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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buomorusa" (mamee - Oumosorus) Ha
ypOBHE cpeaHero oOiiero odopa3oBaHusi pa3paboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
OI'OC COO, Konuemnuuu mnpenonaBaHusi yuyeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOXKEHHH (eiepanbHoil pabouel MporpaMMbl BOCIIUTAHMSL.

VYueobnsii npeamer «buonorus» yriayO0naéHHoro ypoBHs uzyuenus (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcrecTBeHHO-
HayuHble TpeaMmeTsl». CormacHo mnonoxenusiMm DPI'OC COO mnpodunbHbIe
y4eOHbIE TPEIMEThI, H3y4aeMble Ha yriayOJI&HHOM YpPOBHE, SBJISIOTCS CIIOCOOOM
muddepennanin  oOydeHUss Ha YpOBHE CpeAHero ooimiero oOpa3oBaHUA U
IpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOLIUM, CPEAHUM
o0mmuM, cpeHuM poheCCHOHAIBHBIM 1 BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIOIINX
3a/a4, CBSA3aHHBIX C MpodopueHTanueld 00y4aroluuxcsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHWSA, CBS3aHHOTO C OWOJIOTHEH,
MEIUIUHOW, SKOJIOTUEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHue o
Helau M 3ajadax u3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
yYpOBHE, onpeesnseT 00s3aTenbHoe (MHBAPUAHTHOE) IPEAMETHOE COIepIKaHUE, €ro
CTPYKTYPUPOBaHHE 1O pa3fenaM W TeMaM, pACIpeleeHne I0 Kiaccam,
PEKOMEHyeT MOCJIEAOBATEIbHOCTh M3yUEHUS Y4YEOHOro marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4e€OHOTo mpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peanu30BaH NPUHIMII MPEEMCTBEHHOCTH C HM3y4Y€HUEM OHOJIOTUHM Ha YpPOBHE
OCHOBHOr0  oOmiero oOpa3oBaHusi, Omarogaps 4YeMy MpOCMaTpUBAETCS
HAMpaBJICHHOCTh HA  TMOCIEAYIOIIee pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPHMEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIUICHUS], MPEICTABIECHUNA O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpe)HOro OTHOLIEHUS K OKpY’Karolled npupoaHou cpene. B
nporpaMme Mo OMOJOTHMU TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOro MpeaMmera
«buonorusi» B peanuzanuu TpeboBanuiit PI'OC COO kK MWIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
(GbOpMHUpPOBAHWM OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEIBHOW  JIEATEIHLHOCTH
o0Oydaroluxcsi M0 OCBOEHHUIO COJEpXKaHUsl OWOJIOrMYecKOro OOpa3oBaHMs Ha
YPOBHE CpeHETo 001Iero 00pa3oBaHusl.

VYyebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHUs
3aBepiiaer OuoJIOrMYeckoe oO0pa3oBaHHWE B IIKOJE W OPUEHTHPOBAaH Ha



pacuiMpeHue W yriryOJieHHe 3HaHUN O00YyYalolUXCs O >KMBOM MpPUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOM OMOJOTHH, SMOPHUOJOTUM W OHOJOTUU Pa3BUTHS,
TeHETUKH, CEJCKINH, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YUSHHUS U IKOJIOTUH.

Nzyyenne yueOHOro mpenmera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIMIMXCS K TOCIEAYIOUIEMY IOTYYCHHUIO
OMOJIOTUYECKOTO0  00pa3oBaHUST B By3aX W OpraHU3AMSIX  CPEAHETO
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COACpKaHHs COCTABIIACT CHCTEMA
OMOJIOTMYECKNX  3HAHWMA, TMONYYCHHBIX TPU M3YYCHHH  OOYyYaIOUUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX Pa3/IeJOB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10—11 kmaccax 3Tw 3HaHWS TOJNYYarOT pa3BUTHE. Tak,
pacmupeHsl W yriyOJeHbl OHOJIOTMYECKHUE 3HAHWUA O PACTCHUSX, KHUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YEJOBEKa, OOUIMX 3aKOHOMEPHOCTSX JKU3HHU,
JIOTIOTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJICHUS TPUKIIAHOTO U TOMCKOBOTO
XapakTepa, KOTOpbIe MOXHO HCIOJIb30BaTh KaK OPUEHTUPHI VIS MOCIIETYIOIIEro
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanusi OMOJIOTMYECKUX 3HAHMM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOMIMMUCS TPH H3YyYEHUH
busuku, XuMun, reorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpammbl 1o ydeOHOMy mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIA W JBOJIOLMOHHBIA TOIXOABl K HW3YYCHHIO OWOJIOTHH.
CornacHo uM, U3y4aloTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIC ISl KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliu, HBOJIIOLIMYA OPraHUYeCKOro Mupa Ha 3emile,
COXpaHEHUs OHMOJIOTHYECKOTO pa3zHooOpa3us TiaHeThl. Tak, B 10 kmacce
U3Yy4al0TCSI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON Ouonoruu, >MOpUONIOTHH U
OMOJIOTUM Pa3BUTHS, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMH U CHUHTETUYECKON
OMOJIOTUH, AKTYaTU3UPYIOTCA 3HAHHUS OOYydYaloIMXCA MO OOTaHUKE, 300JI0THUH,
aHaTOMHUM, (Qu3nonoruu uemoBeka. B 11 kjacce H3ydaroTCs 3BOMIOIMOHHOE
y4eHUE, OCHOBBI KOJIOTHUHU U y4eHHUe o0 Ouocdepe.

VYyeOnsiit mnpeamer  «buonorus»  mpu3zBaH  o0ecneyUTh  OCBOCHHUE
o0y4JaronmmMucs OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WJICH, IPUHIIUIIOB U MPABUIL,
JEXKaIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHHUM O
CTPOCHHH, MHOTOOOpa3sMu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IOMyJIAIIH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, TPUKIIAJHBIX aclieKTax OMOJOrMYecKuX 3HaHuM. J{is
pa3BUTHA M TOIJCPKAHUS HHTEpeca oOydarommxcs K OWOIIOTHH Hapsay Co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJACPKAaHUHU MPOTPaMMBI
o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTaHOBIEHUS W Pa3BUTHUS
TOM WU MHOW 00NMacTH OWOJIOTHMH, BKIJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U KOJOTHIECKUX TPOOIIEM.



Lenp u3yuenust yueOHOTO npeameta «bruonorus» Ha yriryOJI€HHOM YPOBHE —
OBJIaJicHUEe  OOYy4YalolUMUCS 3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHM3ali >KMBBIX CHCTEM pa3HOTO paHra M NpUOOpeTeHHe yMEHUM
UCIIOJIB30BaTh 3TU 3HaHUS B (OPMUPOBAHUU MHTEpEca K OMpenenaeéHHOU 00JIacTH
npo(ecCHOHANIbLHON JIeSITENIbHOCTH, CBSI3AHHOM C OMOJIOrHel, WM K BBIOOpPY
y4e0HOTO 3aBEACHUS JIJIsI TPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHus.

JlocTmxeHne 1end u3ydeHus yueObHoro mnpenmera «buonmorus» Ha
yriyOJIEHHOM ypOBHE 00€CIIeUnBAETCA PEIICHUEM CIIETYIOUIUX 3a/1a4:

OCBOCHHE O0YYAIOIMMHUCA CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTrMYECKUX TEOPHUAX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPa; O
CTPOEHUU, MHOT000pa3MM M OCOOCHHOCTAX OMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISINS, BU, OUOreoleHos3, ouocdepa); 0 BHIIAIOMUXCS OTKPBITUIX
¥ COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYyYaloUIMxcs C METOJAaMH MO3HAHUS >KUBOW TMPUPOIBL:
UCCJIEIOBATENIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OHOJIOTUM, SMOPHOJIOTMA U OHOJIOTMHM pa3BUTHUS, TEHETHKUH U
CEJIEKIIMHM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTUH, TaJCOHTOJIOTHUH,
DKOJIOTMH);  METOJaMH  CaMOCTOSITENIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
UCCIICIOBaHU B J1abopaTopul W B Tmpupoae (HaOIIOAeHHWE, W3MEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

oBlaJicHuEe OOy4YalOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIBHO  HAXOAMTbh,
aHAJIM3UPOBATh W HCIONH30BaTh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOJIH30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTUEH M CHUMBOJMKOM; YCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBbHO-DKOHOMHYECKMMHU M 3KOJOTHYECKHUMHU
npobiieMaMu UYeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH IIO
OTHOIIICHUIO K OKpY’)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPY)KaIOIIMX  Jrofeil; 00OCHOBBIBAaTH M COOJIOJATh  MEphI
nporiIakTUKU WHGEKITMOHHBIX 3a00J€BaHUN, TIPaBUIa TTOBEJACHUS B MPUPOJIEC U
oOecrieueHnss 0€30MaCHOCTH COOCTBEHHOM KM3HEAESTEIbHOCTU B UpE3BbIYATHBIX
CUTyallusiX TPUPOJHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBPEMEHHbBIC HayYHbIE OTKPBITUS B 00JIaCTH OUOJIOTHH;

pa3BuTHE y 00yYaIOIIUXCSl UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B TpOIleCCE€ 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIICIOBAaHUSIMA B OWOJIOTHUH, pEIIaeMbIMH €0 TpoOIeMaMu, METOI0JIOTHEH
OHMOJIOTMYECKOr0 UCCIIEIOBaHMS, POBEICHUS AKCHEPUMEHTATbHBIX
UCCIICIOBAaHUM, pelIeHus: OMOJIOrMYECKUX 3a/1a4, MOJACIUPOBAHUSA OMOJIOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTaHUE y 00YyYaIOUXCsl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMHUPOBAHUE 3KOJIOTHUYECKOH,
TEeHETUYECKOM TpaMOTHOCTH, OOLIEH KyJbTypbl TOBEACHHS B IMPUPOIE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOydYaloIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIBLHOM
IPUPOIONOIB30BaHUH (COOIOJICHUE MpaBWJI TOBEIEHUS B MPUPOIE, OXpaHbl
BUJIOB, SKOCHCTEM, Orocdepsl), COXpaHEeHUH COOCTBEHHOTO 3/10POBbS U 3/I0POBBS
OKpYyXXarolmux  Jojaer  (coOmoaeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUU,
oOecrieueHrne 0OE30MaCHOCTH >KU3HENIEATEIbHOCTH B YPE3BBIUAMHBIX CUTYAIUSX
OPUPOJHOTO M TEXHOTEHHOI'O0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUM U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME  YyCIIOBUUA  JJII  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMHCS
WH]IMBUY AJIbHOW oOpa3oBaTenbHOI TPaeKTOPHH, CHOCOOCTBYIOIIEH
nocieayomemMy MnpopecCHOHATbHOMY CaMOONPEIEICHUIO, B COOTBETCTBUU C
VHMBUYaJIbHBIMU UHTEPECAMH U MOTPEOHOCTAMH PETHOHA.

OO6muiee yncao YacoB, OTBEACHHBIX HA M3y4YeHHE OUOJIOTMU Ha YriayOJIeHHOM
ypOBHE cpeaHero obimiero odpazoBanus, coctapiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kinacce — 102 vaca (3 yaca B HEJIEIO).

Ot10op opraHuzaloOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEeHUs OUOIOTUH
OCYLIECTBJISIETCS ¢ YU4ETOM cHenu(UKU €ero COJEp KaHWsl U HalpaBJIE€HHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsAX CpPEJHEro
po(eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUN OMOJIOTHH HA YIIIyOJIEHHOM YPOBHE
SBIIIETCS TPOBEJICHUE JTA0OpATOPHBIX M MpakTudeckux pador. Taxxke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M YUEOHO-MCCIIEA0BATENIbCKUX padoT,
TEMaTUKa KOTOPBIX ONPEIEISeTCS Y4YMTEIEM Ha OCHOBE HMEIOIIHUXCSA
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOHBIX YCIOBUM.



COJEP)XAHME OBYYEHUA
10 KUIACC

Copnepxxanue NporpamMMmsbl, BBIJICIICHHOE KYpcuoM, HE BXOIUT B IMPOBEPKY
rocyapcrTBeHHo# utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHasi OMoJIOTHsT — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormyeckue HaykKu M HM3ydyaeMble  MMHU  MPOOJIEMBI.
@OyHIaMEHTAIBHBIE, NPUKIAJAHBIE W TMOUCKOBBIE HAY4YHbIE HCCIECNOBAaHUS B
OMOJIOTHH.

3HayeHue OMOJIOTHH B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ Ouonorueld. 3HaueHHEe OHOJOTUU B
IIPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKa: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBILJIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[TopTpetsr: Apuctotens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. [lapBus,
VY. I'apgeit, I'. Mennens, B. U. Bepuanckuii, 1. I1. [1aBnos, . 1. Meunuxkos, H.
N. BaBunos, H. B. Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuiel 1 cxembl: «CBsi3b OHMOJOTHM C JIPYTMMHU Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbI U UX HU3Y4YeHHE

XKuBble cucTteMbl Kak mOpeaMer u3ydeHus Ouonoruv. CBOICTBa KHUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IE€IOCTHOCTb,
CJI0KHOCTb M YIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3auusl,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alny KUBBIX CHUCTEM: MOJEKYJSIPHBINA, KJIETOYHBIMH,
TKAHEBBIN, OPraHU3MEHHBIMN, MOIMYJIIUUOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreonieHoTH4eckuit), Ouochepurrit. Ilporecchl, MPOUCXONAIUE B KUBBIX
cuctemMax. OCHOBHBIC TpPHU3HAKU >XKUBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepuu. Hayku, nu3ydaroiiye ®uBble CUCTEMbI HA PA3HBIX YPOBHIX OpraHU3aIUU.

N3ydenue xuBbIX cucteM. Metojasl Ouosiornyeckoi Hayku. HaOmronmeHwue,
WU3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus. llonsarre o 3aBucuMon u
He3aBUCUMOW TniepeMeHHOU. [InanmpoBanme »skxcnepumenta. IlocranHoBka w
npoBepka rumnore3. HyneBas rumnote3a. IloHsitue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JmaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaroB. [IpuumHBI HCKaXEHUs pe3yJIbTAaTOB JSKcrepuMeHra. llonsatue
CTaTUCTUYECKOIO TECTA.

JdemoHncTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KHU3HW», «buonornueckue
cuctembl», «CBOWCTBa KUBOW MaTepum», «YPOBHH OpraHU3alMu KUBOU
npuponab», «CTpoeHHE KUBOTHOW KIIETKH», «TKaHM JKUBOTHBIX», «CHUCTEMBbI
OpraHOB 4YeJOBEYECKOro opranusma», «buoreonenos», «buocdepa», «MeTomabl
W3YUYCHUSI )KUBON TTPUPOJIBI».

O6opynoBanme:  jaboparopHoe  oOopymoBaHHE  JUII  IPOBEACHUS
HaAOJIIOICHUI, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHuE pPa3IUYHBIX METOHNOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorust KJIeTKn

Kimerka — cTpykTypHO-QYHKIIMOHAIBHAS E€OUHUIIA >KWBOrOo. Mcropus
oTKphITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUH.

Metoasl  MOJEKYISIPHOM W KIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIHS,
xpoMarorpadusi, 31eKTpodopes, METOJl MEUYEHBIX aTOMOB, AU(PHEpeHIaIbHOE
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue ¢huxcuposanHvix
K1emok. DNEeKTpoHHass MUKpockonus. Kougoxanvnaa muxpockonus. Bumanvhoe
(npusicuzHenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOIM», «DIEKTPOHHBI MHKPOCKOID,
«Hcropus pa3zBUTUS METOJIOB MUKPOCKOTIUIY.

OO6GopynoBaHHe: CBETOBOM MHKPOCKOIN, MHUKPOMPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

IIpakTuueckas padora «/3yueHue METOJIOB KJIETOYHOH OHOJOTHHU
(xpomatorpadus, anextpodopes, mauddepeHnraIbHOe EHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJICTKH

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Bona m e€ poib Kak pacTBOpUTENsA, pPeareHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPETYISAui. MuHepaibHbIe BEIIECTBA KJIETKH, WX OMOJIOTHYECKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BelIeCTBAa KIETKUA. buosornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenKkoBOW MojeKkybl. [lepBuunas
CTpYKTypa Oenka, MNENnTHAHAas CBA3b. BTOpuyHasg, TpeTU4HAas, 4YE€TBEPTUYHAS
cTpykTypbl. Jlenatypamus. CsoiictBa OenkoB. Kraccuduxamuss  6enkos.
buonoruueckue @ynkiuu 6enkoB. /Ipuonsi.



YraeBoasl. MoHOCaxapuabl, IMcCaxapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPU/IBIL.
O6mmii mmaH CcTpoeHMs W (PU3UKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonornueckne GpyHKIINM yTIeBOIOB.

Jlunuasl. I'mapodunsHo-ruapo@oOHBIE cBOMicTBA. Kitaccudukanus TUnuaos.
Tpurmuuepunpl, docdoaunuabl, BOCKH, CTEpoubl. buonornueckue Q(yHKIUU
auniioB. OOmye cBOMCTBAa OMOIOTHYSCKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJTHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunuun xommuiementapuoctu. Ilpasmino Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MectoHaxoxaenue u ouonornueckue gpynkiuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Ctpoenue Monekyibl AT®. Makposprudeckue cBa3u B Mosekysie ATO.
buonornueckue pynkuuun AT®. BoccraHoBiieHHbIE IEPEHOCYNKH, UX (QYHKIIMH B
kinetke. J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrpykTypHasi Ouojorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIIEIOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OuoMoOjekyn. Moodenuposarnue
CcmpyKmypbol u QYHKYuil OUOMONEKYN U ux Komniekcos. Komnviomepnuuii ousaiin u
opeanuyecKull Cunme3s OUOMONEKY U UX HeNPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinus,
@. Courep, C. [Ipy3unep.

Junarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupone», «PacrpeneneHne XuMAYECKUX 3JIEMEHTOB B JKUBOU IPUPOAEN.

Tabmuubr u cxemsl: «llepuoguyeckass TadaMIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€JIKOBON MOJEKYJb», «CTpoeHHue MOJIEKYII
yriieBooB», «CTpoeHHe MOJIeKysl JIUNUAOBY», «HyKIEMHOBBIE KHUCIOTHD),
«Ctpoenue monekyibl ATOy.

O6opynoBaHue: XUMHUYECKasi TOCYAa U 000PYyIOBAHHUE.

JladbopaTopHas padora «O0HapykeHHE OCJIKOB C TOMOIIbIO KAaUeCTBEHHBIX
peaKIuii».

JlaGoparopuass  paGora  «JccnemoBaHuWe ~— HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTUuYecKas U mpokapuotuyeckas. CTpykTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



Crtpoenue npokapuoTruieckoit kiaeTku. Kiierounasi creHka 6akrepuil 1 apxen.
OcobeHHOCTH CTpOeHUSI TeTepoTpodHONW H aBTOTPO(HON MPOKAPHUOTUUYECKHUX
KJIETOK. MecCTO U poJib MPOKapuoT B OMOILIEHO3aX.

Crtpoenue u (YHKIIMOHUPOBAHHE DYKapUOTHUECKON KJICTKH.
[Tnazmatudeckas wmemOpana (mmasmanemma). CTpykTypa MJIa3MaTHYECKOU
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: TAaCCUBHBIN
(muddysus, obneru€éunas auddys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIMA
akTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PabGorta Hatpuii-
KaJIMEBOI'0 Hacoca. DHIOIMTO3: MUHOLMTO3, (paromuTo3. Dk3omuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMHN KJIETOYHON CTEHKH PACTCHUM, TPHOOB.

Hutomnazma. [{urozons. [utockener. [{Buxkenune nurorniaazMbl. OpraHoubl
kiaeTkdu. OnHoMeMOpaHHBIE OpraHouIbl KJIETKU: HHAOIUIa3MAaTHYecKas CeTh
(OIIC), anmapar I'onbmku, JTU30COMBI, UX CTpoeHHWE W (QYyHKIHMH. B3auMocCBs3b
OJIHOMEMOpPaHHBIX OPTaHOUAOB KIeTKH. CTpOEHHE TPaHYJISIPHOTO PETHUKYIIyMa.
Mexanusm nanpaenenuss 6eakos ¢ IIIC. CuHte3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuil  (arpaHyfisipHbId)  SHIOMIIA3MAaTHYECKUI
petukynym. CekperopHast ¢pyHkiusa anmnaparta ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame I onvoocu. TpaHcmopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[TomryaBTOHOMHBIE ~ OpPraHOWIbI  KJIETKH:  MHUTOXOHJPHH,  IUIACTHJIBIL.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumobuocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUA MUTOXOHApPWUW W Tuiactun. llepBuunele,
BTOPUYHBIE W  CIOXHBIE  IUIACTUABI  (POTOCHMHTE3UPYIOUIMX  JYKapHOT.
X0pomIacTbl, XpOMOILIACTHI, IEHKOIJIACTHI BHICITUX PACTEHUH.

HememOpanubie opranousl kietku CTpoeHue M (QyHKIIUH HEMEMOpPaHHBIX
OpraHOWJIOB KJICTKH. Pu6ocomsbr. IIpomesrxcymounvle Qunramenmol.
MukpodunaMeHTbl. Axmunogvle Muxpoguramenmol. MpllIEUHbIE — KIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. MukpoTpyOouku. KieTouHsblit
nentp. CrTpoeHMe U JBWIXKEHUE IKIYTUKOB U pecHUYEK. MUKpOTPyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybdboukamu. MomopHhvie 6enku.

SAnpo. O6onouka sigpa, XPOMATHH, KapHOILJIa3Ma, SIAPBIINIKH, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbIE MaTpukc. IIpocTpaHCTBEHHOE pacHoONIOKEHUE
XpOMOCOM B HWHTep(pa3HOM snpe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. JlunHamuka s0epHOU 0060a0uKku 6 mumosze. AHoephwiii
mMpancnopm.

Knerounsie BrimtoueHus. CpaBHUTENbHAS XapPaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHUE SYyKapUOTHYECKOW KIeTKn», «CTpoeHwue
KUBOTHOW  KJETKW», «CTpoeHHE  pacTUTEIbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIpUN», «Aapo», «CTpoeHre NPOKAPUOTUUECKON KIETKN.

OOGopyioBaHME: CBETOBOM MHKPOCKOI, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUaTbHbBIX KICTOK.

JlabopaTopHass paGora «U3yuyeHue CTpOEHUS] KJIETOK Pa3IMYHBIX
OpPraHu3MOB).

IpakTuyeckas padora «l3yueHne CBONCTB KICTOUHOW MEMOpPAHbBD».

JlaGoparopHasi padora «lccienoBaHue Iia3MoiiM3a M JICIIa3MOJIM3a B
PACTUTENBHBIX KJIETKAX).

IIpakTnueckas  padora  «l3ydyeHue  JOBWKEHHsS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB U NMPeBpalleHNe JHEPTUU B KJIeTKe

AcCCUMUTIALNS U JUCCUMIISIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN W rerepoTpodHBI. YuacTue KHUCIOpoJla B OOMEHHBIX
mpolieccax. JHepreTuueckoe oobOecrnedueHue kiaeTku: mnpeBpamienne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuid KIECTOYHOTO
metabonuzma. DepMeHTh, HUX CTPOCHHUE, CBONCTBA U MEXAHU3M JCUCTBUSI.
Kodepmentsl. OTnuunst GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
AKTUBATOPbl U OEJIKU-UHTUOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peaKIuii OT Pa3IMIHBIX (PAKTOPOB.

[lepBruuHBIM CHHTE3 OpraHUYECKUX BelecTB B Kkietke. DorocuHTes.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes y oaxkmepui. Ceemocodouparoujue
nUSMeHmyl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJI0pomiacToB B Mpolecce
¢dotocunTeza. CBeroBas u TeMHOBasA ¢da3bl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IlponyktuBHOCTh (OoTOCHHTE3a. BinsHue pa3znuuHbIX (DAKTOPOB
Ha CKOpocTh (poTocuHTE3a. 3HaueHne (HOTOCHHTE3A.

XEeMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuH, KeIe300aKTepuu, CepoOaKTEpHH, BOJAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OposkeHHS U UX
UCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYyAUTEIN OOJIe3HEH.

AspoOHbIe OPraHU3MBI. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3TaMn. I TMKOIN3 — OECKUCIOPOIHOE PACIICIIICHUE TIIFOKO3BI.

buonornueckoe okuciaeHune, WM KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
npoleccax OMoJornyeckoro okucieHud. Luknmueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopaHnoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpeuMmyiecTBa a’poOHOTO IMyTH
oOMeHa BENIeCTB mnepe]l aHadPOOHBIM. DPHEKTUBHOCTH YHEPTETHIECKOTO OOMEHa.

JdemoHcTpanuu

[Toprpeter: k. Ilpuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Muruenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoTOCHHTE3», « DHEPreTUUecKuii oomMen», «brnocuuTes
oenka», «Ctpoenue hepMeHTa», « XEMOCHUHTE3Y.

O6opyaoBaHKe: CBETOBOM MHMKPOCKOI, 00OpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MIOCTOSIHHBIX 1 BPEMEHHBIX MUKPOIIPENApPaTOB.

JlabopaTopHas  pabGora «/I3yueHue  KaTaIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIUTa3bl UITH KaTajiasbl)y.

Jlabopatopnas padora «M3ydeHue (epMEHTATUBHOIO paCIICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEINIBHBIX U AKUBOTHBIX KIIETKAX».

JlabopaTtopnas pabGora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padoTa «CpaBHeHHE MPOIECCOB OPOKEHUS U JILIXAHUS.

Tema 7. Hacaeacreennass uHpopManus U peajau3anus eé B KJIeTKe

Peakunn matpuuHoro cuHte3a. [IpuHININ KOMIUIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOIO CHHTEe3a. Peanuszanus HaciaeacTBeHHOW MHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — MaTpuunblii cuHTe3 PHK. IlpuHuwmmns
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosust O6uocunresa Oenka. KomupoBanuwe amuHokucior. Ponb pubocom B
OuocuHTe3e Oernka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalnns reHoma y
MPOKAPUOT U DYKApUOT. Peryssiiusi akTUBHOCTH T'€HOB Yy NpPOKapuoT. ['umores3a
onepoHa (®. XKako0, XK. Mano). Monexynapusie mexanusmvl IKCNPeCCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enog. Perynsius oOMEHHBIX
IpoLECCOB B KieTke. Knerounslii romeocras.

Bupycsl — HekeTouHble (DOPMBI )KU3HU U OO0IUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTBHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux supycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHblie 3a0oneBanus 4enoBeka, UBOTHBIX, pacteHuid. CIINJ, COVID-
19, conmanbHble U MEAUITUTHCKUAE TPOOTIEMBI.

buoungopmamuka: unmeepayus u ananuz donvwux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu 1eKapcms.



JdeMoHCTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUH.

Tabmuubr u cxemsl: «buocunTtes Genkay, «l eHeTnueckuii kKoma», «Bupycen,
«bakrepuodarm.

IIpakTuyeckas padora «Co31aHue MOAEIHN BUPYCa.

Tema 8. 7JKusHeHHbIN HUKJ KJICTKHU

Knerounsii 1uki, ero mepuoabpl W peryisius. WuTepdaza u  MUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKaromux B uUHTepdase. [loaroroBka KIeTKH K
nenenuto.  [IpecunreTmdyeckuit  (MOCTMUTOTUYECKHH),  CHUHTETHYCCKHM U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI ) TIEPUO Bl HUHTEP(hA3HI.

Marpnunbsii cunre3 JIHK — perumkanms. [Ipunnunsr penmkamuun JITHK:
KOMILUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, AHTUNAPAJUIECIBbHOCTb.
Mexann3m pernnukanuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTull. JIWIUIOMIHBIA U
rariouHbelii  Habopsl  XpomocoMm. ['oMosormunble xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne kierkn — MuT03. CTaauuM MHTO3a M IPOUCXOASIIME B HHX

npoueccel. Tunbl muTo3a. KapuoknHe3 u uutokuHe3. buonorndeckoe 3HaueHue
MHUTO3A.

Perynsuust MutoTHyeckoro mukia kietku. [Iporpammupyemasi KieTouyHas
rubesnp — anomnTo3.

Knerounoe simpo, Xpomocombl, (PyHKITMOHAJIbHAS TEHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kiemox. «lugposas
KlemKka» — ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpanuu

Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CrpoeHme
xpomocomy, «Pemmmkarusa JJHK.

OO6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKpompenapatbl: «MUTO3 B KIeTKax
KOPEUIKA JIYKa.

JlaGoparopuass  paGora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparax.

JlabopaTtopHuas padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha rOTOBBIX MUKPOIIPENApATAX ).

Tema 9. CTpoenue u GpyHKIUHM OPraHM3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OHOKJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OcoOCHHOCTH ~ CTPOCHHSI W JKU3HEACATEIBHOCTH  OJHOKIJICTOYHBIX
opraHu3MoB. baktepuu, apxew, OJHOKJIECTOYHBIC TPHUOBI, OJHOKICTOYHBIC
BOJIOPOCIH, ApYyrue NpoTUCThI. KoJIoHUaIbHBIE OPTaHU3MBI.



B3auMocBs3p yacTel MHOIOKIETOYHOrO OpraHusma. TKaHW, OpraHesl WU
cuctembl opranoB. OpranusM Kak e1uHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeIbHas,
NOKPOBHAs, MPOBOJASIIAS, OCHOBHAas, MexaHuyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA 1 pacloioKEHHs TKaHEH B opraHax pacTeHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIbI KMBOTHBIX TKAHEHU: IMUTEIHAIbHAs,
COCMHUTENbHASA, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTPOEHHs, (QYHKIHH U
PacIooKEHUsI TKaHEH B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TIeHepaTUBHBIE OpraHbl pacTteHuid. OpraHbel u
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. OyHKIIUHA OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pactenuit. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEMH.

JIBr>keHue  OpraHu3MoB.  JIBWoKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHIHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBl M HACTHM. JIBMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iutanne opramusmoB. IllormomieHne BOABI,  YIJIEKMCIOrO Ta3a M
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. [IuTanue XKUBOTHBIX. BHyTpunosoctHoe u
BHYTPUKJIETOYHOE NuIIeBapeHue. [IuTaHne IMO3BOHOYHBIX KUBOTHBIX. OTHEIbI
MULIEBAPUTENIBHOTO TpakTa. llumeBaputenpHbie xene3bl. llumeBapurenbHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. J[pixanue pacreHuit. Jlpixanue ;xuBOTHBIX. [uddysus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe nbixanue. [[prxarenbHasi NOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX IMO3BOHOYHBIX YKUBOTHBIX.
JIpIxarenbHasi CHCTEMA 4YeENOBEKa. MeEXaHM3M BEHTWIALMH JETKAX y MNTUL U
MmileKkonuTaromux. Perymsmus apixanus. JpixatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIIOIMOHHBIC
YCIIO’)KHEHHUS CTPOEHUS KPOBEHOCHON CHUCTEMbI MTO3BOHOUYHBIX KUBOTHBIX. Pabora
cepala v €€ perysisius.

Beigenenue y opranu3sMoB. Beimenenue y pacreHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaeneHus. PuiapTpanus,
CEKpelHsi 1 0OpaTHOE BCAChIBAHUE KaK MEXaHM3MBbI pabOThl OPraHOB BBIACIICHUSI.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIACIMTENIBHON cucTeMaMu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (QyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpBI
OakTepuil M ULUCTHl MNPOCTEHIIMX. 3allUTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. Cpencrsa macCUBHOW M XUMHUYECKOM 3aIIUThl. OUTOHIUIBI.

3amuyTa y MHOTOKJIETOYHBIX >XUBOTHBIX. [IOKpOBBI M HMX HpPOW3BOIHBIE.
3amurta opranm3ma OT OomnesHeil. UMMmyHHas cuctema denoBeka. KieTouHbrii u
rYMOpaJIbHBIA UMMYHUTET. Bpoxa€HHBIH W NpUOOPETEHHBIN crenupuyecKui
UMMYHHTET. Teopusi KIoHaIbHO-celeKTuBHOrO mmMmyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBAHU.

PazgpaxxumocTe W perynasiuudss |y  OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxuMocTs U peryiasauus y
pacteHuii. PocToBbIe BelecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediaekropHass peryasauus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHEJIbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas ayra. besycioBHbie U yCIIOBHBIE pe(IICKCHI.

['ymopanbHas perynsuns ¥ SHAOKPUHHAs CHUCTEMA JKMBOTHBIX M UYEJIOBEKA.
Kene3pl HSHOOKPUHHOM CUCTEMBI M HUX TOPMOHBL. JleiicTBUE TOPMOHOB.
B3auMocBs3p HEpBHOM U DHIOKPUHHOM cucTeM. [ urnortanamo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocin», «bakrepum», «lIpocreiimmey, «Opranbl IIBETKOBBIX PpPacTEHUN,
«CucremMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuil», «KopueBbie cucrembr»y, «CTpoeHue ctedisy,
«CtpoeHue IUCTOBOM MIACTUHKM», «TKaHM >KUBOTHBIX», «CKEJET 4YeIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBenocHas cucrema», «JlpixarenbHas

CHUCTEMAY, «HepBHast  cucremay, «Koxay, «MpllieuHas ~ CUCTEMay,
«BpigenurenbHas cucTemay, «IHAOKpUHHAsA cucteMa», «CTpOECHHE MBI,
«mmynutery,  «KumiedHonosiocTHbie»,  «CxemMa  TUTaHUS  PACTEHUM»,

«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUIAPBDY,
«Ctpoenne nnanapun», «BHyTpeHHee cTpoeHue n0XkneBoro uepss», «HepsHas
cuctema  poio», «HepBHas cucrema nArymkn», «HepBHas — cucrema
npecMbelkaromuxcs»,  «HepBHags  cucrema  nruny, «HepBHas — cucrema
MIIEKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOGopynoBaHKe: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOMpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIC SK3EMIUISIPhl KOMHATHBIX pacTeHUH, repOapuu
pacTeHUid pa3HbIX OTHAEJOB, BJIAXHbIC MpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJIJICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHuE /ISl IEMOHCTPAIMH ITOYBEHHOTO Y BO3IYIITHOTO MUTAHUS PACTEHUH,
pacIeruieHus Kpaxmana U OeKoB Mo IeHcTBUEM (hepMEHTOB, 000pyA0BaHUE IS
JIEMOHCTPALIUU OIBITOB MO U3MEPEHUIO KU3HEHHOU €MKOCTH JIETKUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHUH, MOJIEIIM TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JladbopaTopHas padora «/3ydeHne TKaHEe pacTeHUIN.

JlabopaTopHas padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHOkeHUe U pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHSI OpPraHuM3MOB: Oecrosoe (BKIIIOYas BEreTaTWBHOE) W
nosioBoe. Buabl  OGecrnonoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJISAIUS,
(dparMeHTaus, KIOHUPOBAHUE.

[TonoBoe pa3mHoxeHue. [lonoBbie KieTku, miau rametsl. Meiio3. Craaguu
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii CMbICI
Meio3a W TOJOBOro mpouecca. Melo3 U €ro MecTo B JKMU3HCHHOM IIMKIIE
OpPraHu3MOB.

[IpenzaponpieBoe pasBurue. ['amerorenes y xuBOTHbIX. [10JI0BBIE Keme3bl.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorene3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre u SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WNHuBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOIE€HE3). DMOPHUOJIOTUS — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — o0Ha u3 enagHvIx NPoodIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenmwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. brnacmyna, munwi
onacmyn. OcoOEHHOCTH APOOJCHUS MIICKOMUTAIOMUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsuus). 3aKiiaika OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE 4YaCTEHl pPa3BUBAIONMIETOCS 3apojbllia (SMOpPHOHATbHAS WHIYKIIUS).
3akilaika TUIaHa CTPOCHUSA KMBOTHOTO KAk pPE3yJibTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrusHue Ha >MOpPUOHANBHOE PA3BUTUE PA3IMYHBIX
(GhaKkTOpPOB OKpYKAIOIIECH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbpHBIA mepuon. [lpsmoe wu
HempsiMoe  pa3BuTue. PasButre c wmetamopdo3oM y OECMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHE MPSIMOr0 U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPaHEHUE B MpUpoAe. Tumbsl pocta KUBOTHBIX. DaKTOPHI
PETyJSIUN POCTa )KUBOTHBIX U YesioBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [lepnoasl onTorenesa uenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pa3smuoxxenne u pasurue pacreHuid. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuil. OOpa3oBaHue cmop B TMporecce MekHo3a.
'amerorenes y pacreHuidl. OIUIOJOTBOPEHHE U Pa3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOE OIIOOTBOPEHKE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBbl peryJisiiud OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmuel 1 cxembl: «BereratmBHOe pa3sMHOXeHHE», «THIBI Oecmoyoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIaMUAOMOHAIbD», «Pa3MHOXXEHHE HBIJICHBDY,
«Pa3MHOXeHUe TUApB», «Meios3y», «Xpomocomsely, «Iamerorenes», «CTpoeHue
SIMIEKIIETKU U crepmaro3onaay, «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HENpsAMOe pa3Butue», «Pa3zBurhe wMalckoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nsarymku», «JIBOMHOE OILUIOJOTBOPEHUE Yy ULBETKOBBIX PACTEHUI,
«CtpoeHune ceMsiH OJHOJIONbHBIX W JBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN UKII
MOPCKOM  KamycTbl», <«OKuU3HEHHBIM UHMKIT Mxa», <«KHU3HEHHBIM  IUKI
ManoOpOTHHUKAY, « KU3HEHHBIN [IUKII COCHBD).

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIECKICTOK |
CIIEpMaTO30UI0B, MOAENb « UK pa3BUTHS JATYIIKI.

JlabopaTopHas padora «l3yueHne CTpOEHUs MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernaparax».

IIpakTHyeckas padora «BbpIsIBICHHE NPHU3HAKOB CXOJACTBA 3apOJBILIECH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB pPa3MHOKEHHUSA BBICHINUX
pacTeHum».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Uctopust craHoOBieHUS W pa3BUTHS TEHETUKM Kak Haykd. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonbuioBa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJIbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA M PELECCUBHBIN
PU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YACTASI JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHTI.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKU M.

JdemoHcTpanuu

[Toprpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuii.

Tabmuibt 1 cxembl: «MeTo bl TeHETHKIY, «CXEMBbI CKPETIIUBAHUS.

JlabopaTopHass padora «J/lpo3oduna kKak OOBEKT TIE€HETHYECKUX
UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii  3akoH Menaens — 3aKOH
eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieIuieHus IPpU3HAKoB. LluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpelnBaHus. | nmore3a 4yncToThl raMer.

AHanmsupytomee ckpemmBanue. [[poMexyTOUHbIA XapaKkTep HACIECIOBAaHMUS.
Pacmienienne npu3HakoB MpU HETIOJTHOM JOMUHUPOBAHHH.

HurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HaclleoBaHUsl ~ Mpu3HakoB.  LluTomornyeckue  OCHOBBI  JTUTHOPUAHOTO
CKpEILINBAHUS.

CuemiienHoe HacnenoBaHue rnpusHakoB. Pabotel T. Moprana. CuernseHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAy I'€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXAHU3M OIpEAEIEHUs ona. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMmeTHbI moj. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CLHEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. Ilnenorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHBI aulenu3M. B3auMoOAEeNCTBHE HEAJUIENbHBIX T'EHOB.
Komnnementapnocts. Onucras. [Tonumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHs PACTECHHUM, >XUBOTHBIX M YEJIOBEKA, a
TAaK)K€ (PU3MOJIOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTUBHBIX (YHKLIHU.
['eneTnyeckue MexaHU3Mbl CUMOMOTI€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3SMH — MHUKpOOMOM». ['eHeTHyeckue acmeKThl KOHTPOJIS U
M3MEHEHUs HacJIeICTBEHHON NH(POPMAIIUHU B MOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabnuubr u cxemsl: «[lepBbIii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mengens», «AHaIM3UpYyrIIee CKpemuBanue», «HemomHnoe noMuHUpOBaHUEY,
«CreryieHHOe HaclieZJOBaHWE TPHU3HAKOB y Apo3o¢uibl», «['eHermka momay,



«Kapuotun 4yenoBeka», «Kapuotun apozoduisl»y, «Kapuotunm nOTHID,
«MHOX€eCTBEHHBIN aJNICIU3M», «B3auMoaecTBUE TEHOBY.

O6opynoBanue: MOACNIb JJI JEMOHCTpPAIMU 3aKOHOB €IWHOOOpa3us
TUOPUZOB TIEPBOTO TIOKOJEHUS M pacUICIJICHUs NPU3HAKOB, MOJEIb s
JEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJEAOBaHMSl MPU3HAKOB, MOJEIb JJIs
JIEMOHCTpPAIUM CLEMJIEHHOTO HAcCJEI0BaHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapar: «JIpozodumnay.

IIpakTnueckass padora «/3ydyeHue pe3yJabTaTOB  MOHOTHOPHUIHOTO
CKpCIUBAHUS Y APO30(DHUIIBI.

IIpakTuueckas  padora  «/3yueHue  pe3ynbTaTOB  JUTUOPUIAHOTO
CKpENIMBAHUS Y IPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

B3anmoneiicTBue reHoTuna W cpeapl Inpu  GopMuUpoBaHMM (PeHOTHIA.
N3menunBOCTh Mpu3HakoB. KadyeCcTBEHHBIE W KOJUYECTBEHHBIE NMPU3HAKU. Buibl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBECHHAS.

Moaudukanronnass u3MeHYuBOCTb. Posb  cpenbl B (popMupoBaHuu
MoAu(UKAIIMOHHOW M3MeH4YuBOCTU. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapumarnmonHas kpuBas (B. Horanncen). CoiicTBa Moau(HUKAIMOHHON
M3MEHUYHUBOCTH.

['eHoTunMYeckass ”3AMEHYUBOCTh. CBOMCTBA F€HOTUIMMUYECKON U3MEHUYUBOCTH.
Bupl reHOTHITMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIl[MOHHAI.

KomOunaTtnBHAsT W3MEHYMBOCTH. MeWO3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOM M3MEHUYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3IaHUU
T€HEeTUYECKOT0 Pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTtanroHHass W3MEHYMBOCTb. BuHIBI MyTaludili: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUMPOBAHHbIE MyTauuu. SaepHeie U
nUATOoIUIa3MaTuyeckue myrtanuu. CoMaTUYeCcKrue M IMOJOBble MyTaluu. lIpruyunHbI
BO3HUKHOBEHUSI MyTalnui. MyTareHbl W WX BJIUMSIHUE HAa OpPraHu3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TIpoIecca. 3aKOH TOMOJIOTUYECKUX PSJOB B
HaciencTBeHHoW u3MeHunBoct (H.W. BaBunoB). BHednepHas M3MEHUYMBOCTh U
HACJICJICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, PONb  SNUSEHEMUYECKUX (HaKmopos 8
HACIe008AHUU U UBMEHUUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmumet u  cxembl: «Bugsl  um3mMeHumBOCTHY, «MoaudUKaImOHHAS
U3MCHYHUBOCTHY, «KomOuHaTHBHAs W3MCHYHUBOCTHY, «Meio3y,
«OnnonorBopeHue», «I'eHeTHYeckre 3a00JIeBaHUs YeOBeKay, « Buapl MyTamuii».



OO6opyaoBaHue: XUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PacTeHUH,
pucyHnku (dotorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHUYHNBOCTH.

JlabopaTopHas padora «Hccnenoanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. I[locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBO».

IIpakTnueckas padora «Mytanmuun y gapo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun wenoBeka. MexayHapoaHas mporpaMma MCCIEIOBaHUS TeHOMa
yenoBeka. Meronbpl  UM3ydeHMsT T€HETHKH  YEJOBEKa: T'E€HEAIOTMYECKHM,
OJIN3HEIIOBBIH, HATOT€HETUYECKHU, MOMYJISLIMOHHO-CTATUCTUYECKHM,
MOJIEKYISIPHO-T€HETUYECKUA. CoBpemeHHOE ONpEICIICHUE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamu3a. HacnencTBeHHbIe 3a001eBaHUs YelloBeKa. | eHHbIE 1 XpOMOCOMHBIC
0oJie3HM 4YenoBeKa. bone3Hu ¢ HaCIEACTBEHHOW MPeIpaciionoKEHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETUKU B MPEAOTBPALICHUN U JICUEHUU TE€HETUUYECKHUX
3a0oneBaHU 4YenoBeKka. MeauKo-TeHeTHUYeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KieTku. [[oHsATHE «T€HETHYECKOTO rpy3a». ITUUECKUE ACMEKThl HUCCIEIOBaHUN B
00J1acTH pelaKTUPOBAHUS T'€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl TMOBBIMIEHHOW YYBCTBUTEIBHOCTH YEJIIOBEKAa K
bu3nYecKoMy U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY>Karomie cpespl. I'eneTnueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdemoHncTpanuu

Tabnuubl u cxembl: «Kapuotun denoBeka», «MeToJbl U3y4YEeHUS] T€HETUKH
yesioBekay, «I'eHeTnueckue 3a00JIeBaHUS YETOBEKa.

IIpakTnueckas padora «CocTaBieHue U aHAJINU3 POAOCIOBHOMN.

Tema 15. Cenrekunusi OpranusMoB

JlomecTuKanuss W CEJNEKUUs. 3apOKICHUE CENEKIMH M JOMECTHUKALIUU.
Yuyenue H. WM. BaBuimoBa o IleHTpax mDpOUCXOXKIEHUS U MHOTr000pas3us
KYJBTYPHBIX pacTeHHil. Poib cenekiuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#*uBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIJOB B
HaclleACTBEHHONM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue i
CEJICKIIMOHHOU pabOTHI.

Metoabl CceNeKIMOHHOM paboThl. M CKycCTBEHHBI OTOOp: MacCOBBIM U
VHIUBUYaJIbHBIN. OTarml KOMOMHAITMOHHOU CCJICKIIVH. HcnbiTanue
pPOU3BOAMUTENCH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbIo aHanm3a JIHK.

HcKkyccTBEHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKUHMOHHOW  paboThlI.
PaananroHHbIl 1 XMMUYECKUM MyTareHe3 Kak UCTOYHHUK MYTalUi y KyJIbTYPHBIX



dbopm opranuszmMoB. Vcrnonb3oBaHHE TEHOMHOTO pPENAKTUPOBAHUS U METOOB
pekomOuHauTHBIX JIHK 115 mosmyueHnst iCXo1HOTO MaTepuaia Jjisl CeJICKITHH.

[Tomyuenne MOJIUILIIOUIOB. BayTtpuBnaoBas TUOpUIN3AIIHSL.
bnuskopoacTBeHHOE — cKpeluBaHue, WM MHOpuauHr.  HepoacTBeHHoe
CKpeIllUBaHUEe, WM ayTOpuauHr. ['erepo3uc W ero npuuuHbl. Mcnonab3oBaHue
rereposuca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenune Oecruiogus
MEXBHJIOBBIX THOPHUAOB. JJOCTHKEHUS CENEKIIMHU PACTEHUN U KUBOTHBIX. «3enéHas
DEeBONIOYUAY.

CoxpaHeHHE U U3YYEHUE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHH U
UX JUKUX PpOAWYEH IS CO3JaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yenax YIVUueHUs Cyuecmeyiomux U co30anus HO8blx Nopoo, TUHUL U KPOCCO8, 8
MOM Yucie C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeoosuvix uoell U nepcneKmueHbIX MmexHoI02UlI.

JdemoHcTpanuu

[Toprpers: H. 1. BasunoB, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuirel U cxeMbl: «L{eHTpbI MPOUCXOKIECHUSI U MHOTOOOpa3us KyJIbTYPHBIX
pacTteHuil», «3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW M3MEHUYHMBOCTH,
«Metogasl cenekumny, «OTnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopHas padora «/I3yueHue COPTOB KyJIbTYPHBIX PACTEHUN U TOPOJT
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHuasi pabora «/3yueHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHU».

Jkcekypeusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJIEKIUH PACTEHUH H
KABOTHBIX (Ha CENIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIN yY4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHHBEPCHUTETA WJIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rus ¥ CHHTeTHYECKAs1 OMOJIOT UL

OOBeKThl, UCHOJIb3yeMble B OWOTEXHOJIOTMH, — KJIETOYHBIE W TKAHEBBIC
KYJBTYPBIL, MUKPOOPTaHU3MBI, ux XapaKTEpUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHS:  XJICOOTIEYCHHE, TOJyYEeHHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOJIOTMYECKHX
TexHonorui. [Ipon3BoaCTBO O€jiKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaluX HEe BCTPEUAIOIINECS B IPUPOAC OMOCHHTETHICCKUE TTYTH.



Knerounass unxkeHepus. MeToabl KyJIbTYpbl KJIETOK M TKaHEW PacTeHUN H
#®UBOTHBIX. Kpuobanku. Comatudeckas ruOpuaAM3aldsg W  COMATHYECKUUN
smOpuoreHe3. lVcnonb3oBaHWEe TaruiOWI0B B CENEKIMH pacTeHuil. [lonyuenue
MOHOKIIOHAbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKOHCTpyKIus
SIMIEKIIETOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonocuu 0300po6enus, KYIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMocOoMHass W Te€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomOouHaHTHRIX JIHK. Co30anue mpanceenuwvix opeanuzmos.
JIoCTMKEeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  WHYKCHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKHE MPOOJIEMbI T€HHON HH)KEHEPUHU.

Menunuackne onorexnojorur. [loctreHomHas nudporas meaunuHa. ITIP-
JTUarHocTuka. MeTaOoJIOMHBIM aHAJIW3, TEHOIEHTPUYCCKHM aHajau3 IpoTeoMa
YEJIOBEKa JJIsi OLUEHKH COCTOSHHUS €ro 3J0pOBbs. VCIOIB30BaHHE CTBOJIOBBIX
KiIeTok. TapretHas Tepanus paka. 3D-OuouHkeHepust i pa3pabOTKu
(byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHMs KOMIUJIEKCHBIX
TKaHEH COUYeTaHWEM TEXHOJIOTUHA TPEXMEPHOro OWompuHTHHTAa U ckaddonauHra
JUISL PELICHUS 3a7a4 EPCOHATM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BaKIIMH C IEJIbI0 O0ECleueHus] KOMOWHHUPOBAHHOU
3amuThl OT Bo3Oymutenet OPBU, yctaHoBieHHE MOJEKYJISPHBIX MEXaHHU3MOB
dbynknunonupoBanusi PHK-cogepkamux BUpYCOB, BBI3BIBAIOIIMX OCO0O OIMACHBIC
3a00JIeBaHUs YeJI0BEKa U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Mcnonp30BaHNe MUKPOOPTAHU3MOB B IMPOMBIIIJIEHHOM
npou3BoJIcTBEY, «Kierounast unxeHepus», «I eHHast HHXXEHEPUsD».

JlabopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTUM.

IIpakTyeckas padora «llonyyeHrne MOJIOYHOKUCIBIX POLYKTOBY.

JKekypeusi «bHoTeXHONOrUsT — BaxKHEWIIas MPOU3BOAUTENbHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apokaeHue W pa3BUTHE JBOJIOIMUOHHBIX NpeACTABJIEHMHA B
OuoJI0ruun

OpomtoninonHass teopusi Y. JlapBuna. Ilpeanochulki BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrokynue cuiibl 3Boronuu BUJ0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pa3MHOKEHUS  OPraHU3MOB, HACJEJICTBEHHAs HW3MEHUMUBOCTh, OOphOa 3a
CYIIECTBOBAHHE, CCTECTBEHHBIM M HCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckoir Tteopun sBomonuu (CTI). HedTpanbhas
Teopusi 3Boitonuu. CoBpeMEHHas HBOJIOLMOHHAS  Ouosiorus. 3HaA4YeHHE
ABOJTFOIIMOHHON TeoprH B (DOPMHUPOBAHNU €CTECTBEHHO-HAYYHON KaPTUHBI MUPA.

JdemoHcTpanuu

[Toprpetsi: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. Japsun, C. C. Yerepukos, 1. U. llImansraysen, Jx. Xonnein, /. K.
benses.

Tabmuiet u cxembl: «Cucrema >xuBo mpuponbl (mo K. Jlunuero)y,
«JlectHunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm (QopMupoBaHUS
MPUCTIOCOOJICHN y pacTeHuid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta myremectBus Y. lapsunay, «Haxonku Y. Jlapsunay», «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoawl romyoOeit», «MHoOroobpasue KyJabTypHBIX (opM
KarmycTbl», «[lopoasl JoOMaTHUX KUBOTHBIX», «Cxema 00pa30oBaHMs HOBBIX BUIOB
(mo Y. [HapBuny)», «CxemMa COOTHONICHHUS JBHXKYIIMX CHJI DSBOJIIOIHUN,
«OCHOBHBIE MOJ0KEHUS CUHTETUYECKON TEOPUHN IBOJTFOLIUN.

Tema 2. MUKpPO03BOJTIOLMSA U €é pe3yJIbTAThI

[Tonynsuus Kak 3I€MEHTapHas eIuHHIA SBOTOLNN. COBPEMEHHBIE METOIbI
OLICHKH TE€HETUYECKOro pa3HooOpaszusi M CTPYKTypbl mnomyisuuil. M3meHenue
reHooH/a MOMYJSILMKA KaK »3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHernueckoro paBHosecus [Ix. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (DAKTOPHI (IBUKYIIME CHJIBI) SBOJIONUU. MyTallMOHHBIHI
npouecc. KomOmHaTtuBHass wu3MeHUHMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHaIpaBJIEHHbIE M3MEHEHWs 4YacToT ajulesied B nonmymsiuusax.  Oddext
ocHoBartend. JIpgexm OymouiiouHo2o 2opaviuika. CHUdNCEHUe 2eHemUYecKo20
pasnooopaszus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
oonvuwux u  manelx  nonyaayusax.  Mwurpammuu.  M3omAuMs  HOMyJISIUUN:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIoruyeckast (pernpoayKTUBHA).

EcrectBennbiii oTO0p — Hampapnsionuid Qakrop sBomonun. Dopmbl
€CTECTBEHHOro  oTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOMIMK,  pa3phIBAIONIU
(mm3pynTtuBHbIN). IlomoBoil oTOOp. BO3HUMKHOBEHHE M HBOJIIOIMS COLMATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucrnoco0aeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOIUU.
Bo3nukHoBeHne — mpucrocobieHudd y  opraHu3MoB.  Apomopdo3pl U
uanoanantauuu. Ilpumepsl npucnocobieHuid y opranu3smMoB: MOpP(OIOrHYeCcKue,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bua, ero xpurepum u crpykrypa. BumooOpazoBanme Kak pe3yibTar
MUKpO3BOMIOIMHU. M3omsuus — kimouyeBod (aktop BupooOpazoBanus. llytu u
CIIocoObI BUJ1000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduyeckoe),



CUMIIaTPUYECKOE (9K0JIOTHYECKOE), «MTHOBEHHOE» (monMIUIION IU3aIHMs,
rubpuansanus). JJIMTenbHOCTh 3BOITIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl HOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3usl.

Pons  sBONtOMOHHOW OWONOTMM B pa3pabOTKE HAYYHBIX METOJ0B
coxpaHeHus O0Mopa3zHO0Opa3usi. MUKPOIBOIIOLHUS U KOIBOJIOLHMS MMAPA3ZUTOB U UX
X0351eB. MexaHu3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBLOBI C HEH.

JdemMoHcTpanuu

IToptpetsi: C. C. UerBepukos, J. Malip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomymsiiuonHast
CTpyKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapan—BaitnOepra», «/{Bmwkymue
CUJIBl 3BOJIOLUNY, «DKOJIOTMYECKass M30JSAIUs MONYJAUi ceBaHCKOM (openny,
«l"eorpaduueckas W30IAIMA  JIMCTBEHHHIIBI CHUOUPCKOW W JIMCTBEHHHIIBI
naypckoiy, «llomynsairoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JEUCTBUSA €CTECTBEHHOro o0T00pa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MaycrpuanbHblii Menanu3my, «KuBble uckonaemeie», «IlokpoBuTenbcTBEHHAs
OKpacka YKUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Duznonornueckue amantanuny, «lIpUCcmOCOOIEHHOCT, OpraHU3MOB © €€
OTHOCUTENBHOCTBY, «Kpurepuu Buga», «Bunbl-aBoitHukmn», «CTpyKTypa BuAa B
npupoze», «CrnocoObl Bugo0OpazoBaHus», «l'eorpapuueckoe Bua000pa3zoBaHUE
TPEX BUIOB JAHMBIIICH», «DKOJIOTMYECKOe BHUIA000pa30BaHUE BUJIOB CHUHHUID,
«[Tomumnnonnel pactenuii», «KamycTHoO-peneuHbIil ruopumy.

O06opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMHN HACEKOMBIX, Uydesia NTUIl U
3Bepeil ¢ mpuMepaMu Pa3IMYHBIX MPHUCIOCOOJICHWM, 4Yydeslna NTHI[ U 3Bepei
pa3HBIX BHJOB, Tepbapuu pacTeHuUW ONU3KUX BHUAOB, 00pPA30BaBIIUXCS
Pa3JIMYHBIMKU CLIOCOOAMH.

JlabopaTopHass padora «BpisiBIeHHE H3MEHUHMBOCTH Yy 0CO0E€H OJHOrO
BUJID).

JlabopaTtopnas  pabora  «llpucmocobienus  OpraHmMsMoB U HX
OTHOCHUTEJIbHAS LIEJIECO00PA3ZHOCTDY.

JlabopaTtopuass pabGora «CpaBHeHHUE BHUJOB 10 Mopdogoruueckomy
KPUTEPHUIO».

Tema 3. Maxkpo3Bosonusi 1 eé pe3yJabTaThl

Meroasl HM3ydeHHs MakpolBomonuu. [lameoHTonormyeckue  MeTOoJbl
uzyueHus: HBomonuu. Ilepexonnbie ¢GopMbl U (QUIOTEHETUYECKUE  PSIZIbI
OpraHU3MOB.

buoreorpaduueckue Meronbl u3ydeHus sBoitonuu. CpaBHeHHe (GIOpBl U
dayHpl MaTepuKOB W OCTPOBOB. bmoreorpaduyeckue obmactu 3emum. Bumpl-
SHJIEMUKHU U PETUKTHI.



OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMbI U3YUECHUS
3BONIONMU. ['eHeTHuecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSIBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
Pynumentapasie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUUYECKHUE,
OMOXMMHUYECKHME M  MaTEeMaTHMYeCKHe  METOJIbl  W3YYEHHUS  DBOJIIOIUU.
I'omonornuynsie TeHbl. COBpEeMEHHBIE METOIBI MOCTPOEHUS (HUIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTaIlMH U SBOJIIOIUSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (TMpaBujia) dBOJIONUU. [Ipunyun cmensvt GyHKYuUlL.
HeobOpatumocTs 3BoMOnMKU. AnanTuBHas paauanus. HepaBHOMEPHOCTH TEMITOB
JBOJIIOLIUHY.

JdeMoHcTpanuu

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

Tabmuibl 1 cxembl: «OUIOTCHETHUECKUN DSl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl», — «Creronedans»,  «Punnoduth»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThy, «HavanbHble cTaguu SMOpPUOHAIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE W aHAJIOTMYHBIE OpraHby, «PyIUMEHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHl YEJIOBEKa U IIUMIIaH3e», «lJaBHbIE
HaIpaBJICHUS BOITIOIUNY, «O0IIME 3aKOHOMEPHOCTH IBOJIFOIIAN.

OO6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOIMAEeMbIX OCTAaTKOB
OpraHu3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTApPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxo:kaenue u pa3puTHe )KU3HA HA 3emJie

Hayunbie rumore3sl TPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayyHble TPEACTaBICHUS O 3apOXKICHUU KU3HU (KPEALIIOHU3M).
['unoTe3a NOCTOSIHHOTO CaMO3apOKISHUS KU3HU U € onmpoBepkeHue onbitamu O.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IponcxoxxaeHue sKU3HA U aCTPOOUOJIOTHS.

OcHOBHBIE JTanbl HEOPraHUYECKOU SBOJIIOLIUH. [Limanerapnas
(reosoruueckas) H2BOJIONHUA. XHUMHYECKas DSBOJIONUA. AOHOICHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heopranndeckux. Omeir C. Mumnepa n I'. FOpm.
O6pazoBanue mnoauMepoB U3 MoHoMmepoB. KoarepBatHas rumote3a A. W
Omnapuna, runoresa nepBuyHoro 0yiapoHa k. XomnjaeitHa, TeHETHYeCKasi TUTIOTe3a
I'. Mémnepa. Pubosumsl (T. Yek) u rumoreza «mvupa PHK» V. T'mnbepra.
dopmupoBaHUE MEMOpPAH U BOBHUKHOBEHHUE MPOTOKJICTKH.

Uctopus 3emnm u Metonsl €€ wu3zyuyeHusd. lckomaeMble OpraHUYecKHe
ocratku. ['eoxponomorus u e€ w™eroasl. OTHocuTenbHas W aOCONIOTHAsS
reoxpoHosiorus. ['eoxpoHosiornyeckast mKana: 30Hbl, 3pbl, IEPUOJII, ATOXHU.



HauaneHble 53Tanbl opraHnyeckoil sBomtouuu. [losBieHue u 3BONIOLUS
NEPBBIX KJIETOK. DBONIONUSA MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT TIEPBBIX HA 3eMiie COOOIIECTB.
Ctpomaronutsl. [IpoKapruOThl U 3YKapUOTHI.

[IpoucxoxaeHue s3ykapuoT (CUMOMOTeHe3). DBOITIOIIMOHHOE MPOUCXOKICHUE
BUpYCOB. [IponcxoxxneHne MHOIOKIIETOUYHBIX OPraHu3MOB. BO3HHUKHOBEHUHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talnbl ABOJIONUHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenud. Bbixoxm pacreHuit Ha cymry. [losiBieHHWe CHOpPOBBIX pPACTCHUH W
3aBoeBaHME HUMU cymd. CeMeHHble pacTeHus. [IpoucXokIeHHe [BETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tamnbl 3BOJIIOIMHU KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX
tunoB. IlepBbie XopnoBbie KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentunuil. IIpoucxoxaeHue MICKONUTAIONIUX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU JKUBOTHBIMH CYIIIH.

PazButne xu3HuM Ha 3emiie MO 3paM U MEpUoJaM: apXeu, MPOTEepo30i,
najaeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiuMmMaTa |
reojornyeckux mnpoieccoB. [losiBIeHHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCJlIoBUs U BIUSHUE HA Ta30BbI COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHUYECKHE KPU3UCHI Mpouwioro. [lpuunHel u
CIEICTBUA MaCCOBBIX BbIMUpaHUW. COBPEMEHHBIN SKOJIOTUYECKUM KPU3UC, €ro
ocobenHoctH. [Ipobiaema coxpaneHus: GnopazHooOpas3us Ha 3emIie.

CoBpeMeHHasi cucTemMa opraHuyeckoro mupa. [IpuHnumnbel Kiaccupukaimm
oprann3MoB. OCHOBHBIE CUCTEMATHUUYECKHE TPYNIbl OPraHU3MOB.

JdemoHncTpanuu

[Toptpertsi: @. Pean, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. W.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabnuie u cxembl: «CxeMma omnbita @. Penny, «Cxema onbita JI. [1actepa no
VU3YUYCHUIO CaMO3apOoXKJIeHUs Xu3Hu», «Cxema ombita C. Mumuiepa, I'. FOpuy»,
«JTanbl ~ HEOPraHWYECKOW  HBomouuM»,  «I €oXpoHOJOrMyecKas  ILIKauay,
«HadvanpHble 3Tanbl OpraHUYECcKOi 3Boonum», «Cxema 00pa3oBaHUSI DYKapHOT
nyTéM cumoOuoreHeza», «Cucrema XUBOM mnpupoab», «CTpoeHue BUpYCAY,
«Apomopossl  pactrenuity, «PuHuoputey, «OIHOKJIETOUHBIE BOJAOPOCINY,
«MHOTOKJIIETOUHBIE BOogopocian», «Mxwm», «IlamoporHukn», «l'odocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO
mMupa», «Apomopdo3sl KHBOTHBIX», «IIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue YEPBUY, «YeHUCTOHOTHEY, «PwIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaronuecs», «lItuub», «Maekonutaromue», «Pa3BUTHE KU3HU B
apXenCcKou 3pey, «Pa3BuTHE XKU3HU B POTEPO3OMCKON dpey, «Pa3BuTre )KU3HU B
NaJIe030MCKON 3pey, «Pa3BuTHE )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEeMEHHAsI CUCTEMA OPTraHUYECKOTO MUPay.

OGopynoBanue: repbapuyd pacTeHUl pa3IUYHBIX OTAENOB, KOJUICKIIUH
HAaCEKOMBIX, BJIa’KHbIE ITPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOKHAX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4esla NTHL[ WU 3BEpEW,
KOJUICKIIUM OKaMEHEJOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISIKH OPraHHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas snaGopaTtopHasi paGora «MojenupoBaHuUE — OMBITOB
Munnepa—tOpu 1o n3yyeHuro abMOreHHOro0 CUHTE3a OPraHUnYECKUX COSTHMHEHUM B
NepBUYHON aTMochepe».

JlabopaTtopHas pabora «/3yyeHue W ONMCAHHUE MCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB.

IpakTuueckas padora «M3ydyeHue 0COOEHHOCTEH CTPOEHUS PACTCHUIN
Pa3HbBIX OTAECIOBY.

IIpakTnueckas padora «/3yueHue ocCOOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPONOIeHe3

Paznenel u 3anaun aHTpONOIOruu. MeTo1bl aHTPOIIOJIOT U H.

CraHoBJIEHUE TPEICTABICHUN O MPOUCXOXKICHUU 4YeloBeKa. PenuruosHeie
BO33peHus. COBpEMEHHbIE HAYUYHbIE TEOPUU.

CxoncTBO yenoBeKa ¢ KUBOTHBIMHA. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOIOTHYECKHE, (bU3M0II0r0-OMOXUMHUYECKHE,
noBesieHUeckre. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOMU
CUCTEMBL.

JBrkymue cuiibl (hakTOpbl) aHTPOIIOTeHe3a: OMOJIOTMYECKUE, COIAIbHBIC.
CooTHolIeHrne OMOJOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHbIE CTaAuM aHTpororeHe3a. PaHHHe 4Ye0BEKOOOpa3Hble 00€3bsHBI
(MPOKOHCYJIBI) U paHHUE MOHTHJIBI — OOIIHE MPEJIKH YeTOBEKOOOPa3HBIX 00€3bsH U
moJieid. ABCTpaONUTEKN — JBYHOTHE MpEeAKH Jtofeh. YenoBeK yMelbli, MepBbie
W3TOTOBJIEHUS OpyAuN TpyzAa. YeloBeK MPAMOXOASNIMN U MEPBBIM BBIXOJ JIOJACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - 00mMI  Openok
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HeaHAepTaIbCKUN
KaK BHJ JIIOJIEM XOJOAHOTO KiMMara. YesloBeK pa3yMHbI COBPEMEHHOI'O THIIA,
JICHUCOBCKAM 4YEIIOBEK, OCBOCHHE KOHTHHEHTOB 3a TpeaenamMu Adpuky.
[TaneoreneTrka U NajJcoOreHOMHUKA.



DBOJIOLMS COBPEMEHHOTO ueioBeKa. EcTecTBeHHBIH OTOOp B MOIMYJISIUSAX
yesoBeka. MyTanuroHHbIH Tponiecc U noaumMopdusM. [lomynsiiiroHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(PQPeKT oCHOBATENS» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacwl. I[loHste o pace. bosbiime pacel: eBpomneougHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBAaTOpUalbHAas),  MOHTOJOUWIHAs
(a3uarcko-amepukaHckas). BpeMs u myTH paccelieHHsi YeJlOBeKa IO IJIaHEeTe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoOiaeHHOCTh YeNOBEKa K pPa3HbIM YCIOBUSM OKPYXAIOLIEH CpEIbl.
Brnusiane reorpadumyeckoit cpeapl W qpeiida TeHOB Ha MOPQOJIOTUIO U
(U3UOIOTHIO YeTOBEKa.

MexaucuuruinHapHble  MeToabl B (usnueckodt  (OMOJOTHYECKOM)
AHTPONOJIOTUU.  OBOJIOLMOHHAS ~ AHTPOMOJIOTHSI W [aJIEOAHTPONOJIOTHUS
YeJIOBEYECKUX MOMyJsui. buoconuanbHble UCCIEAOBAHUS MPUPOAbI YEIIOBEKA.
Uccnenoanue KO3BOTIONUU OMOJIOTMYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdemoHncTpanuu

[Toptpetsr: Y. dapsun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIBl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T YEIIOBEKa,
«YenoBekooOpa3Hbie 00e3bsiHbI), «CKeneT dYeloBeKa W CKeJleT IMIUMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBI», «J[BHXKYIIIME CHIIBI aHTPOIIOT€HE3a», « DBOIIOIMOHHOE
IpEBO  ueloBeKa», «ABcTpamonutTek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAAIINIY, «JleHncoBCkui uenoBek» «Heanaepranbubny, «KpoMaHbOHIIBDY,
«IIpenkn yenoBeka», «ITanbl IBOJIIOLUN YEIOBEKA», «Pachl 4eIOBEKay.

OOGopynoBaHue: MyJSKM  OKaMEHEJNOCTeH, MpeIMEeTOB MaTepuaabHON
KyJIbTYpbl ~TPEAKOB 4YeJlOBeKa, penpoaykiuuu (pororpadum) xapTuH ¢
MU(DOTOTHISCKUMHA W OHONEHCKUMH CIOKETaMH TPOMCXOKICHHUSI UEIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET UelloBeKa, MOJIEb
yepena 4YeloBeKa M dYeperna I[IUMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KUCTHU
HIMMITIaH3€, MOJEJH TOpCa MPEIKOB YETIOBEKa.

JlabopaTopHass padora «l3yueHne o0COOEGHHOCTEW CTPOEHHUSI CKeJeTa
YeJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUCM).

IIpakTHuyeckas padora «/3yueHne 5KOJIOrHYECKUX aalTaluil YeIOBEKay.

Tema 6. Jkojiorussi — Hayka O B3aUMOOTHONICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKpY:Karolei cpeaoi

3apoxieHre U pa3BuThe 3Kojoruu B Tpyaax A. I'ymboneara, K. @. Pynbe,
H. A. CesepuioBa, 3. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
3KoJIoTuH. CBSI3b IKOJIOTUU C IPYTUMH HAyKaMH.



Meroabl sxonoruu. [loneBbie HaOMOIEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
IpPUPOJHBIE U JIabopaTopHbie. MoJenupoBaHue B OKOJOTUU. MOHUTOPHUHT
OKpY KaIoIIel Cpebl: JTOKATbHBINA, PETUOHATBHBINA U TJIOOATBHBIN.

3HaueHNe DKOJOTMYECKUX 3HAHUW JUIA 4YeJIOBEKAa. KOJIOTMUECKOE
MHUPOBO33pPEHUE KAaK OCHOBA CBS3E€M YeloBe4YeCcTBAa C NMpupoaoi. PopmupoBaHue
3KOJIOTUYECKOU KYJIBTYPBI U SKOJIOTHYECKON I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanuun

[Toptpetsr: A. I'ymbonbar, K. @. Pynbe, H. A. CeBepros, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3gensl skonorumy, «MeToabl skonoruny», «Cxema
MOHUTOPHHIA OKPY’KAOIIEN CPEABD.

JlabopaTopHas padora «3yuenue METOI0B JKOJIOTHYECKUX
HUCCJICIOBAHUI).

Tema 7. Opranu3msl u cpeaa oOUTAHUS

DKoJoruueckre GpakTopbl U 3aKOHOMEPHOCTH HX AencTBus. Knaccupukanms
AKOJIOTMYECKUX (PaKTOPOB: aOMOTUYECKHE, OMOTHYECKUE, aHTponoreHHbie. Ooiue
3aKOHOMEPHOCTH JeHCTBUA 3Koyorndeckux ¢akropo. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKkosnorudyeckuit daxrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. JKOJOTMYECKUE TPYIIIbI
pacTeHWil M >KUBOTHBIX IO OTHOIICHUIO K cBery. CHUrHalibHasi pojib CBeETa.
doTonepruoansm.

Temmneparypa kak dkosiorudeckuii ¢dakrtop. JleicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skojormyeckuid (aktop. Ilpucnocobienus pacTeHuil K
nojaJiepkaHuo BoaHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boe. [IpucnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JAyLIHAs, MOYBEHHA,
rIyOuHHAasT  TMOJNOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0co0eHHOCTH cpea oOuTaHus opranu3MoB. IlpucrocoOieHus OpraHu3MoOB K
KU3HU B Pa3HBIX CpeJax.

buonornueckue putMmbl. BHemHne m BHyTpeHHUE PUTMBL. CyTOYHBIE H
roJu4Hble pUTMBIL. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM HU3MEHECHHSIM
YCIIOBUU KU3HU.

XKuznennvie Qopmbl  opranm3MoB. [loHsitue o0 JKU3HEHHOW (Qopme.
’Kuznennnie POpMbI paCTEHUM: 1€PEBbS, KYCTAPHUKHU, KYCTAPHUUYKH, MHOTOJIETHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OMOHTBI, a3pOoOHOHTHI. OCOOCHHOCTH CTPOCHHS U 00pa3a KU3HH.

buornueckue (hakTophI Bunpr OMOTHYECKHUX B3aMMOJICICTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomnepanus,
MYTYyalu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJeOHuuecTBo). Herpoduueckue
B3aUMOJICUCTBUS  (TomM4Yeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKHX B3aUMOACHCTBUN [JIsl CYLIECTBOBaHUS OpPraHM3MOB B Cpele
obutanus. [I[pyHIMI KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpanuu

Tabmuubr u cxembl: «Jkonorudeckue (axTtopb», «CBETOBOHM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKHUBOTHBIEY», «DU3HOIOrHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWTaHMS OpraHU3MOB», «bHoJOrHYecCKHe PUTMBIY,
«Kuznennoie  QopMbl  pacteHmit», «KusHeHHBIE  (OPMBI  JKUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOJIMCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenn
OUTaHus», «XuHudectBo», «llapasutusm», «Konkypenuus», «CumOuo3y,
«KoMMmeHcanuzmy».

O6opynoBanue: TepOapu pPAacTEHWU M JKUBOTHBIX, IMPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3JMYHbIX SKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOMBbBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHHS, TepOapuu U KOJUICKIIUN TETUIOTIOOMBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUMN, dyuesa MTHI] U 3Bepel, repdapun
pacTeHui, OTHOCSAUIMXCS K TUrpoduTaM, Kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMN *KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpelax,
repOapuM M KOJUIEKIIMM PACTEHUHA U JKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBUW JKH3HU, repdapuu u
KOJUICKIIMM PACTEHUW U JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (OPM, KOJUICKIUU
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopunas pabota «BbisiBiIeHHE MPUCIOCOOJIECHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHass pabGora «BrbIsiBIeHUE TMNPUCTIOCOOTIECHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbI».

JlabopaTtopHass paGoTra «AHAaTOMHUYECKHE OCOOCHHOCTHM pACTECHUN U3
Pa3HBIX MECT OOUTAHUSN.

Tema 8. Iko10rusi BUIOB M NOIYJIA MK

DKOJIOTUYECKUE  XApPaKTEPUCTUKU  TOIYJISALHH. [Monynsimua ~ Kak
Oouonornueckasi cucrema. Poiab HeoqHOpOAHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0COOCHHOCTEH OMOIOTMH BUAOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TIOKa3aTeau MOMYJSLMU: YHUCIEHHOCTb, IJIOTHOCTb,



BO3pacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKkoyioruyeckasi cTpykrypa nomyasauud. OUueHKa YKCIEHHOCTH MOMYJIALIMU.
JlnHaMuKa MOMyJAIUU U €€ peryinus. bUOoTHYeCKUM NOTEHIMAl IOIYJIALMU.
MoaenupoBaHrue AMHAMUKY TTonysiiuu. KpuBbie pocTa YMCIEHHOCTH MOMYJISLINH.
Kpubie BbDKMBaHUS. Perynsamus 4YuCICHHOCTH MOMYJSANUNA: poOJib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormueckod Humie Buaa. MecrooOutanue. MHoOromepHas
Mozenpb skosiornyeckon Humm JIk.M. XarumHcona. Pa3smepsl skonoruueckou
Hu. [loTeHnnanpHast U peanu3oBaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKHE SKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUSI W MUTpaluid KUBOTHBIX. buonormyeckue
WHBA3UU Yy KEPOJHBIX BUIOB.

JdemMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubt u  cxembl: «DKOJOTHYECKUE XAPAKTECPUCTHKU TOMYJIAIIANY,
«IIpocTpaHCTBeHHass  CTpPYKTypa MOmyJanuun», «Bo3pacTHeie  nupaMuabl
nonyyusiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTHM  3EMJIM  Pa3jUYHbIMHU
opranuamamMmn», «Mojenb s3konorndeckon Humm Jx. M. XaTunHCcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUHA KUBOTHBIX.

JladopaTopuass  pabora  «IIpucnocoOneHuss ceMsslH pacTeHHH K
pacCeNeHUION.

Tema 9. Iko10rus CO00MIECTB. IKOJIOTHIECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBa3uM MexAy
OpraHu3MaMH B OMOLIEHO3€.

Okocuctema kak oTkpbiTas cuctema (A. JIx. Tencnun). OyHKIMOHAIbHBIC
OJIOKM OpPraHu3MOB B JKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOMOTHYECKHE OJOKHU
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopor BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelM  JKOCUCTEMbl. buoMacca W OpOayKLHS.
DKOJIOTUYECKUE TUPAMU/IBI YK CEN, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccun. KimmmakcHoe cooOmiectBo. bropa3znoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[IpupoaHbie SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCEMbl MOpeU U
oKeano8. IKocucmemvl MYyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. Arpo3kocuctema. ArpoieHo3. Paznuuus
MEXy aHTPOIOTEHHBIMU U MPUPOAHBIMHU YKOCHCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
dnopa u ¢ayna. CuHaHTpomm3aius TOpOACKON ¢ayHbl. buonormyeckoe wu
X03MCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
IKOCHUCTEMaxX. Poib KAckaonozo 3gghexma u 8U008-30UDPUKAMOPOS (KAIOUEBbIX
8u008) 8 QyHKkyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISALUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOTE€HHBIX BO3/IEHCTBHA.

Mexanuzmul 8030elicmeus 3GepA3HEHULl PA3HBIX munoe Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YDOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUSL.
MeT010510THMsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX IKOCHUCTEM.

JdeMoHCTpanuu
[Toptpet: A. Ix. Tencnu.
Tabmuiet  u cxembl:  «CTpykTypa  OMOIEHO3a»,  «DKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOMHOIO Jecay, « ODyHKIMOHAIbHbIE
IpYINbl OPraHU3MOB B 3KOcuUcTeMe», «KpyroBopor BemIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHASN)», « DKOJIOTHYECKAsT TUPAMHIA YHCEID,
«IJKojoruyeckas nupamuaa OMOMacch», «IKOJIOTMYEcKas MUpPaMUJa SHEPTUNY,
«Obpa3oBanue Oonotay, «llepBuynas cykueccus», «BoccTaHoBIeHHE Jeca MOCe
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BEMIECTB U MOTOK
SHEPIUH B arpoueHose», «lIpumepsl ypOooskocucTemy.

OG6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repbapuu KyJbTypHBIX U IMKOPACTYIIUX PACTEHUM, aKBApUyM KaK MOJIEIh
3KOCHCTEMBI.

IIpakTnueckas padora «/3yyenue u onrucanue ypOoOIKOCUCTEMBI.

JladbopaTopuass paGora «l3ydeHue paszHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCcHUsi B TUIMMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HSiK,
€JIbHUK, Ha CyXOJI0JIbHBIA WJIU MOWMEHHBIN JIyT, 03€pO, O0JIOTO)».

IDKCKypcusi «IKCKYpCUsl B arposKocuctemy (Ha Mojie WId B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buocepa — oOmermanerapuas o0osiouka 3eMid, TAE CYIMIECTBYET WA
CylllecTBOBaJa XM3Hb. Pa3BuTue npeacrasieHuil o omocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Obaactu 6unocdepsl u e€ cocran. Kupoe
BEIIECTBO Ouochepr! u ero GyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Omocdepbl. OcodeHHOCTH Onochepsl Kak
ri00anbHOU KOcUcTeMBI. JlMHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BELIECTB U OMOreoXMMHUYECKUE LUKIBI (yriieposa, a30Ta). PUTMUYHOCTD SIBJICHUI
B Onocdepe.

3oHansHOCTE Ouochepwl. [lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIE Jieca, CMEUIaHHBIE U IIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
yCTBHIHU, TPOMMYECKHUE JIeCa, BICOKOTOPhs. Kimmar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (PyHKITHUS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
ouochepHbIX QYHKIIHM.

JdeMoHCcTpanuu

[Toptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabmuubr n cxemsl: «l'eocdepsl 3emin», «KpyroBopor azora B mpupoae»,
«Kpyrosopor yrinepoaa B mpupoae», «KpyroBopor kKuciopona B HIpUPOAEY,
«KpyroBopoT Bojabl B mpupoje», «OcHOBHbIE OMOMBI cyiiny, «Knumaruueckue
nosica 3emnmny», «TyHnapay», «Taitray, «Cmemanuslii necy, «llIupokonncTBeHHbIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuit gecy.

O6opyaoBanue: repdbapur pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpy:kamomias cpeaa

DKOJIOTUYECKUE KpPU3UChI M UX NOpuunHbl. Bo3nelicTBue denoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AyImIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpeabl. OxpaHa BOIHBIX pecypcoB. Pazpymenune mnouBbl. Oxpana
MIOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U XKUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBI MPUPOIBI.
Kpacueie xuHuru. Ocobo oxpansembie mpupoansie Ttepputopuu (OOIIT).
borannyeckue cazibl U 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE TPUHIUIBI YCTOMYUBOTO DPA3BUTHUS UYEIOBEUECTBA U MPUPOJIBI.
PaunoHansHOE  MPUPONONONIB30BAHUE M COXpaHEHHUE  OMOJOTMYECKOTO
pazHooOpazust 3emu. OOmME 3aKOHOMEPHOCTU TIOOANBHBIX JKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCaA U €r0 BEPOSITHBIE TOCIEICTBHUSL.

Pa3zBuTne METONOB MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobnou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowjue O00CmMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHOBb



IKopeadbunumayuu dKocucmem U Ccnocooos 060pvoOLl ¢ OUONOBPENHCOCHUSMU.
Pexoncmpykyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuubl u  cxembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHe
ruapocheps», «3arpsizHeHre TouBb», «llapHukoBbIf  3ddekT», «Ocobo
OXpaHsieMbl€ MPUPOTHBIE TEPPUTOPHI», «MOAETH YIIPABIIEMOTO MUPAY.
O6opynoBanwue: ¢GoTorpaduu OXpaHSIEMBIX PACTCHHA M KUBOTHBIX KpacHoit
kHuru Poccutickoit ®enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaraM OCBOCHUS
oOyyaroImuMuca MOporpaMM cpeaHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS IIPOrPAMMbI MO OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIFOIINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCHUICKOMN
rPaXXIAHCKOW UACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINpPENENEeHUI0, Haiuuyue momusayuu K OOy4YEHUI0  OMOJIOTruH,
yenenanpaegiennoe paszeumue BHYTPEHHHUX YOEXIEHUW IUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH M WMCTOPUYECKUX TPATUIUN pa3BUTUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYAIOIINXCSI PYKOBOACTBOBATHCS B CBOECH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMHU, TPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue  NPAasoCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb L€ U CTPOUTD KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MPOTPaMMBbl 11O OMOJIOTUU JTOCTUTAIOTCS
B E€IUMHCTBE Y4eOHOM M BOCHHUTATEIbLHOW JCATEILHOCTH B COOTBETCTBUM C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMU
NOBEAEHUS W CIOCOOCTBYIOT MpOLECcCaM CAaMOIIO3HAHUS, CAaMOBOCIIMTAHHUS U
CaMOpa3BUTHS, PAa3BUTHS BHYTPEHHEH TMO3ULUM JIMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABONOPAIKY, YEJTOBEKY TPy/Ja U CTaplIeMy HOKOJICHUIO,
B3aMMHOTO YBQ)KCHHUS, OCEPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACIEIUI0 U
TpaauIMsIM MHOTOHallMOHaNIbHOTO Hapojaa Poccuiickoit dexneparuu, npupojae u
OKPY’KarolIen cpele.

JInyHOCTHBIE PpE3yNIbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHUE KU3HEHHOTO
OMbITa U OMBITA JEATEIBHOCTH B MPOILIECCE peau3allid OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEJILHOU JI€SITEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpPMHPOBAHHOCTD IPAKIAHCKON MO3UIIMKA 00YYaOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUIICKOr0 OOLIECTBA;

OCO3HAHME CBOWMX KOHCTUTYIIMOHHBIX TMpPaB U OOS3aHHOCTEH, yBaK€HUE
3aKOHA U MPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENBHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€;

yMEHUE YYUTHIBATh B CBOMX JEUCTBHUIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HbIMU YOCKIACHUSAMU, KYyJIbTYPHBIMU LICHHOCTSIMU U
COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIECNOBATEILCKUX 3a7a4, YBAXKHUTEIHBHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IIE€pE]
PoauHoii, ropmoct 3a cBOM Kpad, CBOO PoauHy, CBOM S3BIK W KYJBTYDY,
MIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIEIHUIO U NaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHWs] OWOJOTMM B TO3HAHWHM 3aKOHOB
IPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHWE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusIMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAsh ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIIEHUH;

MMOHUMAaHHE YMOIUOHAIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
HPOSIBIISATh KAYECTBA TBOPUYECKOI JINUHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHpPOBAHHUSA KYJbTYPHI 30POBbS U
IMOIMOHAJILHOIO 0JIArONmOJIy4Ynsi:

NMOHUMAaHUE W peaju3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3a >KU3HU
(3mOopoBOE€  TUTaHWE, COOJIIOJICHWE TUTUEHWYECKUX TPaBWJI U HOPM,
cOQTAaHCUPOBAHHBINM PEXUM 3aHITHH W OT/ABIXa, perysipHas Quzndeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DPU3MYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

NOHMMAHUE 1EHHOCTH MpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acCHOT0 MOBEJICHUS B CUTYAIUSIX, YTPOKAIOUIUX 3/IOPOBBIO U KU3HU JIOJICH;

OCO3HaHHUE TOCIEACTBUN W HENPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOICHUS
AJIKOr0Jisl, HAPKOTHUKOB, KypEHHUS);

6) Tpy10BOIr0 BOCTIUTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOM U COLMAIBbHOU
HaIpaBJIeHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

UHTEpPEC K Pa3IM4HbIM cepamM MpodPecCHOHATbHON JEATeNbHOCTU, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccurn U peaTn30BLIBATH
cOOCTBEHHBIC KU3HECHHBIC TIJIAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHUS:

HKOJOTHYECKU 1€JIECO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HMCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHUS;

MOBBIIIICHUE YPOBHSI HKOJOTUUECKOM KYJIbTYphl: MNPUOOPETEHUE OMbITa
IJJAHUPOBAHUSI TIOCTYNIKOB K OLUEHKM WX BO3MOXHBIX IIOCIEACTBUNA IS
OKPYKaroIIEH CPEIbI;

OCO3HaHHE TJ00ATBHOTO XapaKTepa JKOJIOTMYECKUX MPoOJieM M MyTew HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HU3YUYEHUU OUOJIOTHUU
3HAHUSI W YMEHHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PaAI[MOHAIBHBIM
NPUPOJIOINOIb30BaHUEM  (COONIO/IGHHE  TpaBWJI  TOBEIAEHUS B MPHUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUATHUE JICUCTBUM, NPUHOCAIIMX Bpeld  OKPYKaAIOLIEH
NPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX ISUCTBUN U MPETOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHUS, SIKOJIOTUUECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIpaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKAaTHUBHOM W COLUAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN JEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHW U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SA3BIKOBOM M YWTATEIbCKOW KYyJbTYpPbl KaK CpEACTBa
B3aMMOJICHCTBUS MEKY JIFOAbMH U ITO3HAHUS MUPA;

NOHUMaHuEe crneuu@uku OHOJOTMM Kak HayKd, OCO3HaHUs €€ poju B
dbopMHUpOBAHUU PALMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeCTaBICHUsT 00 OKPY’XKAaloIleM MHUpPE Kak O €IUHCTBE MPHUPOJIbI, YeJIOBEKa U
oO1ecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuieHud MpodiemM
COXpaHEHUS ITPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJIsI COBPEMEHHOM IMBUIIM3AIINU:
o0OecrieyeHrss HOBOTO YPOBHS Pa3BUTHsI MEAMLMHBI, CO3/IaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh pecypcHble  MpoOJIeMbl  pPa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTel BhIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPcOB U (OPMHPOBAHHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJOTMYECKUX 3HAHUN B IEIAX
MOBBIIICHUS OOIIEH  KyJIbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKIMOHAIBHOM I'PaMOTHOCTH OOydYaromuxcs, (popmupyemoi
IpU U3yYEHUU OUOJIOTHH;

NOHUMAHHUE CYLIHOCTU METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSACHEHHMSI SBJIICHUW OKPYKAIOLIEro MUpa W MPOUCXOAIIMX B HEM HM3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIE 3aKIIIOUEHHUSI HAa OCHOBE HAy4dHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAHHME ILIEHHOCTHM HAyYHOW JAESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIISATH
IPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;

TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHnI0, K AaKTHUBHOMY TOJYYEHHUIO HOBBIX 3HAHUU 1O OuoNornu B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH.



METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble IS (OPMUPOBAHHS MHUPOBO33PECHHS OOyYArOITUXCS
MEXKIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAayYHbIE TOHITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHENU(PHUKY METOJOB TO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4yHbIN (DaKT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJeIOBaHMEe,  HAONIOJIEHWE, HW3MEpEeHUe, OKCIEPUMEHT U  JIpyTrue);
yHUBEpCAIbHBIC Yy4YeOHBIC JeWCTBHS (TIO03HABATENbHBIE, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (YyHKIMOHAIBHOU
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIIMM OOYyYarolUuxcs; CIOCOOHOCTh
oOyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLMILINHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W YHUBEpCaJbHble ydeOHbIe JEUCTBUA B
II03HABATEIbHOU U COLMAIIBHOUN IIPAKTHKE.

B pesynpraTre wu3ydeHus OMOJIOTMM Ha YypPOBHE CPEIHEr0 OOIIEro
oOpazoBanusi 'y oOyuatomerocss OyayT chOpMUPOBaHBI IMO3HABATEIHHBIE
yHHUBEpCaJbHbIC yueOHbIC AEHCTBHSI, KOMMYHHKATHBHBIC YHHUBEPCAIbHbIC yUeOHbIC
JCUCTBHS, pETYJSITHBHBIC YHHUBEpPCAIbHBIE YyueOHBIE JEWHCTBHS, COBMECTHas
NS TENIbHOCTD.

MetanpenmeTHble pe3yibTaTbl OCBOCHHS IMPOTpamMMbl CPEIHEro OOIIEro
00pa30BaHMs TOJKHBI OTPAXKaTh:

OsBnagenue YHHMBepCaIbHbIMH Y4eOHBIMHU MO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a3oBble JIorHYecKue JAeiicTBUS:

CaMOCTOATENbHO  (QOPMYJIMPOBATh W AKTyaJIU3UpoBaTh  Mpodemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanm3a, CHHTE3a, CpaBHEHHUsI, KiacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTMYECKHUX MOHATHH (BBIACTATh UX XapaKTepHBbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C IPYTUMH MOHSATUSAMH );

OTpEeNEeNATh LENu JeATeTbHOCTH, 3aJaBas TapamMeTpbl U KPUTEPUH UX
JOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThI AESTEIbHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OObsICHEHUS (DAKTOB U SIBICHUIM
KUBOU TIPUPOJBL;

CTPOUTH JIOTMUECKHE paACCYKIACHHUsI (MHIyKTUBHBIC, JE€AYKTUBHbBIC, IIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B PacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BHIBOABI M 3aKITIOUCHHSI;

MPUMEHSTh CXEMHO-MO/ICJIbHbBIE cpencrtea I pe/ICTaBICHUS
CYILIECTBEHHBIX CBSA3€H M OTHOUICHUM B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  Pa3HOrO  pojAa,  BBISABICHHBIX B Pa3JIMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C y4ETOM aHAlM3a WMEIOIIUXCS
MaTepUalibHBIX U HEMaTEePUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSX  PEajJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEUICHUH )KMU3HEHHBIX MPOOJIeM.

2) 0a30BbBI€ HCCIEA0BATEIbLCKHE JelCTBUSA:

BJIQJICTh HABBIKAMU YYEOHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi mpoodiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJ/IOB PELLICHHS TPAKTUUECKUX 3a]1a4d, TPUMEHEHHIO
Pa3JIMYHBIX METOAO0B MO3HAHHUS;

UCIIOJB30BaTh PA3IUYHBIE BUJIBI JIEATCIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HAHUS, €ro MHTEPHpeTaIuu, MNPeoOpPa30BAHUI0 M MPUMEHEHUIO B YUYEOHBIX
CUTYaIUsIX, B TOM YHCIIE TIPU CO3IaHUH YUEOHBIX U COIUATILHBIX TPOEKTOB;

dbopMHUpOBATH HAYYHBINA TUI MBINUJICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (popMynupoBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUAX;

BBISIBJISITh  [IPUYUHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJlW3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHS, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOUX YTBEpXICHHM, 3a71aBaTh NapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHaJIM3UpPOBaTh IIOJYYEHHBIE B XOJI€ pELICHUS 3aJa4yd PE3yJbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTh II€JICHANPABICHHBIM TOUCK TMEpPeHOca CPEJICTB M CIOCOOOB
NENCTBUA B MPOPECCUOHANBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIaCTH
KU3ZHEICSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIE WJICH, MpEjiaraTh OPUTHMHAIBHBIE MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE AIbTEPHATUBHbBIC PEIICHUS.

3) pa6ora c nunpopmanueii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHHUKAX WHMOpMAIH (TEKCTEe YyU4eOHOTO
mocoOHUs, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBApSX U
CIIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHAIU3UPOBATH



uH(}OpMAIUIO PA3TMUHBIX BUJIOB U (JOPM MIPEACTABICHUS, KPUTUUYECKU OLICHUBATh
€€ JJ0CTOBEPHOCTh U HETIPOTHBOPEUNBOCTH;

(dbopMynHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3JTMYHBIE METOJBI MPU TMOUCKE U
oTObope Ouosiornyeckor mHpopManru, HEOOXOAUMOM JIJisi BBIOTHEHUS YYEOHBIX
3ajad;

npuoOpeTaTh OIBIT HCHOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3TUIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (GOpMy  MpEACTABICHUS
ouonornueckor nHpopmaruu (cxemsl, Tpaduku, AUarpaMMbl, TaOIUIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAyYHbIA SA3BIK B KadyecTBE CpeAcTBa Npu pabdoTe C
Oouonornueckod HMHGOPMALME: TMPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTEeMaTUYECKUe 3HAKW W CHUMBOJBI, (HOpMyIbl, abO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJCTh  HABBIKAMHM  paclo3HaBaHWUA M 3allUThl  WHOOpMAIINH,
nH)OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyajieHre YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUSAMM:

1) oOmenmne:

OCYIIECTBIISATh KOMMYHUKAIIMHM BO BceX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JHMAJIOTE WM JTUCKYCCUU TIO CYIIECTBY OOCY»XAaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHHUS OTHOCHUTEIHHO BBHITIOJHCHUS TMpeIaracMoi
3a/1ayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
Jajiora Wi JUCKYCCHH );

pacmo3HaBaTh HEBEpOAIBbHBIC CpPEACTBA OOINCHMS, TOHWMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHUS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHUS W B3aMMOJICHCTBHS, TTOHUMATh
HaMEPEHUS IPYTUX JIOJICH, MPOSBIATh YBOKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU PopMme (HopMyIupoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW M WHIWBHIYaTbHOM
paboTHI TIPH PEIICHUU OMOJIOTMYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUS MPH PEIICHUN yIeOHOM 3a1a4H;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX JIEUCTBHM C ydéTOM OOIMUX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJOT0 YIeHA KOJUICKTHBRA,;



IPUHUMATh LEIM COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ Y4€TOM MHEHHMM YYacTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OIICHMBATh KAa4€CTBO CBOET0 BKJAJa M KaXJOr0 y4YaCTHUKA KOMaHJbl B
001Ut pe3yybTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

peajaratb HOBBIE NPOEKTHI, OLECHUBATh WAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3JIMUHBIX
CUTYAIHSX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

OBjaieHNe YHUBEPCAJbHBIMH PeryJATHBHBIMU JAeHCTBUSIMHU:

1) camoopranuzanmus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBIICHUS MPOOJIeM MU UX
pEIIeHUS B )KU3HEHHBIX U YUYCOHBIX CUTYAIIUSIX;

BBHIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM I1IEJIEBBIE U CMBICIOBbBIC
YCTAaHOBKM B CBOMX JICMCTBHUSIX M MOCTYNKAaX IO OTHOIICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBJISATH IMO3HABATEIBHYIO AEATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTAaBJSATh IUJIAaH pEIHIeHHS TMpo0JeMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUIH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a PEUICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO U TIPOSBICHUIO IMUPOKOW HPYIUIUU B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B NIESTEIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BIIQJICTh  HABBIKAMU  TMO3HABATENbHOM  pediiekcMu Kak  OCO3HAHUSA
COBEPIIAEMBIX JCUCTBUM W MBICIMTEIbHBIX MPOILECCOB, HX PE3YJIbTATOB U
OCHOBaHM, UCIOJIb30BaTh MPUEMBI pedICKCUU NIl OLEHKH CUTYyalliu, BbhIOOpa
BEPHOT'O PEILICHMUS;

YMETh OLICHUBaTh PUCKHM M CBOEBPEMEHHO NPUHHUMATh PEUICHHS IO HUX
CHM)KEHUIO;



OpUHUMATh MOTHUBBI W apryMEHThl APYrUX IMPU aHallu3e pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHATHE ce0s U APYTUX:

NpPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajdu3e pe3yJIbTaToB
NEeATENbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH;

pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MUP C TO3UITUU JPYTOT0 YeI0BEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yJbTaThl OCBOCHHSI COAEPKAHUS y4eOHOro mpeameTa
«buonorus» Ha yriayONEHHOM ypOBHE OpPUEHTHUPOBaHBI Ha oOecreueHue
npodumibHOro  oOydenust  oOydvarommxcst  Owosmoruu. OHHM — BKIJIIOYAIOT:
crienrduyeckue sl OMOJIOrMU HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH O
OCBOCHHUIO, UHTEPIPETAIIUU U MPEOOPa30BaAHUIO 3HAHUM, BUJIBI JICSITEIHHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHWW M MX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusix. [IpeameTHble pe3ynbTarhl MPEACTABICHBI 110
rojiamMm U3y4eHusl.

[IpeameTHbie pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» B 10
Kaacce NOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ W PO OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B
MO3HAHWUU  3aKOHOB TPHUPOJBI U  PEIICHUH TMpoOJIeM  palMOHAILHOIO
PUPOIONIOIB30BAHUS, O BKJIAJIE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHoJIOrNH;

BJIQJCHUE CHCTEMOM OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIiue OUOJIOTMYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKA,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIIPOU3BEIICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnerouynas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacnencTBeHHocTH T. Moprana), yuenus (H. M. BaBumoBa — o menrtpax
MHOTOOOpa3vsi Y TPOUCXOXKIACHUS  KYJIbTYPHBIX  PACTCHHWH),  3aKOHBI
(enHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHUS, PACIICIUICHHS, YUCTOTHl TaMeT,
HE3aBUCUMOro HacienoBaHus [. Mennaens, TOMOJIOTMYECKUX PSALOB B
HacJIeICTBEHHON NU3MEHUYNBOCTH H. . Baswunona), MIPUHIATIBI
(KOMITJIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMH METOJJaMH HAy4YHOr'O IO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpEHHe,
HaOJII0/ICHUE, SKCIIEPUMEHT);



yYMEHUE BBIICNATH CYIIECTBEHHBIE MMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTIOKJIETOUYHBIX OpraHu3MOB, B TOM 4YHCIIE
OaxTepuil, TpuOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUS OPTraHOB U CUCTEM
OpraHOB PACTEHUH, >KMBOTHBIX, YEIIOBEKa, TIPOIECCOB IKHU3IHEACATECIHLHOCTH,
NPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKHUX
IPOIIECCOB: 0OMEHa BeIIecTB (MeTaboIM3M), MPEeBpaIEHUsT YHEPTUU, OPOKECHUS,
aBTOTPO(HOIO U TreTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMEeTOTeHe3a, YMOPHUOTreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIbHOTO  pa3BUTHs ~ OpraHu3dMa  (OHTOTEHEe3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBA3M MEXAYy OpPraHOWJAMHU KIETKH M HUX
GYHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEW W WX QYHKUUAMH, MEXKIY
OpraHaMM M CHCTEMaMH OpPraHOB y pacTEHHil, >KUBOTHBIX W 4YeJOBEKa M HX
(YHKIUSAMH, MEXAYy CHCTEMaMH OPraHOB U HMX (QYHKIHUSIMH, MEXIy STanamu
oOMeHa BEIIECTB, dTallaMU KJIETOUYHOTO MK M )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
sTanaMu SMOPUOHATIBHOIO Pa3BUTHUS, T€HOTUNIOM M (PEeHOTUNIOM, (EHOTUIIOM U
dbakTOpamMu cpeapl OOUTaHUS,

YMEHHE BBISBIISATH OTJIMYUTENbHBIE TPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHMid, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JUIsl JOKAa3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUUYECKUX TPYIII;

YMEHHE perniaTh OMOJIOTHYECKUE 33]a41, BBISBISATh TPUUUHHO-CIICICTBEHHBIC
CBS3U MEXAY UCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOLECCAMU U SBIICHUSMH, J1€TaTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHHH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH JTA0OpAaTOPHBIE M MPAKTHUYECKHE pPAaOOTHI, COOMIONATH
npaBuiia npu padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbLHBIMU
cpeacTBamu, (GOpMyJIHpysl 1Lellb HCCIEIOBaHUS, aHAJIM3UPOBATh IOJYyYEHHBIE
pE3yJIbTaThI U JAeNaTh BBIBOJIBL;

YMEHHUE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
9KOJIOTUU U MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISITH  MOJIYYEHHbIE  pe3yJibTaThl HAa  YYEHMUYECKHUX

KOH(epeHUHsX;
YMEHUE OLIEHUBATh 3TUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUI B
o0jacth  OMONOTMM W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIUIOAOTBOPEHUE, HANPABICHHOE W3MEHEHHE I'€HOMa M CO3/JIaHHE TPAHCIE€HHBIX
OpraHU3MOB);



YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpogeccuoHaTbHON
JeSATELHOCTH B 00JacTH OMOJIOTHU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUINEBONW MPOMBIIUICHHOCTH, YIUIyOJISTh ITO3HABATECIIbHBIN
MHTEpEC, HAIIPaBJIEHHBI HA OCO3ZHAHHBIA BBHIOOP COOTBETCTBYIOLIEH Npodeccuu u
IPOJIOJDKEHUE  OMOJOTMYECKOro oOpa3oBaHMsI B OpraHu3alMsaX CPeJaHero
IpoeCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4eOHOTO Tipeamera «buomorus» B 11
Kjlacce JTOJKHBI OTPaXXaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W PO OHOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJbl M PEIICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHIEHMH BOIPOCOB PAIMOHAIBHOTO
PUPOIONIOIB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOI'O OTHOIIEHHUS K MPUPO/IE,
00IIIeCTBY, YEIOBEKY, O BKJIaJIé POCCHICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHUE BIAJIETh CHUCTEMOM OHOJOTMYECKHX 3HAHUN, KOTOpas BKJIOYAET
onpenieleH!sT M TMOHUMAaHHWE CYIIHOCTH OCHOBOIIOJAralmiuX OHOJIOTHYECKUX
TEPMUHOB W TIOHATHH (BHJ, dKOCuUCTeMa, Omocdepa), OMOIOTHUECKHE TEOpUU
(aBomrouoHHasa teopust Y. J[apBuHA, CUHTETUYECKAs TEOPHS IBOJIIOLIMM), YUCHUS
(A. H. CesepuioBa — 0 myTsix U HampasieHusix sBoitouuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHyeckoro paBHoBecus Jx. Xapau m B. BaiiaOGepra,
3apoasimieBoro cxoactsa K. M. bopa), mpaBuma (munumyma 1O. JluGuxa,
AKOJIOTMYECKOM TMUpaMUIIbl SHEPTrUM), rumnore3bl (runmoreza «vupa PHK» V.
I'unGepra);

YyMEHHE  BJIAJAETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  IO3HAHMS,
WCIIOJIb3yeMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HaOMIoJeHre, SKCIEPUMEHT), Coco0aMHu BBISBICHUS U
OILICHKU aHTPOIOT'€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE MPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOMIM3UPYIOUIET0, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 orbopa, aIJIONaTPUYECKOro u CUMIIATPUYECKOTO
BUI000pa30BaHuUsl, BIUSHUS JABIKYIIUX CHJI SBOJIONMU HA TreHOMOH T TOMYJISIIUH,
PUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie 0OUTaHMs, YepeoBaHus HANPaBICHUMN
ABOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B 3KOCHCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aUMOCBSA3M MEXAY MPOIECCaMU 3BOJIOLUH,
JBIKYIIMMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU Pa3IMYHbIX 3KOCHUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPraHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
IPUCHOCOOJICHHOCTh BHJIOB K cpefe OoOuTaHus, a0MOTHYECKUX M OUOTHYECKUX



KOMITOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBSI3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHHUM B 3KOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEJIbl OOMTAHUS, CIUHCTBA
YeJI0OBEYEeCKUX pac, HEOOXOIUMOCTH COXpaHEHUS MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK yCIIOBHSI COCYIIIECTBOBAHMS MPUPOABI 1 UEJIOBEUECTBA;

YMEHHE peniaTh OMOJIOTUYECKUE 33]]a41, BBISBISTH TPUUYNHHO-CIICICTBEHHEIC
CBSI3U MEXAY UCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOIECCAMU U SIBIICHUSMH, J1€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IMOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIMOIHATH JTA0OpAaTOPHBIE M MPAKTHUYECKHE PAaOOTHI, COOMIONATH
IpaBuJia MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCIEPUMEHTAIBLHBIMU
cpeactBamu, (GOpMyJIHpysl 1ellb HCCIEeIOBaHUS, aHAJIM3UPOBATh IOJYUYEHHBIE
pE3yNIbTaThI U JAeNaTh BBIBOIBL;

YMEHHUE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATENILCKOM paboTe Mo OMOoJIOrHw,
9KOJIOTUW U MEIUIIMHE, MPOBOAMMON Ha 0a3e NIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYCHHBIE  PE3yJNbTaThl HAa  YYCHHYECKHX
KOH(epeHusX;

YMEHHE OIIEHWBATh TUIIOTE3bI U TEOPHH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKa
U 4YEJOBEUECKUX pac, O MPUUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeaoTBpallleHus
r100aJbHBIX M3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpoQeccuoHaTbHON
JeSATENBLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTOIB30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTMH, IICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3sIMCTBa, MUILEBON
IPOMBIIUICHHOCTH, YIJIyOJIATh TO3HABATEIbHBIA MHTEPEC, HANpaBICHHBIN Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpopeccuu U MOPOAOKEHHUE
OMOJIOTUYECKOT0 00pa30BaHUsI B OPraHM3AIUsAX CPEAHETo MPOPECCHOHAIBHOIO U
BBICIIIETO OOpPa30BaHUSL.






TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KonnyecTBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeEM (undposBbie)
Ne ni/m Kontpoasnsie | IlpakTnueckue
MporpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypesI
1 buonorus xak Hayka
2 JKuBble cUCTEMBI U UX U3YUYEHUE 2
3 buonorus knerku 0.5
4 XuMHu4ecKkas OpraHu3anus KJICTKU 10 1
5 Crpoenue u pyHKIUH KIETKU 8 2
6 OOMeH BelecTB U MpeBpalleHNe SHEPIUU B 9 |
KJIETKE
7 Hacnencrennas nndopmanus u 9 0.5
peanu3anys €€ B KJIETKE
JKU3HEHHEBIN UK KIIETKHA 6 1
CrpoeHue 1 pyHKIMHU OpraHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTU OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHonorus U cuHTeTUYECKast OMOIOTHS 4
17 PesepBHOE Bpems 1




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢pposbIe
Ne n/mm P Kountpoabnubie | IIpakruueckue (uicpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIC
padoThbI padoTsI
pecypcesl
| 3apoKI€HUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
Mpe/ICTaBICHUI B OMOIOTHU
MukposBosronus 1 €€ pe3ybTaTsl 14 2
MakposBontonus U €€ pe3ybTaTsl 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha s L5
3emie
5 [IpoucxoxaeHne yeaoBeKa — aHTPOIIOTEHES 10 1
DKoJ0rus — HayKa O B3aUMOOTHOILEHUX
6 OpPraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opraau3Mmel U cpesia 0OUTaHMs 1.5
8 DKoJ0rus BUAOB U NOIYJISILUM 0.5
C) 0 .0
9 KOJIOTHSI COOOIIECTB. DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rnodanbHas sxocuctema 6
11 UYenoBek U OKpysKarolas cpena 6
12 PesepBHOE BpeMst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE INIAHUPOBAHUME

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Kounrtpoabnsie | Ilpakruuyeckue 06pa3oBaTEbHbIE
padoThI padoTbI pecypest
| buonorus xak KOMIUIEKCHas! HAyKa U KaKk |
4acTb COBPEMEHHOI'0 001IeCcTBa
JKuBbIE CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBast OpraHu3alnys KUBBIX CUCTEM 1
4 Hcropust OTKpPBITHS U N3Y4YEHHS KIIETKH. |
Kinerounas teopus
Metoasl MOJIEKYJIIPHOM U KJIETOYHON
6uonoruu. [IpakTuueckas padora «M3ydenue
5 METO/IOB KJIETOYHOM OHoI0ruu | 0.5
(xpomatorpadus, anexrpodopes, '
nuddepeHnranbHoe NeHTPUYTHPOBAHHUE,
[TLLP)»
6 XHUMUYECKUHN COCTAB KIETKU 1
. MuHepanpHble BENIECTBA KIETKH, UX |
Ouosoruyeckas poJib
Oprannyeckue BeniecTBa KIeTKH — OeJKH.
8 JlaGopatopHas pabota «OOHapyx eHue 1 0.5
0€JIKOB C MOMOILBIO0 KAUECTBEHHBIX PEAKIINI
9 CoiicTBa, knaccuduxanus 1 GyHKIun |

0eIKOB




OpraHI/I‘ICCKI/IC B€IICCTBA KICTKH —

10
YIJIEBOABI

11 Opranuyueckue BeIecTBa KICTKH — JIMITHIbI
Hyxneunossie kucnotsl. JJHK n PHK.

2 JlaboparopHas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJIEICHHBIX U3 '
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuun ATO. pyrue
Hykseosuarpudocdatsr (HTD)

14 Cexsenuponanue JIHK. MeToibpl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeToab! CTpyKTypHOH OHOIOTUI

16 Tunsl kinetok. [TpokapuoTuyeckas KieTka
CtpoeHne 3yKapuoTHYECKON KIIETKHU.

17 [IpakTudeckas pabora «M3y4eHne CBOHCTB 0.5
KJICTOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.

19 [IpakTuyeckas pabota «M3ydeHne NBUKESHUS 0.5
LUTOIJIa3MbI B PACTUTEJBHBIX KIETKAX»

[ToryaBTOHOMHBIE OPTaHOUIbI KIETKU:

20 MUTOXOHJIpUH, MacTubl. JlaboparopHas 0.5
pabora «MccnenoBanue miazMonusa u '
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHOM/IbI KJIETKH

22 Crpoenue u GyHKINHU sIpa

3 CpaBHuTeNbHAs XapaKTEPUCTHKA KIETOK 0.5

aykapuoT. Jlaboparopnas pabota «3ydeHue




CTPOCHUS KJIECTOK pa3JIMYHBIX OPTraHU3MOB»

AcCUMUISIIIUS U JUCCUMMIIALIASA — JBE
CTOpOHBI MeTabosn3Ma. Tursl oOMeHa

24 BeniectB. JlJabopaTopHas pabora «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTU (epMEHTOB (Ha
IIpUMepe aMIIIa3bl WM KaTanasbl)»
DepMEHTAaTUBHBIN XapaKTep peaklyii
KJIETOUHOTO MeTabonu3ma. JlabopaTopHas

25 pabota «3yueHue pepMEeHTaTUBHOTO 0.5
pacleruIeHus IepoKCuaa BOIOpoia B
PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX)

26 Bbenku-akTUBaTOPHI M OENKH-UHTUOUTOPHI

27 ABTOTpOGHBIN THIT OOMEHA BEIIECTB

28 dortocuHTe3
XemocuHnres. JlaboparopHas padota

29 «CpaBHeHHe TPo1ieccoB POTOCUHTE3A U 0.5
XEMOCHHTE3a»
AnaspoOHbIe OpraHu3Msbl. Buibl 6poxxeHus.

30 JlaGopaTtopHas pabota «CpaBHEHHUE
MPOIIECCOB OPOKEHUS U IBIXAHUS

31 A»poOHBIE OpraHnu3Mbl. JTambl
SHEpPreTH4ecKoro oomMeHa
OHeprusi MEMOPaHHOT'O IPaJUEHTa IIPOTOHOB.

32 Cunre3 AT®: pabora npotoHHoit AT®-
CHHTa3bI

33 Peakiiuu MaTpuyHOro CMHTE3a

34 Tpanckpunuus — Matpuunblii cuaTe3 PHK

35 Tpancsiius u e€ sTanbl




KoaupoBanue amunokucnot. Pons pubocom

36
B OMocuHTE3€e Oenka

37 Opranu3zanys reHoMa y npokapuoT u
3yKapuoT

18 MonekysipHble MEXaHU3MBbI KCIIPECCUU
T€HOB y 3YKapuOT
Bupycsl — BHEKIETOUHBIE ()OPMBI KU3HU U

39 obnuraTHble napazutsl. [IpakTuueckas 0.5
pabora «Co3nanue MOJIeIH BUPYyCay

40 Bupycuble 3a005eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUI

41 HanotexHomoruu B OMOJIOTUN U METUIITHE

42 JKU3HEHHBIN TUKIT KIIETKA

43 Martpuussiii cuntes JJHK
Xpomocowmel. JTabopaTopHast paboTa

44 «3yyenne XxpoMocoM Ha TOTOBBIX 0.5
MHKpOTpenaparax»

45 JleneHne KIETKH — MHTO3
Tunel knetok. Kapuokuses U IUTOKUHES.

46 JlaGopatophas pabota «HaOmronenne Mutosa 0.5
B KJIETKaX KOHYMKa KOpEIIKa JyKa (Ha '
TOTOBBIX MUKpPOIIpernapaTax)»

47 Perynsuus Ku3HEHHOTO IIMKJIA KJIETOK

48 OpranusM Kak eJuHOE LIeJI0e

49 Txanu pacrenuii. JlJabopaTopHas pabora 0.5
«/3yueHne TKaHe! pacTEHHI» ’

50 TkaHM )KUBOTHBIX U YEJIOBEKA. 0.5

JlaboparopHas pabota «3y4ueHne Tkanei




KHNBOTHBIX»

Opransel. Cucremsl opranos. JlaboparopHas

51 pabota «/3yyeHne opraHoB IBETKOBOT'O 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBu>keHHne OpraHu3MOB 1

54 IInranue opranu3MoB 1

55 ITuTanue MO3BOHOYHBIX )KUBOTHBIX. |
[MuimeBapurenbHas cucTeMa yesloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U |
4eJIoBEKa

58 TpaHcnopT BElIECTB y OpraHU3MOB 1

59 KpoBeHocHas cuctema N03BOHOYHBIX 1
KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opranusMoB 1

61 3ammura y OpraHu3MOB 1

62 NMMyHHas cuctema 4enoBeka 1

63 Pazpa>KUMOCTh U peryisuus y OpraHu3MoB 1

64 I'ymopainbHas perynsuus 1 SHIOKpUHHAs |
CUCTEMa JKUBOTHBIX U YeJIOBEKa

65 @DopMbI Pa3MHOKEHUS OPraHU3MOB 1

66 [TonoBoe pa3zmMHO)eHUE 1

67 Meiio3 1
I'ametorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJeTOK. JIJabopaTopHas pabota 1 0.5

«I/I3y‘{eHI/IC CTPOCHHA IMOJIOBBIX KJICTOK Ha




T'OTOBBIX MUKpOIIpE€IIapaTaxy

69

WNHnuBunyanpHOE pa3BUTHE OPTaHU3MOB —
OHTOT'CHE3

70

38.1(.]13)11(8. OpraHoB U TKaHEeH u3
3apOAbINICBLIX JINCTKOB

71

Poct u pa3Butue xuBoTHBIX. JlabopaTopHas
pabota «BrisBIeHNE TPU3HAKOB CXOJICTBA
3apOoJbILIEH MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOXeHME U pa3BUTHE PACTCHUN.
JlabopaTtopHas pabota «CTpoeHHE OpraHoB
Pa3MHOKEHHS BBICILINX PACTCHUID

0.5

73

I/ICTOpI/IH CTAHOBJICHUSA U PAa3BUTUA TCHCTUKU
KaK HayKH1

74

OCHOBHBIC TIOHSITHSI U CHUMBOJIBI T€HETHUKH.
JlaboparopHas pabota «JIpo3odmiia kak
00BEKT TCHETUYCCKUX HUCCIICIOBAHUIND)

0.5

75

3aKOHOMEPHOCTH HACIICI0OBAHUS IPH3HAKOB.
MoHornOpuHOE CKpeIBaHue.
[IpakTuueckas pabora "U3yuenue
Pe3yIbTaTOB MOHOTHOPHUITHOTO CKPEIIMBAHUS
y Ipo30¢uisr"

0.5

76

HI/ITOHOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHHUA

77

Ananusupytolee ckpemnbanre. HemoiaHoe
AOMUHHPOBAHUC

78

Jurubpunnoe ckpemubanue. [Ipaktuueckas
pabora «M3yueHue pe3ysibTaToB
JTUTHOPUTHOTO CKPEUTUBAHUS Y APO30(DHIIBD)

0.5




HI/ITOHOFI/I‘ICCKI/IC OCHOBBI I[I/II‘I/I6pI/I,Z[HOl"O

79 1
CKpEIIHBAHHS
80 CuernieHHOE HaclleJOBaHUE ITPU3HAKOB 1
81 XpOoMOCOMHasI TEOpHsl HACIECTBEHHOCTH 1
82 I'eneTuka nona 1
83 ['enotun kak 1emoCTHas CUCTEMA 1
24 I'eneTnyeckuii KOHTPOIIb PA3BUTHS |
pacTeHHi, ’KUBOTHBIX U YeIOBEKa
25 MN3MeH4YMBOCTH MTpU3HAKOB. Buibl |
W3MEHUUBOCTH
86 MoaudukaoHHas H3MEHYUBOCTb 1
BapuanuonHslii psia 1 BapualimoHHas
kpuBas. JlaboparopHas pabota
g7 «MccnenoBanne 3aKOHOMEPHOCTEH | 0.5
MOAU(DUKAITMOHHON H3MEHUYUBOCTH. ’
[TocTpoeHre BapuallmoOHHOTO pssia U
BapHallMOHHON KPHUBOII»
28 I'enoTunmueckast K3AMEHYUBOCTb. |
KoMOuHaTHBHASI HI3MEHYUBOCTH
MyTanroHHast ”3MEHYUBOCTh. [IpakTudeckas
89 pabora «MyTtanuu y npo3oduisl (Ha 1 0.5
TOTOBBIX MUKpPOIIpernapaTax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca. 1
DONUTeHETHKA W STTUTEHOMUKA
91 I'eneruka uenoseka. [IpakTudeckas padora | 0.5
«CocraBiieHre U aHAJIU3 POIOCIOBHOI ’
92 MeToapl MEIUITMHCKOM T€HETUKH 1
93 3HaYeHUE MEIUIIMHCKON T€HETUKHU B 1




MPEIOTBPAIICHUH M JICYCHUN TeHETHICCKUX
3a00JI€eBaHNIl YEJTOBEKA

OCHOBHBIE MOHATUS CEJEKIUHU.
JlaGopatopHas pabota «3yueHue copToB

94 . 1 0.5
KyJBTYPHBIX PACTCHHI U IOPOJI JOMAITHUX
KUBOTHBIX»
MeToapl ceneKIMOHHON paOOTHI.

95 JlaboparopHas paboTa «3y4ueHne METOI0B 1 0.5
CEJIEKLIUU pacCTeHUI»
JlocTrKeHHs CeNEeKIMU PACTEHUN 1

96 #UBOTHBIX. [IpakTHueckas padbora 1
«IIpuBuBKa pacTeHHID)

97 CoxpaHeHue, U3y4eHUe U UCTIOIb30BaHUE |
TeHEeTHYECKUX PECypCOB
brotexHonorns Kak HayKa U OTpacib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«M3yueHne 00beKTOB OMOTEXHOIOTUN

99 OcHOBHbIE HAaNpPaBICHUS CHHTETUYECKOM 1
Ouoaorun

100 XpOoMOCOMHas U TeHHasl HHKEHEPUs 1

101 MeaunuHcke OMOTEXHOIOTUN 1

102 PesepBHbIii ypok. HOBT?peHI/Ie, 00o6mieHue, |
cUCTeMaTHU3alusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KIIACC

KosanuyecTBo 4acos DJIeKTPOHHbIE
Ne nu¢pposbIe
w/n Tema ypoka Beero Kontpoabubie | IlpakTtuuyeckue oGpazoBaTeIbHBIe
padoThI padoTbI pecypes!
1 OBomoronHas teopus Y. lapsuna 1
) JBHoKyIlIME CUIIBI 3BOJIFOIIMU BUIOB 1O Y. |
HapBuny
3 Bboprba 3a cymecTtBoBaHuE, €CTECTBEHHBIN |
Y UCKYCCTBEHHBII 0TOOP
4 PopMHUPOBAHUE CUHTETUYECKON TEOPUU |
SBOJIIOLIUU
5 OTansl HBOJIFOLIMOHHOr0 IIpoLecca: |
MHUKPOIBOJTIOIUS U MaKPOIBOTIOIIUS
6 [Monynsauus — 3yemMeHTapHas €IMHULIA 1
3BOJIIOLIUU
3aKOH reHeTH4YeCKOoro paBHoBecus JIx.
7 Xapnau, B. Baitn6epra. JlabopaTopnast | 0.5
pabota «BrIsiBIeHUE H3MEHUIUBOCTH Y ’
0co0elt 0HOTO BHUIA»
8 DneMeHTapHbIe (GaKTOPHI IBOJIIOITUN 1
9 Oddext ocHoBaTens. DPPexT !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a011 0Oy JIALU: |
reorpaduyeckas, OnoIoruIecKas
11 EcTtecTBeHHBIN 0TOOpP — HanpaBISIOLIUI 1




12

(hakTOp IBOJIIOIUU

[TomoBoii oT60p

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIMH. JIlabopaTopHas
paborta «M3yuenue apomopd030B 1
WJIM0AJIaNTAllui Y PACTEHUN U )KUBOTHBIX»

0.5

14

[Tpumepsl pUCTIOCOOIEHUH Y OPTaHU3MOB:
MopdoJIoruuecKue, (GU3HoIOrnIecKue,
OMOXUMHUYECKHUE, TOBEICHIYECKHUE.
Jlabopartopnast pabota «IIpucnocobnenus
OpraHU3MOB U UX OTHOCHUTCJIbHAA
1eIeCO000Pa3HOCTH)»

0.5

15

Bun, ero xpurepuu u cTpyKTypa.
Jlabopartopnas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPHTEPHIO»

0.5

16

Crpykrypa BHIa

17

18

Bunoo6pasoBanue kak pe3ynbrar
MHUKPOIBOJTFOITUN

CBs3b MHKPO3BOJIIOIHUU U STTHICMHUOJIOTUN

19

MaKPOBBOHIOI_II/ISI. IIaneonToONIOrNYECKHE
METOAbI U3YUCHUS 3BOJIFOIUN

20

buoreorpaduueckre METOIbI H3yYCHHS
JBOJIIOLIUN

21

OMOPHOIOTUYECKUE U CPABHUTEIIBHO-
MOp(OJIOTrHUECKUEe METO bl N3yUEHUS
HBOJIIOLIAN

22

MonekynapHO-T€eHETUUECKHUE,




OMOXUMHYECKHE U MATEMATHUECKHUE
MCTOABI U3YUYCHUS 3BOJTIOIUN

23 O0111e 3aKOHOMEPHOCTH YBOJIOILIUH
24 AnanTtuBHas paguanus. HepaBHomepHOCTD
TEMIIOB 3BOJIOLUU
)5 Hay4Hble TUTIOTE3BI IIPOUCX 0K ICHUS
JKU3HU Ha 3emJie
26 JloHay4HbIe PECTABICHUS O 3aPOKICHUN
KU3HU
7 OcHOBHBIE 3TaIbl HEOPraHUYECKOU
HBOJIIOLIUH
28 ['unoTessl 3apoKICHUS KUZHU
HcTopus 3eMau 1 METO/IbI €€ U3YUEeHHUS.
29 Jlaboparopras padota «/3ydeHue u
ONMCAHHUE NCKONAEMBIX OCTATKOB JIPEBHUX 0.5
OpraHU3MOBY
30 HavanbHble 3TaIbl OpraHnyecKoin
HBOJIIOLIUN
31 OBOIIOLUS DYKApUOT
OCHOBHBIE TaIlbl BOTIOIUI
1 pacturensHoro Mupa. [Ipaktuueckas
paborta «M3yuenne ocoOeHHOCTEH 0.5
CTPOEHUS PaCTEHUI pa3HbIX OTAEIOB)
13 OCHOBHBIE ITaITbI BOIIOIUH KHBOTHOTO
MuUpa
34 DBOJIOIHS )KUBOTHBIX. [IpakTdeckas 0.5

pabora «3yueHune ocoOeHHOCTEH




CTPOCHHSA IMO3BOHOYHBIX JKUBOTHBIX»

Pa3zButue xu3Hu Ha 3emiie Mo 3pam U

35
nepuogam
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKHUE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMeHHbIN IKOJIOTUYECKUN KPU3UC, ETO
0COOEHHOCTHU
18 CoBpeMeHHasi cuCTeMa OpraHu4ecKoro
MPOLLIOTO
39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIHI
OpraHu3MOB
40 AHTpPOIONOTUS — HayKa O YEJIOBEKE
Al PasButne npexacrasineHuit o
IIPOUCXOXKIECHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME OpPraHU4ECKOI 0
4 mupa. Jlaboparopnas padota «3yuenue 0.5
0COOEHHOCTEN CTPOCHUS CKeJleTa YeloBeKa, '
CBA3aHHBIX C MPSIMOXOKICHUEM»
43 JIBHKyILIME CUIIBI aHTPOIIOTEHE3a
44 CootHolieHrne OMOJIOTHIYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOIIOT€HE3E
45 OCHOBHBIE CTaJMU AaHTPOIOTEHE3a
46 [TaneoreneTrka u najJeOreHOMHKA
47 DBOIOIMS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [IpakTudeckas padora
48 «M3yueHne 3KOJ0TNYEeCKUX afanTalui 0.5

YCIO0BCKa»




MexIuCIUIIIITMHAPHBIE METO b

49 1
AHTPOTIOJIOTUU

50 3apo’KE€HUE U pa3BUTHE DKOJIOTUN 1
MeTopsl skonorun. Jlaboparopnas padbota

51 «M3ydeHne MeTOI0B IKOJIOTHIECKUX 1 0.5
UCCIIE0BAHUIN

57 3Ha4yeHHe YKOJOTHUECKUX 3HAHUM 115 1
YeloBeKa

53 Oxonornyeckue GaxkTopsl 1
Abuotnueckue GpaxTopbl. CBET Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas | 0.5
pabota «BblIsiBIeHNHE TPUCTIOCOOICHUI '
OpraHU3MOB K BIMSIHUIO CBETa)»
Abuotnueckue dakropsl. Temmneparypa kak

55 skosiorumueckuii pakrop. Jlaboparopuas | 0.5
pabota «BblIsiBIeHNE TPUCTIOCOOICHUIHA '
OpPraHU3MOB K BIMSIHHIO TEMIIEPATypPhD»
Abuotuyeckue ¢aktopbl. BiaxkHOCTh Kak

56 skosiornueckuii pakrop. JlabopaTtopHas | 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenbl 0OuTaHus OPraHu3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznenunsie pOpMbI OpraHM3MOB 1

60 buotnueckue pakropsl 1

61 3HavyeHre OMOTUYECKUX B3aUMOJICUCTBHI |

JIJISL CYIIECTBOBAHUS OPTaHU3MOB B CpeJie




oOuTanus

OKOJIOTUYECKUE XapAKTEPUCTUKU

62
MO JISIITUH
OcHOBHbIE TTOKA3aTENN MOMYJISIIH:

63 YHUCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHAA U
MI0JIOBAsi CTPYKTYpa
OcHOBHBIE TTOKA3aTENH MOMYJISIIH:

64 POXKIAeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUU

65 DKoJoruyeckasi CTpyKTypa MomyJisiuu

66 JIMHaMuKa NOMyJIALUU U €€ Perysinus

67 KpuBbie pocta 4ncIeHHOCTH TOMYJISIHH.
KpuBbie BbIKUBaHUS
Okonornyeckast Humra Buaa. JlaboparopHas

68 pabota «[IpucnocobnaeHus ceMsiH pacTeHUI 0.5
K PaccelieHUuIOo»

69 Bup xak cucrema nonyJisiui

70 3aKOHOMEPHOCTH MTOBEICHHS 1 MUTPALIUI
YKUBOTHBIX

71 Co0011eCTBO OPraHU3MOB — OHOIICHO3

72 DKOCHCTEMA KaK OTKpPbITas CUCTEMA

7 KpyroBopot BeIiecTs 1 MOTOK YHEPTUH B
HKOCUCTEME

74 OcHOBHBIE TIOKA3aTENNU YKOCUCTEMBI

75 DKOJOTHYECKHE MUPaAMUIIbI

76 N3meHeHus coo0111eCcTB — CYKIECCUH




[IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI

7 03€ep U peK. DKOCHCTEMBI MOPEH M OKEaHOB !

78 [TpupoaHbIe 5KOCUCTEMBL. DKOCHCTEMBI |
TYHJp, JIECOB, CTENEH, ITyCThIHb

79 AHTpPONIOTr€HHBIE YIKOCUCTEMBI 1

20 Ypboskocucremsl. [Ipaktudeckas pabora | 0.5
«M3ydeHue u onucanue ypooIKOCUCTEMBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVICTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN

%) pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM, |
OPraHU3MEHHOM, MONYJISILIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmienmanerapHas 060104Ka |
3emun

84 VYuenue B. U. Bepnaackoro o 6uochepe 1

25 3aKOHOMEPHOCTH CYLIECTBOBAHUS 1
ouocdepsr

26 KpyroBopotsl BeliecTs u |
OMOre0XUMHUYECKNE LIUKJIIBI

27 3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI |
CyILIH

88 YcToitunBocTh 6HOChepbl 1

89 DKOJIOTHYECKUE KPU3HCHI U UX PUUUHBI 1

90 BoznelictBue uenoseka Ha 6uochepy 1

91 AHTpPOIIOr€HHOE BO3/IEHCTBUE HA 1




PaCTUTEIBHBIA U YKUBOTHBIN MU

92 OxpaHa npupo/ibl 1

93 OCHOBHBIE TIPUHIIMITBI YCTOHYHUBOTO |
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParronansHO€ IPUPOIOTIONB30BAHNE U

94 COXpaHECHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Ofio6memx1e 1o TeMe « MHUKPOIBOIIOUS U !
e€ pe3yIbTaTh»

96 Q§06meHHe 1o TeMe «Makpol3BOJIIOLIUSA U |
e€ pe3yIbTaTb»

97 O06006menue o teme «IIporcxoxneHue u !
pa3BUTHE KU3HH Ha 3eMIIe)

08 O606menue no teme «lIponcxoxaenue |
YeJI0BEeKa — AaHTPOIIOTCHE3)

99 O06006meHHe TT0 TeMe «DKOJIOTHS — HayKa O !
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O606mmenue o reMe «OpraHu3mMsl U cpeaa |
oOUTaHU

101 0606meHI/§e o TeMe «DKOJIOTHUS BUJIOB H |
TIOTTY JISTITHIF

102 0O606menue mo TeMe «buochepa — |
rI00alIbHAs IKOCHCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMM 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue; noa peaakuueit [laceunuka B.B., AkironepHoe 0011ecTBo
«3narenbeTBO «lIpocBenienre»

* buonorus, 11 xnacce/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue; nox peaakuueit [laceunuka B.B., AkurionepHoe 001ecTBo

«3parenscTBO «lIpocBenieHre»

METOJIUYECKHUE MATEPHUAJIBI J1JI51 YYUTEJIA
O6mas omonorus. 10-11 xkmacc. Merognueckoe mocodue. B. B. Ilaceunuxk, I

I'. lIsenos. "IIpoceemienue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

uHTepHET pecypcesl, LIOP
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