM, CBA3aHHBIX C PalMOHATHHBIM
OpUPOAOIIONb30BaHUEM  (COONIOZEHUE  TpaBWJ  TOBEACHUS B NPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHCHUE pPABHOBECHS B DJKOCHCTEMax, OXpaHy BHJIOB,
AKOCHCTEM, OHochepnl);

AKTUBHOE HENPUATHE JEWCTBHUM, MPUHOCIIIMX Bped  OKPYXKaroLIEH
MPUPOTHON Cpelie, YMEHHE TPOTHO3UPOBATH HEOJIATONPHUATHBIE JKOJOTUYECKUE
MOCJIC/ICTBUSI MPETPUHUMAEMBIX JCHCTBUN U TIPENOTBPAIIATh UX;



HaJM4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OTbITa JEeSATENBHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMM B IO3HABATEJIbHOM, KOMMYHHMKATUBHON M COIMAJIbHOU
MIPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON JIEATEIbHOCTH 3KOJOTMUYECKOU
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKW M OOLIECTBEHHOM MPAaKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM W UUTATEIbCKOM KYyJIbTYpbl KaK CpeACTBa
B3aUMOJEHCTBUS MEXKIY JIFOJIbMU U TO3HAHUS MUPA;

MOHMMaHUe crenuuku OMOJIOTMM KaK HayKd, OCO3HaHUsS €€ poJid B
(OpMHpPOBaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOIO
IpPEICTaBICHUA 00 OKpYXaloUeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoliIeM
COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHOM LMBWIM3ALUU:
oOecrieyeHnss HOBOTO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3JAaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaThb PECypCHblE  MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHus  MepexoJa K  yCTOMYMBOMY — pPa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPcOB M (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHOJOTMYECKHX 3HaHMW B IEJAX
HOBBIIIEHUST OO0IIeH KyJbTypbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OOydarouuxcs, Gpopmupyemon
MIpU U3y4YEeHUH OUOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIOJIb30BaTh IOJy4yaeMble 3HAHUS JUId aHalu3a M
OOBSICHEHHSI SIBIICHUI OKPYXAIOIIero MUpa U MPOUCXOISIIMX B HEM HM3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOYEHHMS] HAa OCHOBE HAy4YHbIX (PAKTOB H
UMEIOIINXCS JaHHBIX C LIeJIbIO MOMYyYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BATh OMOJOTUYECKHE 3HAHMS JUIs
pelieHus mpobJieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHWE ILIEHHOCTH HAy4YHOM JESITeIIbHOCTH, TOTOBHOCTHh OCYILECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIBHOCTh MHANBUIYAJIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa3oBaHNIO0, K AaKTMBHOMY IMOJyYE€HUIO HOBBIX 3HAHUN IO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorwsy
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIINXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIE MOHATHUSA, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMU(GUKY METOAOB ITO3HAHWS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIICHHUE, MPOIIeCC,
CUCTEMa, HAay4YHbIH (haKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHUE,  HAONIOJCHUE, HM3MEpPEHUE,  OJKCIEPUMEHT U JpyTHe);
yHUBEpCalbHbIe Y4YeOHbIE JEUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreunBaroye (dbopmHpoBaHue (yHKIMOHAIBHOM
rPaMOTHOCTH U  COIIMAJBLHOM KOMIIETCHIIMM OOy4YalollUXcs, CIOCOOHOCTh
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUS M  YHUBEpCalibHble Yy4yeOHbIE JECHCTBUA B
MO03HABATENLHOM U COLIMATILHOMN MPaKTHKE.

B pesynbrare wu3ydyeHHss OHOJIOTMM Ha YPOBHE CpEAHEro  OOIIEero
oOpazoBaHusi y oOyyaromierocss OyAayT chOpMUPOBaHbl  [O3HABATEIIbHbBIC
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JICUCTBUSA, PETYJISTUBHbIE YyHHUBEpCAJIbHbIE YYe€OHbIE JCHCTBUS, COBMECTHAs
NeSITeTbHOCTbD.

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS MPOTPaAMMBbl CPEIHEro OOIIEeTro
00pa3oBaHUsl TOKHBI OTPAKATh:

OBaaneHue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMM:



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  poOJAd,  BBIBIEHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTheiBaTh IUTAH pEHICHUS MPOOJEMBbI C yU4ETOM aHaau3a MMEIOITUXCS
MaTepualbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATh M BBIMOJNHATH pabOTy B  YCJIOBHUAX  PeajbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOT'O B3aUMOJIEHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE [TPU PEILICHUH KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHSA:

BJIQJIETh HABBIKAMH y4€OHO-HCCIIEJOBATENBCKOM U MPOEKTHOMN AESTENbHOCTH,
HaBbIKAMM  pa3peuieHust 1OpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IOUCKY METOJOB PELIEHUs TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BHUJIBl JACITEIBHOCTH [0 IOJYYEHUIO HOBOTO
3HaHUS, €ro HHTEpPHpETald, NPeoOpa3oBaHUIO M MPUMEHEHUIO B Y4EOHBIX
CUTYaLIMSIX, B TOM YHCIIE TP CO3/IaHUU YUEOHBIX U COLUATBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMU U METOAAMMU;

CTaBUTh M (HOPMYIUpOBaThH COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaALUsX;

BBISIBJIATh MPUYUHHO-CIICACTBEHHBIE CBSA3M M AaKTyalM3upoBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pEIICHUs, HaXOAUTh apryMEHTbl JJi1 JOKa3aTelbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

AHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ PEIICHUS 3aJadd  Pe3yJbTarshl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, OLEHMBATh NPHUOOPETEHHBINA OIBIT;

OCYILIECTBIISTh LEJICHANIPABICHHBIN MOKCK MEepeHoca CPEACTB U Coco00B
AecTBUS B IPO(ECCHOHATIBHYIO CPENY;

YMETb NEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH
KU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIAraTh OPUTHHAIBHBIE TIOJIXO/IbI U PELIEHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE abTEPHATUBHBIE PELICHUSI.

3) padora ¢ uHpopManHeii:

OpPUEHTHPOBATHCS B PA3UYHBIX UCTOYHHKAX HHPOpPMAIMH (TEKCTe Yy4eOHOTO
nocodusi, HAy4YHO-TIOMYJIAPHOM JuTeparype, OHOJIOTMYECKUX CJIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIU3UPOBAThH



MH(GOPMALIMIO PA3IUYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ JI0CTOBEPHOCTh U HEMIPOTUBOPEUYNUBOCTH;

(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIC METOABI MPU TOUCKE U
otOope Omosormueckoil HHMHOpPMAIUU, HEOOXOIUMOM 71l BBITIOJHEHUS yUeOHBIX
3azay;

npUOOpeTaTh OIBIT HUCIOJIb30BaHUS HWH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIi, COBEpPLIIEHCTBOBATh KYJbTYPY aKTUBHOI'O HCIIOJIb30BAHUS PA3THMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpEACTABICHUS
ouonoruueckoi nHGopMauu (cxemsbl, TpaduKy, TUarpaMMbl, TaOIUIBI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAY4YHBIA $A3BIK B KayeCTBE CpEACTBA Hpu padboTe cC
Ouonornueckod HH(poOpManMen: NPUMEHATh XUMUYECKUe, (U3HUECKUe U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (pOpMyJibl, aOOpeBHATYPY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M NIPEOOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISIAHOCTH;

BJQJ€Th ~ HABBIKAMHM  paclo3HaBaHUA W 3alIUTBl  HWHPOpPMAIIUH,
MH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OByaseHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMH 1eICTBUSIMU:

1) ob1menne:

OCYIIECTBJISITh KOMMYHUKAIIMHU BO BCeX cpepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS MpeaaracMou
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUN APYTUX YYACTHUKOB
JIMaJIoTa WA TUCKYCCHUH);

pacno3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJQ/IETh PAa3JIMYHBIMU CIIOCOOaMM OOLIEHUS U B3aUMOJEHCTBUS, TTOHMMATh
HaMEPEHHUs APYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
1 B KOPPEKTHOU (opMme (popMyIupoBaTh CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeTbHOCTh:

MMOHMMATh M UCIHOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHAWBUIYaTbHOMN
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICUCTBUS NMPU PellleHnH yueOHOM 3aauu;

BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBHII C YYETOM O0OLIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;



INPUHUMATh L€JIHM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JOCTMIKEHUIO: COCTaBIIATh IUIAH JCHCTBUH,
pacnpenenarTb posd ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJAOr0 YYACTHHKA KOMaHAbl B
oOIIHif pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C MO3ULHUA HOBU3HBI,
OpPUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHUBEPCAJTbHBIMHU PEryJsITUBHBIMH ACHCTBUSMU:

1) camoopranu3zanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISIBICHHSA MNpoOJeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LENEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBHAX M IOCTYIIKAaX MO OTHOLICHWIO K XWUBOHM IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4uu B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATENIbHO COCTaBJATh IIJJaH pEIIeHUs MNpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;

paciypsATh paMKU y4eOHOIro IpeaMeTa Ha OCHOBE JIMYHBIX HPEANOuYTeHU;

JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a peLICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO WU TPOSABICHUIO IIUPOKOW HPYyIULUU B
Pa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOW 0Opa30BaTENbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peQIEKCHH JJIsi OLEHKU CUTYyallud, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELICHUS M0 HX
CHUKEHUIO;



MIPUHUMATh MOTHBBI W AapryMEHThl APYIMX IpPU AHAIN3E pE3yIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTrUX:

IPUHUMATh ce0s, MOHUMAasi CBOM HETOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHThl APYrMX IMpU AHAINU3E pE3yIbTaTOB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OIIMOKY;

pa3BHUBaTh CIOCOOHOCTh IOHUMATh MUP C O3UIMH JPYTOro 4EJIOBEKa.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUS COJEpKaHUS Y4YEOHOro mpeameTa
«buonorus» Ha yrayONE€HHOM YpPOBHE OpPUEHTUPOBAaHBI Ha OOECICUYECHHE
npopunbHOro  00ydeHuss  oOydvaromuxcs  Ouonorud. OHHU — BKJIIOYAIOT:
crienuduyeckue s OMOJIOTMU HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUMN 1O
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUHM, BUJBI JIEITEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yiabTaThl MPEACTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs ydeOHOro npeamera «buonorus» B 10
Kacce NOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTE€ M POJU OHOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI M  pEHIEHWH MOpo0JeM  palMOHAIBHOTO
IPUPOAOIIONH30BaHUSA, O BKJIaJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIoTNY;

BJIAJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIIMEe OHOJOTUYECKUE TEPMUHBI M TIOHATUS (OKU3Hb, KJIETKAa,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHUYMBOCTh, POCT M PA3BUTUE), OWOJOTHYECKHUE TEOPUHU
(knerounast teopust T. [lIBanna, M. llInelinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTd T. Moprana), yuenuss (H. WM. BaBunmoBa — o meHTpax
MHOTOOOpa3usi UM  TMPOUCXOXKJCHHUS  KYJbTYPHBIX  PAcCTeHMI),  3aKOHBI
(eamHOOOpaA3Usi MMOTOMKOB IEPBOr0 TOKOJICHUS, PACHICIIJICHUS, YHUCTOTHI TaMeT,
He3aBUCUMOTO HaciefgoBanuss [I.  Mengens, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYHUBOCTU H. n. Basunoga), IIPUHLIATIBI
(KOMITIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJaMH HAy4YHOrO ITO3HAHUS, HCHOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHUE, W3MEPEHHUE,
HaOII0ICHNE, SKCTIEPUMEHT);



YMEHHE BBIACNATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCJE
OakTepuii, rpubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pPACTEHUM, JKUBOTHBIX, YEJIOBEKa, IMPOLIECCOB >KU3HEIACATEIHHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMeHa BemlecTB (MeTadoNIM3M), TPEBPAICHUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOIO U TeTepoTpO(HOTrO TUIIOB MUTAHUS, (POTOCHUHTE3a U XEMOCUHTE3A,
MUTO3a, M€W03a, raMeToreHe3a, ’MOpUOreHe3a, MOCTIMOPUOHATBLHOTO PAa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  pa3BUTUsA  OpraHm3ma  (OHTOTEHE3a),
B3aMMO/ICICTBHS T'€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YyCTAaHABIMBATh B3aUMOCBSI3M MEXIY OPTaHOMAAMU KJIETKH U HX
(YHKIUSIMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEeH M WX (QYHKIUSIMH, MEXKIY
OpraHaMM W CHCTEMAMM OpPraHOB Y pAacCTEHUM, >KUBOTHBIX M 4YEJIOBEKa U HUX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoB M UX (YHKUUSAMH, MEXAY O3TaraMu
oOMeHa BEIIECTB, dTallaMU KJIIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
dbakTOpamMu cpeibl OOUTaHUS,

YMEHHE BBISBIATh OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX U UEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIHNE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JUIsl JOKa3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISIBIATH MPUIMHHO-CIICACTBCHHBIE
CBSI3M MEXKIY UCCIIEeyeMbIMU OMOJIOTMUYECKUMH MPOLIECCAMU U SIBICHUSIMHU, JIEN1aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

yYMEHHUE BBINOJIHATh JTA0OpATOPHBIE M TpaKTU4YecKue padoThl, COOJIOIATH
MpaBuJia Mpy padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATH WX OKCIEPUMEHTAIHLHBIMU
cpeactBaMu, GOpMyIUpys Lelb HWCCIEIOBaHUs, aHAJIU3UPOBATh MOJTYYCHHbIE
pe3yJbTaThl U JAENaTh BBIBOJIBL;

YMEHHUE YYacTBOBaTh B Yy4EOHO-HMCCIIEIOBATEILCKOW paboTe Mo OUOJIOTHH,
DKOJIOTMH U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYyYEHHBIE  pPe3yibTaThl HA  YYCHHUYECKUX
KOH(epeHIUsIX;

YMEHHE OIICHMBATh ASTHUUYECKHE AaCMEeKThl COBPEMEHHBIX MCCIECJIO0BAaHUN B
obmactu  Ouwonmormu W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOAOTBOPEHHUE, HAMPABJICHHOE W3MEHEHHE T'€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BhIOOp Oynymiel mpodeccrnoHalbHOM
NeSITELHOCTH B 00JacTH OUOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBON MPOMBIILIEHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
MHTEPEC, HAMPaBJICHHBII Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIONIEH MpOpEeCccCHu u
MIPOJIOJKEHUE  OMOJIOTMYECKOro 00pa3oBaHMs B  OpPraHM3alUsAX CpPEIHEro
MPO(eCCUOHAILHOTO 1 BBICIIETO 00pa30BaHMs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorms» B 11
KJlacce JOJKHBI OTpaXkaTh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJH OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOIl
KapTHUHbBl MHpa, B TMO3HAHUM 3aKOHOB MPHUPOABI U PEUICHUH HKOJIOTUYECKUX
npoOjieM 4YelnoBeyYecTBa, a TaKKEe B PEUIEHHMH BOINPOCOB PALUOHAIBLHOTO
IPUPOJIONOIB30BaHUS, U B (HOPMHUPOBAHUM LIEHHOCTHOIO OTHOLIEHUS K MPUPOAE,
0OIIECTBY, YEJIOBEKY, O BKIJIaJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BJAJETh CHCTEMOM OHMOJOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET
ONpeAeNeHUs] M IOHUMaHHE CYIIHOCTH OCHOBOIIOJIATalOMIUX OHMOJIOrMUECKUX
TEPMUHOB M TOHATHI (BUJA, 3KOcHcTeMa, Ouocdepa), OMOJOTHMYECKHE TEOPUU
(aBomrormonHas teopus Y. JlapBruHa, CHHTETUYECKAs! TEOPHS DBOJIOIUH), YICHUS
(A. H. CesepuoBa — 0 myTsix U HampaslieHUsX 3Boounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus JIk. Xapau u B. Baiiabepra,
3apoapimieBoro cxoactsa K. M. bopa), mpaBuna (mMunumyma FHO. JluOuxa,
AKOJIOTMYECKON MHUPAaMHIbl YHEPruu), rumotesbl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMHM  HAy4YHOTOo  IO3HaHWUS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX HUCCIETOBAHUIX KHUBBIX OOBEKTOB M SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJACHHUE, DKCIIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIICIATh CYIICCTBCHHBIE TMPHU3HAKW: BHJOB, OHOrEOIIEHO30B,
DPKOCHUCTEM H Ouocdepbl, CTaOMIM3UPYIONIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO orbopa, aJIJIONIaTPUUECKOTO u CUMIATPUYECKOTO
BU000pa30BaHusl, BIUSHUS IBIDKYIIAX CHJI DBOJIIONUY HAa T€HO(MOH]I TIOMYJISAIINY,
IPUCIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMsl, YepeOBaHUsl HAMpaBICHUN
ABOJIIOLIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B AKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY MPOLECCAaMH 3BOJIOLUH,
ABMKYIIMMH CHUJIAaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAaMHU Pa3JIMYHBIX SKOCUCTEM HU
IPUCIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUJOB K Cpesie 0OUTaHusl, aDMOTHYECKUX U OMOTUYECKUX



KOMIIOHEHTOB SKOCHCTEM, B3aWMOCBS3€H OPraHM3MOB B COOOIIECTBAX, aHTPOMIOTEHHBIX M3MEHEHUH B DKOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUINE ApPTYMEHTHI, OHOJOTHYECKYI0O TEPMHUHOJOTHUIO U CHUMBOJHUKY JUIA
JI0Ka3aTeNbCTBA POJICTBA OPTaHM3MOB PA3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CpeAbl OOUTaHUS,
€MHCTBA 4YEJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpa3us BUJOB U DKOCUCTEM KaK YCJIOBHS
COCYIIECTBOBAHUS MPUPOJIbI U YEIOBEUECTBA;

YMEHHE pelaTh OHOJOTHYECKHE 3aJauyd, BBIABIATH NPUIMHHO-CICICTBEHHBIC CBS3M MEXAY HCCIEAyeMbIMU
OMOJIOTMYECKUMHU MTPOLIECCAaMH U SABJICHUSIMU, J1€JaThbBBIBOIBI M IPOTHO3BI HA OCHOBAHUH TOJIyUYE€HHBIX PE3YIbTaTOB;

YMEHHUE BBINOJHATH JTA0OPATOPHBIE W MPAKTUYECKHUE padoOThl, COOMIOAATh IpaBWiIa Mpu paboTe ¢ Y4EeOHBIM H
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATh UX SKCIEPUMEHTAILHBIMU CPEICTBaMH, (GOPMYIHPYS 1IETIb UCCIIECI0BAHMUS,
aHAJIM3UPOBATh MOJYUYECHHbBIE PE3YJIbTATHI U JI€JIaTh BHIBOIBL;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON padoTe Mo OMOJOTHM, SKOJIOTHU M MEAUIMHE, TPOBOAUMON Ha
0a3e MIKOIBHBIX HAyYHBIX OOIIECTB, U MyOJMYHO MPECTABIATD MTOJyYEHHBIE PE3yIbTaThl Ha yUEHUYECKUX KOH(DEPEHITHSIX;

YMEHUE OIEHWBATh TUIIOTE3bl U TECOPUU O MPOUCXONKICHUHU KU3HH, YEJIOBEKA U YEIOBEUECKUX pac, O MPUUYHHAX,
MOCJIEJICTBUSIX U CIIOCO0aX MpEe0TBpaIlleHus rI100aIbHBIX U3MEHEHHH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymieil MpoQecCHOHATBHON NEATeTbHOCTH B 00JIacTU OWOJIOTHH,
HKOJIOTUH, IPUPOAOIIONH30BAHUS, MEIUIIMHBI, ONOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITHCKOTO XO3SICTBA, TUIIICBOM
MPOMBINIJICHHOCTH, YIAyOIsTh TMMO3HABATEIbHBIA WHTEPEC, HANpaBICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH
npodeccuu M MPOJOIDKEHUE OMOIIOTHMYECKOTO O0pa30BaHMs B OPTaHHM3AIUSAX CPEIHEro Npo(eccrnoHAIBHOTO M BBICIIETO
oOpa3zoBaHus.

TEMATHYECKOE IINTAHUPOBAHUE



10 KUIACC

Ne JJIeKTPOHHbBIE HU(POBLIE
n/n KosmyecTBo yacos oOpa3oBaTeibHbIE pecypchbl
HaunmenoBaHmue
Pascios nTem Bcero KonTposibHbIe IIpakTuyeckue
NPOrpaMMblI
padoThI padoThI
1 buonorus kak Hayka 1
2 ¥uBble cucTembl 1 UX 2 )
nsyyeHue
3 Bronorna KNetku 2
4 Xrmunueckasn 10 1
OpraHu3aLma KNeTku
5 CtpoeHue 1 GyHKLUM 8
KNEeTKM
6 O6MmeH BeLLecTs 1 9 1
npespaLleHne sHeprum
KNeTKM
7 HacnepcrseHHasn 9
MHbOPMaUusa n ee
peanusauma B KneTke
8 HU3HEHHbIN LUK KNETKK 6
9 CtpoeHue 1 GyHKUUM 17 1
OpraHu3smoB
10 leHeTMKa-HayKa o 2 1
HacNeaCcTBEHHOCTU U
M3MEHYMBOCTU
OpraHn3smos
11 PasMHOKeHMe U 8
pa3BUTME OPraHM3MOB
12 3aKOHOMEpPHOCTH 10 1
HacNeACTBEHHOCTH
Bcero 102 gaca
OBHLIEE KOJIMYECTBO 102 0 13

YACOB I10 TTPOI'PAMME




11 KNACC

HanmeHnoBaHMe pa3je/ioB U TeM

KoaunuyecTBO 4acoB

Ne n/nt Konrtpoubnsie | IIpakTnueckue
nporpamMmmasl Bcero
padoThl padoThl
3apox/IeHUe U Pa3BUTHE IBOJIOIIHOHHBIX 4
npeCcTaBIeHNU B OUOIOTHH
Mukpo3Bomtonus 1 €€ pe3ynbTaTbl 14 2




3 MakpodBOJIIOIHUS U €€ PE3YIIbTATh 6

4 [TporcxoxaeHne U pa3BUTHE )KU3HU HA 15 15
3emuie

5 [TporcxoxaeHNE YeTOBEKa — AaHTPOTIOTEHE3 10 1
DKOJIOTHsA — HayKa O B3aMMOOTHOIICHUSIX

6 OpPTaHW3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpYyXaroleit cpenoit
OpranusMmel U cpesia OOUTaHUS 9 1.5
DKOJIOTHS BUIOB M TOIYJISIUIA 9 0.5

9 DKOJIOTHS COOOIIECTB. DKOJIOTUICCKHE 12 05
CUCTEMBI

10 buocdepa — rimobanbHas sKocucTeMa 6

11 UenmoBek U OKpyxaromias cpeaa 6

12 PesepBHOe Bpems 8

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

Kouun4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Yy4YeHUs

JJIeKTPOHHBbIE
nupposbIe
o0pa3oBaTeJIbHbIE

pecypcsbl

buonorus xkak
KOMIUIEKCHAsI HayKa 1
KaK 4acTh
COBPEMEHHOTO
oO1IecTBa

JKuBrle cuCTEMBI U UX
CBOMCTBa

YpoBHeBadA opraHmMsauma
HKUBbIX CUCTEM

UcTopua oTKpbITUA
KneTkn. Kneto4vHas
TeopwuA

MpaKkTnueckas pabota»
MN3yyeHne meTonoB
KNeTo4YHOM
6uonornn(xpomoTorpad.
anekTpodopes,
andodepeHumanbHoe
ueHTpudyruposaHue,NLP

0,5

XMMMYeCKnit coctas
KNETKHN

MMHepal’Ibele Bellectea




KNeTKn , nx
6uonornyeckas posnb.

Opranuueckue
BEIIIECTBA KIICTKH —
oenku. JlaboparopHas
pabota «O0Hapyx)eHHe
0eJIKOB C TOMOIIIbIO
KaueCTBEHHBIX
peaKIuiDy
«O06Hapyx)eHHe OeTKOB
C TIOMOIIIbIO
KaueCTBECHHBIX
peaKIID)

0,5

0,5

CBoiicTBa,
KJaccuukanus u
¢GyHKIMM O€IKOB

10

Opranunueckue
BEIIECTBA KJIETKH —
YTJIEBOJIBI

11

Oprannueckue
BEIIECTBA KJIETKH —
JIUTIU B

12

HyxnenHossie
kucnotsl. [JHK u PHK.
JlaGoparopHas paboTa
«Hccnenosanune
HYKJIEMHOBBIX KHCJIOT,
BBIJIEJICHHBIX U3 KJIETOK
pa3IMyYHBIX
OpPTaHU3MOB)

0,5

13

Crpoenue u GyHKIUU
AT®. [Ipyrue
HYKJIIe03uaTpuochaTs
(HTD)




14

CexBenupoanue JIHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

15

KoHTponbHasA paboTta
«OpraHuyeckme
BeLLecTBa KAeTKMU»

16

Tune! KIETOK.
[IpokapuoTnueckas
KJIETKA

17

Crpoenue
3YKapUOTHYECKOU
KieTku. [IpakTaeckas
pabota «3yuenue
CBOWCTB KJIETOYHOH
MeMOpaHbD»

0,5

18

MNMoBepPXHOCTHbIN annapat
KNEeTKM

19

OnnomemMOpaHHbBIE
OPIaHOM]IbI KJIETKH.
[IpakTuueckas pabora
«M3yuenue 1BUKEHUSA
IIUTOIIA3MBI B
pacTUTENBHBIX
kiieTkax» CtpoeHue u

byHKIIH siyipa

0,5

20

HewmebOpanusie
OpraHoOUbl KIETKU

21

Ctpoenue u GyHKINH
anpa CpaBHUTEIbHAS
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlaGopaTtopHnas pabota
«M3ydyeHue ctpoeHus




KJIETOK Pa3jInYHbIX
OPraHnu3MOB

22

KonTponbhas
paborayKierka»

0,5

23

AccumMuianus u
JTUCCUMMIALIUNS — JBE
CTOPOHBI MeTabOIM3MA.
Tunsl 0OMeHa BelECTB

24

JlaGopaTopHnas pabota
«M3y4yenue
KaTaJIMNTUYECKON
AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMHIIa3bl
WJIM KaTajiasbl)»

0,5

25

depMeHTaTUBHBII
XapakTep peaKuuii
KJIETOYHOTO
MeTaboIn3Ma.
JlaGopatopHas paboTa
«M3y4yenue
(epMEeHTaTUBHOTO
pacIenaeHus
HEepOKCHIa BOJOPO/A B
pPacCTUTENBHBIX U
KMBOTHBIX KJIETKaX

0,5

26

benku-akTuBaTOpHI U
OeITKU-UHTHOUTOPBI

27

ABTOTPOGHbIN TUN
obmeHa BellecTs

28

doTocmnHTE3

29

XeMOCHHTE3.
KonTtponbsHas padora
»OOMEH BEIIECTBY»

0,5

31

AHa3poOHBIC

0,5




opranu3Msl. Bujb
OpoXKeHUsI.
JlaGopaTtopHnas pabota
«CpaBHEHHE IIPOLIECCOB
OpOJKEHWMSI U JIBIXAHHS»

32

OHeprus MEMOpPaHHOTO
rpaJueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-
CUHTa3bl

33

Peakuma matpuyHoro
CUNHTE3a

34

Tpanckpunuus —
MaTpPUYHBIA CUHTE3
PHK

35

TpaHcnAauma ee aTanbl.
KoauposaHue
aMUHOKUCNOT

36

Ponw pubocom B
onocuHTe3e Oenka

37

Opranuzanus reHoma y
IIPOKAPUOT U DYKAPUOT

38

KoHnTtponbHas
pabotanCrpoenue u
OnocuHTE3 OEIKOBY

0,5

39

Bupycer —
BHEKJIETOYHBIE (hOPMBI
KHU3HHU U OOJIUTaTHBIE
MapasuThl.
[TpakTuyeckas padora
«Co3anue MoJean
BHUpYCa»

40

BupycHbie
3a00JIeBaHUs YEJIOBEKA,




JKNBOTHBIX, paCTeHI/Iﬁ

41

KoHTposbHana paboTa
«Bupycbi»

42

Hanorexnonoruu B
OHMOJIOTUY U MEULIMHE

43

MU3HEHHbIN LMK KNeTKn

44

Matpu4Hblii CHHTE3

JIHK

45

XPpOMOCOMBI.
JlaGopaTopHnas pabota
«M3y4yeHne XxpoMocomM
Ha FOTOBBIX
MHUKpOIpenapaTax

0,5

46

Turbl KIETOK.
Kapunokunes n
LUTOKWHE3.
JlaGopaTtopHast pabota
«Habmronenne MuTo3a
B KJIETKaX KOHYMKA
KOpeIlka Jyka (Ha
TOTOBBIX
MUKpOTIpenaparax)»

0,5

47

PeryﬂﬂLl,l/IFI *XU3HEeHHOoro
LMWKNA KNETOK

48

OpraHunsm Kak eauHoe
uenoe

49

TkaHu pacTeHHN.
JlaGopartopHas paboTa
«3yueHne TkaHen
pacTeHun

0,5

50

TkaHu KUBOTHBIX U
YeJI0BEKa.
JlaGopaTtopHnas pabota
«M3ydyenue TkaHen

0,5




JKNBOTHBIX

51

Opraunbl. Cuctembl
OpraHoB.
JlaboparopHas paboTa
«3y4enune opraHos
I[BETKOBOT'O PACTCHUS

0,5

52

Onopa Tena opraHMama

53

[BuKeHune OopraHn3ma

54

ITuTanue MO3BOHOYHBIX
JKHNBOTHBIX.
HI/IH_IeBapI/ITeJ'IBHaH
CHUCTCEMaA YCIIOBCKA

55

[bixaHne opraHnsma

56

I[BIXaHI/Ie IIO3BOHOYHBIX
JKHBOTHBIX W YCJIOBCKA

57

TpaHcopt BewEeCTB y
OpraHU3MOB

58

KposenocHas cucrema
IIO3BOHOYHBIX
JKHUBOTHBIX U YC€JIOBCKA

59

TpaHcopt BewECTB y
OpraHU3MOB

60

KpOBeHOCHaSI cucrema
ITO3BOHOYHBIX
JKHBOTHBIX W YCJIOBCKA

61

Brinenenne y
OPraHu3MoOB

62

MMyHHasA cuctema y
yesoBeKa

62

KoHTposbHan paboTa «
CucTembl OpraHoB y
yesioBEKa»

63

Paznpaxumocts u
perymanus y




OpPraHn3mMoB

64

I'ymopasibHast
peryssanus u
SHJOKPHHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKA

65

MNonosoe pasmHoXKeHne
OpraHM3moB

66

Meios

67

I"amerorenes.
O6pa3oBanue u
Pa3BHUTHE TOJIOBBIX
KJICTOK.

68

I'ameTorenes.
O6pa3oBanue u
Pa3BHUTHE MOJIOBBIX
kieTok. JlaboparopHas
pabora «M3yuyenue
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»

0,5

69

NunuBunyansHOE
Pa3BUTHE OPraHU3MOB
— OHTOreHE3

70

3akagKa OpraHoB U
TKaHEN U3
3apOIBIIIEBBIX JUCTKOB

71

Poct u pa3sutue
JKUBOTHBIX.
JlaGopaTtopHnast pabota
«Brp1sBIEHUE
MIPU3HAKOB CXOJICTBA
3apoblIIeh
ITO3BOHOYHBIX
JKUBOTHBIX)




72

Pa3mHoxenue u
pa3BUTHE PACTCHUM.
JlaGopaTtopHnas pabota
«CTpoeHue OpraHoB
Pa3MHOKEHUS BBICILIUX
pacTeHun»

0,5

73

I/ICTOpI/IH CTaHOBJICHU
" pa3BUTHA I'CHCTUKU
KaK HayKH

74

OCHOBHBIC TTOHATHS U
CHUMBOJIBI T€HETUKH.
JlaGopaTtopHnast pabora
«/Ipo3oduna kak
00BEKT reHeTUYECKHUX
UCCIICIOBAaHHI»

0,5

75

3aKOHOMEPHOCTH
HacJeI0BaHMs
NIPU3HAKOB.
MounorubpunHoe
CKpEIBaHHE.
[TpakTrueckas pabota
"U3yuenue
pe3yiIbTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
JIPO30(HITHI

0,5

76

LinTonornyeckne ocHoBbI
MOHOFM6pMAHOI’O
CKpelwmnBaHnA

77

AHanu3upyrolee
CKpelIUBaHHE.
Henonnoe
JIOMUHUPOBaHUE

78

Jurubpunnoe

0,5




CKpeIllMBaHUE.
[IpakTuyeckas padora
«3yuenue
pe3yIbTaToB
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBDY

79

LnTonornyeckme ocHoBbI
anrmbpugHoro
CKpelwmBaHna

80

CuenneHHoe
HacnepoBaHue
NpPU3HaKoB

81

XpomocomHas Teopus
HacneaCcTBEHHOCTU

82

[eHeTMKa nona

83

[eHoTMN KaK LenocTHan
cucTtema

84

«['eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHU, )KUBOTHBIX U
(5 (0): 18 D
KonTponbnas pabota

85

HN3MmeHuYnBOCTH
IIPU3HAKOB. Byl
U3MEHYHUBOCTH

86

MoanduKkaumoHHas
N3MEHYMBOCTb

87

BaprannoHHbIN psia u
BapHaIlMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEM
MOTU(DUKAITOHHOM

0,5




U3MEHYHUBOCTH.
IToctpoenue
BApUALIMOHHOTO psifa U
BapUALlMOHHOMN
KPUBO»

88

I"'enoTunmyeckas
W3MEHYUBOCTb.
Komb6unarusHas
W3MEHYUBOCTD

89

MyranuonHnas
U3MEHYUBOCTb.
[IpakTuyeckas padora
«Myranuu y
npo3ohuisl (Ha
TOTOBBIX
MUKpoIpenaparax)»

0,5

90

3aKOHOMEPHOCTH
MYTaI[IOHHOTO
nporecca.
DNHUreHeTuKa u
SIUT€HOMHUKA

91

I'enermka gemoBeka.
[TpakTrueckas pabota
«CocraBnenne u
aHaJIM13 POJIOCIOBHOU

0,5

92

MeToaEI Me TUITTHCKOH
T'€HETUKU

93

3HaueHne
MEJIUITHHCKOM
T€HETUKHU B
MpEeAOTBPALIEHUH U
JICUEHUN T'€HETUYECKHX
3a00JIeBaHUM YeIOBEKa

94

OCHOBHBIE TOHATUA

0,5




CEJICKLIMH.
JlaGopaTtopHnast pabora
«M3yuenue copToB
KYJIBTYPHBIX PaCTCHUN
Y TIOPOJI AOMAITHUX
YKUBOTHBIX

95

Joctmxenus cenekuuu
pPacTeHUH U KUBOTHBIX.
[TpakTuueckas pabota

«IIpuBUBKa pacTeHHI»

0,5

96

COXpaHCHI/Ie, HU3YUCHUC
" UCITIOJIBb30BAaHUC
I'CHCTUYCCKUX

pecypcoB

97

buorexHonorus kak
HayKa ¥ OTpaciib
IPOM3BOJICTBA.
[TpakTrueckas padota
«M3yueHue oObeKTOB
OMOTEXHOJIOTHI

98

OcCHOBHble HanpasaeHUA
CUHTETUYECKOM buonorum

99

NToroeas KOHTPOAbHasA
paboTa

100

XpOoMOCOMHas 1
Te€HHAsI NHKEHEPUS

101

PesepBHBIi ypOK.
IToBTOpEHME,
000011IeHHE,
cUucTeMaTU3aIus
3HAHUI

102

Pe3epBHBIiT ypOK.
IToBTOpEHME,
0000111eHHE,




CHUCTEMAaTU3aI
3HAHUH

11 KIIACC

OpommononHas teopust Y. Jlapsuna

JIBrKyIpe CHJIbl BOJIIOLMY BUI0B
o Y. /lapsuny

Bboprba 3a cymecrBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oTbop

@OopMHUpPOBAHNE CUHTETHUYECKON
TEOPHUH 3BOJIIOLINU

OTaIbl 9BOJJIIOIMOHHOT'O ITponecca:
MHKPOI3BOJIONUA 1 MAKPOIBOJIIOLIUS

HOHYJ'ISIHI/IS{ — DJICMCHTAapHad
CAnHUIa 3BOJIFOITNNA

3aKOH TeHETHYECKOTO PABHOBECHS
JIx. Xapau, B. BaiinOepra.
JlabopaTtopHas paborta «BrisiBieHue
W3MEHUYUBOCTH Y 0CO0€i 0JTHOTO
BUIA»

0.5

DneMeHTapHbIe (PaKTOPHI YBOIOITUN

OS¢ ekt ocnoBarens. dpdexr
OYTBIJIOUHOTO TOPJIBIIIKA

10

Murpauuu. M3000mumu nonyssumii:
reorpaduueckas, Ononormaeckas




11

EctectBenHsbIit oTOOp —
HATPABJISIFOIIUN (aKTOP IBOIIOIUH

12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MHKPO3BOJIFOIIHH.
JlaboparopHas padora «/3yuenue
apoMop$030B U UANOAIANITALUN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHut y
OpPraHU3MOB: MOP(OJOTUYECKHE,
(busnonorndecKue, OMOXMMHICCKHE,
noseseHuyeckue. JlabopatopHas
pabota «IIpucmocobneHus
OpPraHU3MOB M UX OTHOCHUTEJIbHAA
11e71eco00pPa3HOCTh)

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabora «CpaBHEHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

16

CrpykTypa BHz1a

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIOLUU

18

CBs3b MUKPO3BOJIFOIUU U
OMMUACMUOJIOTNH

19

Makpo3BosronHs.
ITanmeoHTOIOTMUECKHE METOIBI
I/I?)y‘IeHI/ISI 3BOJIFOIINHU

20

buoreorpaduueckue MeTo b1




HU3YUCHUS SBOJIFOIINU

OMOpHOJIOrHYecKue

21 CpaBHHTEIHHO-MOp(doIornueckue
METOIbI H3y4YCHHUS IBOJIOIIUU
MonekynsapHO-TeHeTUYECKHE,

22 OHMOXMMHUYECKUE U MaTEMAaTUUECKUE
METOIbI H3yUYCHHUS IBOJIOIIUU

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH
AnanTuBHas paauanus.

24 HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUU

o5 HayuHbie rUIIOTE3bI POUCX 0K ICHUS
JKM3HU Ha 3emiie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH KU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
SBOJIIOIUN

28 ['unotessl 3apoXKAEHUS KUZHU
Ucropus 3emnu u MeToasb! €
n3ydenus. JlabopatopHuas pabora

29 «3yueHune u ONMCcaHue 0.5
HCKOMAEMBIX OCTAaTKOB JAPEBHUX
OpPTaHU3MOB»

30 HauanbHele 3Tarsl opraHndeckon
9BOJIIOIAN

31 DBOIIOLUS YKApUOT

32 OCHOBHBIC ATAIIbI YBOJIOUN 0.5




pacturensHOro Mupa. [IpakTudeckas
pabora «3yueHue ocooeHHOCTEH
CTPOCHUS PACTCHUH pa3HBIX
OTJICIIOBY

OCHOBHBIC 3TAIIBI 9BOJJIOINHU

33
KUBOTHOT'O MUPA
DBOJIIOLHS )KUBOTHBIX.

34 [IpaxTuueckas padora «M3yuenue 05
0COOEHHOCTEH CTPOCHUS '
MTO3BOHOYHBIX KUBOTHBIX

35 PazButue xu3Hu Ha 3eme 1o spam
Y TIepUOoIaM

36 MaccoBble BEBIMUpPaHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMeHHBIN IKOTOTHYECKUI
KPHU3HUC, €r0 0COOEHHOCTH

38 CoBpeMeHHas cuctema
OpPraHUYeCKOTO MPOILIOTO

39 OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIBI OPTaHU3MOB

40 AHTpPOIIONOTHsI — HayKa O 4eJIOBEKE

a1 PazButue npencrasnenuii o
MIPOUCXOXKICHUH YEJIOBEKA
Mecto uenoBeka B cucTemMe
opraHuueckoro mupa. JlabopatopHas

42 pabora «3yueHue ocobeHHOCTEH 0.5

CTPOCHUS CKECJICTA YCJIOBCKA,
CBA3AaHHLIX C MMPAMOXOXKICHUCM




43

JIBHoKYIIME CHIIBI aHTPOIIOT€HE3a

CooTHOILIEHUE OUOJIOTHYECKUX U

44 COLIMANIBHBIX (PAKTOPOB B
aHTPOIIOTEeHE3e
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [laneorenerrka 1 najaeoreHOMUKa
47 DBOJTIOIHS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pachl. [IpakTuueckas
48 pabota «3yueHne SKOIOrHueCKUx 0.5
aJanTali 4eJaoBeKay
49 MeXIUCUUTITMHAPHBIE METO B
aHTPOMOJIOTUHU
50 3apokIeHUE U Pa3BUTHE YKOJIOTUN
MeTtonap! sxonorun. JlaboparopHas
51 pabota «/3ydeHre MEeTOI0B 0.5
DKOJIOTHYECKHUX HCCIICTOBAHUI)
59 3HayeHHe YKOJOTHUECKUX 3HAHUM
JUTSL 9eJI0BEKa
53 Okonornyeckue pakTopsl
Abuortnyeckue pakropbl. CBeT Kak
IKOJIOTUYECKHUH (PaKTop.
54 JlaGopatopHnas pabota «BeisiBrieHue 0.5
MPUCTIOCOOTICHUN OPTaHU3MOB K
BITUSTHUIO CBETa»
AOGuoTtndeckue HakTophI.
55 Temneparypa Kak 3KOJIOTHIECKUN 0.5

dakrop. JlaboparopHast pabota




«BpIsBIIEHNE IPUCTIOCOOICHUI
OPraHU3MOB K BIIHSHHIO
TeMIIepaTypbi»

AOGuotnueckue GaKkTopsbl.
BnaXHOCTB KaK 9KOJIOTHYECKUN
(dakTop. JlaboparopHas pabora

56 1 0.5
«AHATOMHUYECKUE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oOUTaHUS»

57 Cpenbl oOuTaHus OPraHu3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 bruotnueckue hakTopsl 1
3HavyeHne OMOTUYECKUX

61 B3aUMOJECUCTBHUHN IS 1
CYIIECTBOBAHHMSI OPraHU3MOB B CPEJIe
oOutanus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1
TTOTTYJISIITUT
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:

63 YHCIICHHOCTD, IIJIOTHOCTb, 1
BO3pacTHAsI U MOJIOBAsi CTPYKTypa
OcHOBHBIE TTOKA3aTENN TMOMYJISIIHN:

64 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIIUN

65 DKoJoruyecKas CTpykrypa 1
TOMYJISIITII

66 JlnHaMuyKa OIS U €€ 1




peryJsus

Kpussle pocta 4nucineHHOCTH

o7 nonyssitiy. KpuBbie BBDKUBAHUS
DKoJoruueckasi HUIIA BU/A.

68 JlaGopaTopHas pabota
«[IpucnocobneHns cemMsiH pacTeHHi 05
K paccesieHuIo»

69 Bun xak cucrema nomynsiuii

70 3aKOHOMEPHOCTH TTOBEJICHUS U
MUTpalUii )KUBOTHBIX

71 Co00111€CTBO OpPraHu3MOB —
OmoIIeHO03

72 DKocucTeMa Kak OTKpPbITasi cucTeMa

73 KpyroBoport BelecTB u moToK
SHEPTUU B IKOCHUCTEME

74 OcCHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTMYECKUE TUPAMU/IbI

76 N3menenus coolmiecTB —
CYKIECCUU
[IpupoiHBIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOpEi U OKEaHOB
[IpupoiHBIE S5KOCUCTEMBI.

78 DKOCUCTEMBI TYH/IP, JIECOB, CTEIEH,
ITyCTHIHB

79 AHTpPONOT€HHBIE YIKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas 0.5




pabota «/3ydeHne U OnrcaHue
ypOOIKOCHCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B 3KOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB HA

82 CyOOpraHu3MEHHOM,
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapaas
obomouka 3emin

84 Yuenue B. U. Bepnaackoro o
ouocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

86 KpyroBopoTsl BemecTs u
OMOTCOXMMHUECKUE ITUKIIBI

87 3oHanbHOCTh 6uOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJIOTHUECKUE KPUZUCHI U X
MIPUYUHBI

90 BosneticTBue genoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENBbHBIN U )KUBOTHBIM MU

92 Oxpana npupozsl




OcCHOBHBIE IPUHIUIIBI YCTOHYUBOIO

93
pPa3BUTHS YEJIOBEUYECTBA U MPUPOJIBI
PammonanbHoe

94 MPUPOAOIOIBb30BAHUE U COXPAHEHUE

OMOJIOTHYECKOTO pa3Ho00pa3us
3emun

O06o06muieHne o Teme
95 «MuKkpo3BoIIOLUs U €€
pe3yabTaThD»

O000111eH1E IO TEME

% «MakpOo3BOJIOIHUS U €€ PE3yJIbTAThD»
O0001IeHE MO TEME

97 «IIpoucxoxaeHue u pa3BUTHE
JKM3HHU Ha 3eMIIe»
O06o06mIeHue 1o TeMe

98 «IIpoucxoxaeHue 4enoBeKa —
aHTPOTIOTEHE3
O06o006meHue 1Mo TeMe «IDKOJIOTHS —

99 HayKa O B3aMMOOTHOIICHUSIX
OpPTaHU3MOB»

100 O6061eHne o Teme «OpraHu3msl U
cpena OOUTaHUs

101 O0600mmenue no TeMe «IKOJIOTHS
BUIOB U TTOMYJISAIUI

102 O606mmenue o Teme «buochepa —

rio0anbHas SKOCHCTEMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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