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MHNOACHUTEJBHASA 3AITUCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - Onojaorus) Ha ypoBHE CPEAHErO
oOmrero obpazoBaHus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obOpaszoBanuu B Poccuiickoit denepanun»y, ®I'OC COO, KoHuenmuwu mnpenomaaBaHus
yuebHoro npeamera «buonorus» u OCHOBHBIX MOJIOXKEHUH (hefiepanbHOi paboueit mporpaMMel
BOCITUTAHMUS.

VYueOubiii npeamer «buonorus» yriyOnéHHoro ypoBHs wusyudeHus (10—11 xmaccer)
SABIISICTCSI OJTHUM W3 KOMIIOHEHTOB IMpeaMeTHOH 00nactu «EcTecTBeHHO-HAy4HBIE TPEIMETH».
Cornacno mnonoxenusim PI'OC COO mnpodunbHble ydeOHbIE NpPEAMETHl, H3ydaeMble Ha
yriayOJaEHHOM YpOBHE, SBIAIOTCA criocoOoM auddepeHnranun o0y4eHuss Ha ypOBHE CPEIHEro
obmiero o0pa3oBaHUsI M MPHU3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIHMM,
CpPeTHUM OOIMMM, CPEIHMM MPO(PECCHOHATBLHBIM M BBHICIIMM OOpa3oBaHWEM. B TO ke Bpems
KaX/IbIM M3 3THX y4eOHBIX MPEIMETOB JOKEH OBITh OPUCHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30oBaTeNIbHBIX, BOCIIUTATENbHBIX U Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTauuen
0o0y4JarmuXcsi U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH HAy4yHOTO 3HAHUS,
CBSI3aHHOTO C OWOJOTrHe, MEAWIIMHON, SKOJOTUEH, IMCHUXOJOTUEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yue6HOMY npeameTy "buonorus" maér npeacTaBiaeHUE O IEIH U 3a/1a9ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJaéHHOM ypoBHE, ONpeessieT 0053aTelIbHOE
(MHBapUaHTHOE) TMpEAMETHOE COAEpX aHHe, €ro CTPYKTYpHUpOBaHHE IO pa3lielaM U TeMaM,
pacrnpeeieHue o KiaccaM, peKOMEHIYeT MOC/Ie0BaTeIbHOCTh U3yUeHHs YUeOHOro Marepuaa
C Y4€TOM MEXIpPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Imporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydwaromuxcs. B mporpamMMe mo OHOJOTHH peaii30BaH MPUHIUI
MIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMA,
Omaromaps 4yeMmMy [pPOCMaTpUBAaeTCsl  HAIPaBICHHOCTb Ha  MOCIEIYIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUYECKOTO MBIIUICHUS, MPEICTABICHUA O 37J0pOBOM 00pa3e KHU3HM, Ha
BOCIIUTAHUE OEPEKHOTO OTHOIICHHUS K OKpYXKalomed NpupoaHoi cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpenmera «buonorus» B peamu3aniuu
tpeboBanuii ®I'OC COO k miuaHUPyEeMBIM JMYHOCTHBIM, METAaNpPEIMETHbIM U IPEIMETHBIM
pesynbrataM oOydyeHHss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIHHOM
JESTENBHOCTH OOYYaIOIIUXCS MO OCBOSHUIO COJECp)KaHUs OMOJIOTHYECKOro OOpa3oBaHMs Ha
YPOBHE CpeTHEro 00IIero o0pa3oBaHuUs.

VY4eOnblii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIiero oOpa3oBaHMs 3aBeplLIacT
Ouosiornyeckoe oOpa3zoBaHue B IIKOJIE M OPUCHTUPOBAH HA pACIIUPEHUE U YIiayOJieHue 3HaHUH
0o0ydJaromuxcsi O JKUBOW TPUPOJE, OCHOBAX MOJEKYJISIPHOM U KIETOYHOW OHOJOTHH,
SMOPUOJIOTHUH U OUOJIOTUU PA3BUTHUS, TEHETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIOLUOHHOTO
YUEHHUS U IKOJIOTHH.

Nzyuenue yueGHoro npenmera «buosiorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYyYalOMIMXCSl K MOCIEAYIOLIeMy MOJYYeHHI0 OHOJOTHMYecKoro oOpa3oBaHUs B
By3aX M OPTaHM3ALHUAX CPEIHEro MpodeccHoHaIbHOro o0pasoBaHus. OCHOBY €ro CoJep:KaHUs
COCTaBIISIET CHUCTEMa OMOJOTMYECKUX 3HAHHWM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3esioB OMOJIOTMM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, B 10—11 knaccax 3Tu 3HaHUS NOIYy4aroT pa3BuTUe. Tak, paciiMpeHsl U yriayOaeHbl
OHMOJIOTHYECKHE 3HAHUS O PACTEHUsX, JKUBOTHBIX, Tpubax, OaKkTepHsX, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX JKM3HH, JONOJHHUTEIBHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



IPUKJIAJAHOTO M MOMCKOBOIO XapaKTepa, KOTOPble MOYKHO HCIOJIb30BAaTh KAaK OPUEHTHUPHI AJIs
nocienyomero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanusi OMOJOTHMUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TIOJTYYCHHBIMU 00YUYAIOMIMMUCS TIPU U3yYeHUH (PU3UKH, XUMHH,
reorpau 1 MaTeMaTHKH.

Crtpyktypa mporpammbl 1o ydeOHOMy mpeamery "buomoruss" oTpaxaer CHCTEMHO-
YPOBHEBBIM U 3BOJIIOLMOHHBIA MOAXONAbI K H3ydeHHI0 Ouosiornu. CorjacHO UM, HU3Yy4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIsl )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3alH,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHHs OMOJIOTMYECKOTO pa3zHOo00pasus
mwiaHeTsl. Tak, B 10 Kkiacce M3y4arOoTCsl OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHMOJIOTHH,
SMOPHOJIOrUH ¥ OMOJOTMM PAa3BUTHUS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJOTUN U CUHTETUYECKON
OMOJIOTUM, aKTyaJIM3UPYIOTCS 3HaHUSA oOOydaroluxcs Mo OOTaHMKE, 300JI0TMH, aHaTOMUM,
¢dbuzmonornu yenoBeka. B 11 kiracce m3y4aroTcs IBOJIIOIMOHHOE YUEHHE, OCHOBBI 3KOJIOTHH U
ydeHue o buocdepe.

VYueOnbiii mnpeamer «buonorus» mnpusBaH o00eCHEYUTh OCBOCHHE OO0YyYaroIUMUCS
OMOJIOTHYECKMX TEOpUH M 3aKOHOB, HJIEeH, NPUHIMIIOB M TNPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHHbI MHpa, 3HAaHUH O CTPOEHUHM, MHOr000pasuu H
O0COOCHHOCTSIX KJIETKH, OpraHM3Ma, MOMYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
Hay4YHbIX JOCTH)KEHHUSX, COBPEMEHHBIX MCCIEJOBAHUAX B OMOJOrMM, MPUKIAIHBIX aCHEKTax
Ouosornyeckux 3HaHWM. [ pa3BUTHS W MOJAEp)KaHUS WHTEepeca O00ydaromuxcsi K OMOIoruu
HapsAIy CO 3HAUYUTEJIbHBIM 00BEMOM TEOPETHUYECKOTO MaTepHaia B COAEPKaHUM IPOrPaMMBbl IO
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIEHHS M Pa3BUTHUS TOW WIM MHON
o0acté OMOJIOTHH, BKJIAIOM OTEUYECTBEHHBIX M 3apYOCKHBIX YUEHBIX B PEIICHUE BAXKHEUIIHX
OMOJIOTMYECKHUX U HKOJIOTUYECKUX MTPOOIIeM.

Henp uzyuenus yue6Horo npeamera «buonorus» Ha yriyOonéHHOM YpOBHE — OBIIAJICHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBFHOW OpraHW3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHre YMEHUI UCIONIb30BaTh ITH 3HAHU B (JOPMHUPOBAHUU MHTEpEca
K ompeaenéHHON ob0nacTu MpodeCCUOHANBHON NEATEeIbHOCTH, CBI3aHHONW ¢ OWOJIOTHEH, Wi K
BBIOOPY yueOHOI0 3aBeIeHUs U1 MPOJOJDKEHNS OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTikeHue Lelnu U3ydeHus yuyeOHoro npeamera «buosorus» Ha yriyO6n€éHHOM ypoBHE
o0ecreynBaeTcs pellieHneM CIIEIYIOIINX 3aau:

OCBOCHME  OOy4YalOUIMMHUCS  CHCTEMbl OMOJIOTMYECKMX  3HAHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpUsX, KOHLEMNIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX MU IpaBHiax,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHHU,
MHOTr000pa3uu U OCOOEHHOCTAX OMOJIOTMUECKUX CHCTEM (KJIETKA, OPraHu3M, MOIMYJISALUs, BUJ,
ouoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJIoruy;

O3HAKOMJIEHHE  OOydvaromuxcs ¢  METOAAaMM  MO3HAHMUSA  KMBOH  NPUPOABL:
HCCIIEIOBATEIbCKUMHU METOIAMU OMOJIOTMYECKHX HayK (MOJEKYJSIPHOW U KJIETOYHOI OHosoruuy,
SMOPHOJIOrUH U OMOJIOTMH Pa3BUTHUS, TCHETUKU U CEJIEKLINUH, OMOTEXHOJOTUN U CUHTETUYECKON
OMoJIOTHH,  TMAaJEOHTOJOIMH, OKOJOTHMH); METOJAaMU  CaMOCTOSITENIbHOTO  MPOBEACHUS
OMOJIOTUYECKUX WCCICIOBAaHUKH B JIabOpaTopuu W B Tpupoae (HaONoaeHHe, H3MEpEeHHeE,
9KCHEPUMEHT, MOJEIUPOBAHKE);

OBJIaJICHHE OOYYarOIMMUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOJUTh, aHAIW3MPOBATH U
HCII0JIb30BaTh OMOJIOTMYECKYI0 HH(OPMALIKIO; TOJIb30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM M  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJIOTMYECKHMMHU TMPOOJIEeMaMH YelOBEYECTBA; OLEHHUBATH IOCIIEACTBUS



CBOCH JEATENBHOCTH 10 OTHOLIEHUIO K OKpYy)Kawlled HpUpPOIHON cpene, COOCTBEHHOMY
3[I0POBBI0O W 3J0POBBIO  OKPYKAIOLIUX JIOJCH; OOOCHOBBIBATH U  COONIOAATH  MEPHI
npoGMIaKTUKNA WHPEKIMOHHBIX 3a00JeBaHNMN, NPaBUIa TOBEJICHUS B MPHUPOJIE U 00ECTICUCHHS
0€30MacHOCTH COOCTBEHHOM >KHU3HENEATENIbHOCTH B UPE3BbIUAWHBIX CUTYyalUsX MPUPOIHOIO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKpPBITHS B 001acTH
OHOJIOTHH;

pasBuTHE y 00YYaIOIUXCSl MHTEJUIEKTYaJIbHBIX U TBOPUECKHX CIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOLUIMMHUCSA OTKPBITUSMH M COBPEMEHHBIMU HCCIIEJIOBAaHUSIMU B OHOJIOTHH,
pelraeMbpIMi €10 MpoOsieMaMy, METOIOJIOTHEH OMOJIOrMYecKOro MCCIEeI0BaHus, MPOBEICHUS
OKCIIEPUMEHTANBHBIX HCCJEOBAaHUM, peleHuss OHOJIOTMYECKUX 3ajad, MOJCIMPOBAHUS
OHMOJ0rn4ecKX 0OBEKTOB U MIPOLIECCOB;

BOCIIUTAHHME Y OOYyYalOUIMXCsl [IEHHOCTHOIO OTHOILIEHHS K JKUBOHM MPHUPOJE B LEIOM U K
OTACNbHBIM €€ O00beKTaM M SBJICHUAM; (OpPMUPOBAHHE HKOJOTHMUECKOM, TIeHETHYECKOH
IPaMOTHOCTH, OOIIEH KyJbTyphl MOBEIEHUS B TPHUPOJE; WHTETPALMH €CTECTBEHHO-HAYUYHBIX
3HAHHI;

npuobperenne 00yyaromyUMUC] KOMIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTOIb30BAHUN
(cobmroneHre TMpaBWJl MOBEACHHS B MPUPOJE, OXpPaHbl BHUAOB, JKOCHCTEM, OHochepsl),
COXpPaHEHUHU COOCTBEHHOT'O 37I0POBBbSI U 3J0POBBSl OKPY’KAIOLIMX JIOAeH (coOmoneHus mep
npopwiakTukd  3a0oneBaHuid, oOecneueHne  OE30MACHOCTH  KU3HEAEATENBHOCTH B
Ype3BbIYANHBIX CUTYALUAX MPUPOJIHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKNX 3HAHUN M YMEHUH B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBMH /I OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS WHAMBHIYaJTbHON
o0pa3oBaTe/IbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienymomeMy MHpodecCHOHATbHOMY
CaMOOIIPE/IeICHNI0, B COOTBETCTBUM C HWHIMBUAYAIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pervoHa.

OOmiee 4yucinO 4acoB, OTBEJACHHBIX Ha HM3yuyeHHWE OMOJIOTMM Ha YIUIyOJIEHHOM YpPOBHE
cpenHero obmero obpa3oBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HefIeni0).

OTO6op oOpraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOyYeHHs OWOJIOTHH
OCYILECTBIISIETCSI C YUETOM CIEIU(PHUKH €ro COIEp)KaHWS M HANpaBICHHOCTH Ha MPOJOJIKECHUE
OMOJIOTHYECKOT0 00pa30oBaHUsA B OPTraHU3AIUAX CPEIHEro MPOQPECCHOHAIBHOTO W BBICIIETO
o0Opa3oBaHUsl.

OO0s13aTeNbHBIM YCIOBHEM IMPU OOYYEHMHM OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE SBISIETCS
mpoBeJieHue Ja0OpaTOpHBIX M MpakThdeckux pabor. Takke ydacThe o0OydYaroIIUXCS B
BBITIOTHEHUH  TPOCKTHBIX UM y4eOHO-UCCIIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTpe/IeNIIeTCS YUYUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

Peanuzanuss ~ BOCHHUTATENBHOrO TMOTEHIMAjJa Ha YPOKax OWOJOTHMU BBIpAXaeTcs B
BOCIIUTAHUM JIMYHOCTHBIX KAauyeCTB K TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSATEIbHOU
WH(POPMAIIMOHHO-TIO3HABATEIbHON ~ JEATEIBHOCTH,  BIAQJCHWE  HAaBBIKAMH  IOJYYCHHUs
HeoOXonuMOl HMHpOpMAUMM M3 CJIOBapell pa3HBIX THUIIOB, yMEHHE OPHEHTHPOBATHCS B
pPa3MUYHBIX UCTOYHHMKAX HH(OpPMAIMK, KPUTHYECKA OILEHWBATh M HMHTEPIPETUPOBATH

I/IH(i)OpMaHI/II-O, MMOJIYy4aCMy10 U3 Pa3JIMIHbIX KCTOYHUKOB.
I[eﬂTeJIBHOCTB YUUTCIIA C YUCTOM IIPOrpaMMbl BOCIIMTAHUA:

e YCTaHOBIICHHE [OBEPUTENBHBIX OTHOUICHHWH MEXIy YYHUTEIeM M €ro Yy4eHHKaMH,
CHOCOOCTBYIOIIMX ITO3UTUBHOMY BOCIPHATHIO YYallUMHCS TpeOOBaHUM U MPOCKO



yuuTeNs, MPUBICYCHUIO MX BHHMMAaHHUA K OOCyXJaeMoll Ha ypoke uHbopMaiu,
AKTUBHU3ALIMK UX MTO3HABATEJILHON JESATEIHHOCTH;

e moOyXJeHHE MIKOJIBHUKOB COOJIIOATh Ha YPOKE OOMICTIPHHSATHIE HOPMBI TTOBEICHUS,
npaBuiia OOIIEHUS CO CTapIIUMU (YUUTENSIMH) U CBEPCTHUKAMHU (IIKOJbHUKAMHU),
NPUHLUIIBI Y4€OHOM TUCHUIUIMHBI U CAMOOPTaHU3allNH;

e TpUBJICYCHHE BHUMAHHS UIKOJIBHUKOB K IIEHHOCTHOMY acCIEKTy M3y4YaeMBIX Ha ypoKax
SIBJICHUW, OpraHu3anus WX paboThl C MMOJIy9aeMOH HAa ypOKE COIMAIbHO 3HAYMMOUN
uHbopMaluell — UHULIMAPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAHUSA YYAIIUMHUCS CBOETO
MHEHHUS 110 €€ TTOBO1Y, BEIPa0OTKU CBOETO K HEM OTHOIIICHHS;

° HUCIIOJIL30BAaHUE BOCIUTATEILHBEIX BO3MOXKHOCTEH COACPpKaHUA y‘-IC6HOl"O npeameTa
Yyepe3 JEMOHCTPALMIO JETSAM MPUMEPOB OTBETCTBEHHOTO, TPa)KIaHCKOTO IMOBEICHMUS,
MIPOSIBJIICHUST YEJIOBEKOIIOOUST M JO0OPOCEPACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX
TEKCTOB JUUIsl YTEHUS, 3a]a4 JUIs PEUIeHUs, MPOOJIIEMHBIX CUTyalluid JUIsi 0OCY>KIACHUS B
KJacce;

e IPUMEHEHHE Ha ypOKE MHTEPAKTUBHBIX (OPM pabOThl y4allUXCs: WHTEIUIEKTyallbHBIX
UTp, CTUMYJIMPYIOIIMX O3HABATEIbHYIO0 MOTHBALIMIO IIKOJIBHUKOB; AUCKYCCH, KOTOpBIE
JAI0T YYal[MMCcs BO3MOXKHOCTh MPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTHBHOTO JHAJIOra;
rpynnoBoi paboTel WM paboThl B Mapax, KOTOpbIE ydaT IIKOJbHUKOB KOMAaHIHOMN
paboTe 1 B3auMOCHCTBUIO C IPYTUMU JI€TbMU;

e BKJIOYEHHME B YPOK MIPOBBIX IPOLELYP, KOTOPHIE ITOMOrarT MNOAAEPKATh MOTHBALUIO
JETEN K MOIYyYCHHUIO 3HAHWM, HAJIAKUBAHUIO NTO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHHUH
B KJIacce, IIOMOTal0T yCTaHOBICHHIO J0OpOKeIaTeabHOl atMochepsl BO BpeMs ypoKa;

e OpraHusanusa Hle(i)CTBa MOTHUBUPOBAHHBIX HW OPYAUPOBAHHBIX YUallUXCA HaJd HX
HCYCIICBAIOIIIMMU OAHOKJIIACCHUKAMHU, MJArOMICro HMIKOJbHUKAaM COHHUAJIBHO 3HAYUMBIN
OIIBIT COTPYAHHUYECTBA U B3aHMHOM IIOMOIIH,

e UHUIMMPOBAHUE U TMOAJEP)KKA MCCIEIOBATEIbCKON JEATEIbHOCTH IIKOJIBHUKOB B
paMKax peaau3aluy UIMHU HHIUBUAYAIbHBIX U TPYIIOBBIX HCCIIEI0BATENbCKUX ITPOEKTOB,
YTO JACT IMIKOJIbHHUKAM BO3MOXXHOCTb MPUOOPECTU HABBIK CaMOCTOSITEIBHOTO PELICHHS
TEOPETUYECKONW MPOOJIEMBbl, HABBIK T€HEPUPOBaHUS U OQOpPMIIEHUS] COOCTBEHHBIX HJEH,
HaBBIK YBaKUTEJIBHOI'O OTHOLICHHS K YY>KUM HJesiM, 0ODOPMIIEHHBIM B paboTax ApPYrux
uccienoBaTesnelf,  HaBbIK  MyOJWYHOrO  BBICTYIUIEHUS  Iepea  ayJIuTOpHel,
apryMEHTHPOBAaHMsI U OTCTAUBAHUS CBOEH TOUKH 3PEHUS.

B xonme o0y4eHuss XUMHH MPOUCXOAUT BOCIUTAHHE JIMYHOCTHBIX KayeCTB K TOTOBHOCTH U
CHOCOOHOCTM K  CaMOCTOSATENIbHOW  MH(POPMALlMOHHO-TIO3HABATEILHOW  J€STENbHOCTH,
BJIaJICHHE HAaBBIKAMH MOJTYYCHHS HEOOXOOUMON MH(pOpMAIMK U3 CIOBapel pa3HbIX THIIOB,
YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOPMALUU, KPUTHUECKU OLIEHUBATh
Y MHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYyJAEMYIO U3 PA3ITUYHBIX HCTOYHHKOB.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Conepxanve MpOrpaMMbl, BBIICJIIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHoU utorooit arrectauuu (I'MA).

Tema 1. Buosnorusi kKak Hayka

CoBpemeHHast OHMoONIOTHSI — KOMIUIEKCHas Hayka. Kpatkas ucrtopus pa3BUTHS OHOJIOTHH.
buonornueckne Haykm W u3ydaeMble UMH TpoOiembl. DyHIaMEHTAIbHBIC, MPHUKIAIHBIC H
MOMCKOBBIE HAYYHBIE UCCIICIOBAaHUS B OMOJIOTHH.

3nayenne OuonoruM B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. [lpodeccun, cBsa3anHbie ¢ Owuonorueil. 3HaUYeHHEe OWOJIOTHHM B  TPAKTUYECKOU
NEATEeNIbHOCTU YeJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO35WUCTBE, MPOMBILUIEHHOCTH, OXpaHe
TIPUPOIBIL.

JdemoHcTpauuu

[optpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Menpnens, B. W. Bepnaackumii, U. II. IlaBnoB, M. M. Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuier u cxembl: «CBs3b OMOJIOTHUU C APYTHMMH HaykaMm», «CrcTeMa OMOJIOTHYeCKIX
HayK».

Tema 2. /KuBble cucTeMbl M X H3yYeHHE

JKuBbIe cHCTEMBI KaK MpeaMeT u3ydeHus: ouosorun. CBOMCTBA )KHUBBIX CUCTEM: STUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOpPraHu3alusi, CaMOBOCIPOU3BEIAEHUE, PA3APAKUMOCTD,
W3MEHYUBOCTH, POCT U PA3BUTHE.

VYpoBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIJIETOYHbIM, TKAaHEBbIH,
OpraHU3MEHHBIN, MOIYJISILUOHHO-BUA0BO, 3KOCUCTEMHBIN (OMOTrCOIICHOTHYCCKHIA),
o6uochepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucTeMax. OCHOBHbIE MPU3HAKHU >KUBOTO.
Kuznp kak ¢opMma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromniye »KUBbIe CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHHU3allUu.

N3yuenne xuBBIX cucteM. Metoasl Ouwonornueckoi Hayku. HaOmronmenue, mamepeHue,
SKCIIEPUMEHT, CUCTeMaTtu3anus, MeraaHanu3. [loHsaTHE O 3aBUCHUMOM M HE3aBUCUMOU
nepeMeHHoM. IInanupoBanme skcnepumenta. llocranoBka m mposepka runore3. Hynesas
runore3a. [lonstue BEIOOPKHU U €€ gocToBepHOCTh. Pazdbpoc B Ouonornueckux qaHHbIX. OreHKa
JIOCTOBEPHOCTU MOJYUYEHHBIX Pe3yiabTaToB. [IpUUMHbBI MCKaXEHUsI PE3yJIbTATOB HKCIIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuner u cxembl: «OCHOBHBIE TIPU3HAKU IKU3HW», «DBHONOTUYECKHUE CHUCTEMBD,
«CBoiICTBa KUBOW MaTepumn», «YpOBHU OpraHU3alMU KMBOK NPUPOIb, «CTpoeHHE KUBOTHOU
KieTkn», «TkaHu  KHUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreouenosy», «buocdpepa», «MeTopl N3yUEHUS )KUBOU IPUPOABD.

O6opynoBanue: 1abopaTopHOE O0OPYAOBAHKE JIJIsl TPOBEACHUS HAOIIOICHHM, U3MEPECHHU,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp30BaHME pa3IMYHBIX METOJOB NPHU HU3YYEHUHU KUBBIX
CUCTEM).

Tema 3. buosnorust KieTkun



Krnerka — cTpykTypHO-(GyHKIIMOHATbHAS €IMHULIA KUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOU KJIETOYHOU TEOpUH.

MeToapl MOJEKYJISIPHOM M KIETOYHOW OWOJIOrMH: MHUKPOCKOIUS, XpomaTtorpadus,
anekTpodope3, MeToA  MEYEHBIX aToMOB, AudQepeHnnansHoe eHTPUGyrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue @uxcuposanuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnasa muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

[Moptpetsr: P. I'yk, A. Jlesenryk, T. llIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabnuuer u cxempl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIN MUKpOcKom», «Mcropus
Pa3BUTHUSL METOJOB MUKPOCKOIIHUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaThl PACTUTEIbHBIX, KUBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IpakTuyeckass padora «l3ydeHue MeTOHOB KJIETOUHOM Oumosioruu (Xxpomatorpadmusi,
anextpodopes, nuddepermanpaoe nenTpudyruposanue, [TLIP)».

Tema 4. XuMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIEMEHTh. Boga u e€ poib
KAK pacTBOPHUTENS, pEareHTra, ydacThe B CTPYKTYpPUPOBAaHWU KJIIE€TKH, TEIUIOPETYJISALNH.
MuHepaibHbI€ BEIIECTBa KIETKU, UX OUOIOrnYecKas poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBa KIETKU. buonorndeckue nonumepsl. benku. AMUHOKUCIOTHBII
coctaB OenkoB. CTpyKTypbl OenkoBoil Moinekynbl. [lepBuuHas cTpykTypa Oenka, NEenTHIHAs

CBA3b. BTOpuYHas, TpeTudHasi, YeTBepTUdHas cTpykTyphl. enarypauus. CBoiicTBa OCIKOB.
Knaccudukanus 6enxoB. buonorndyeckue pyHkinu 0eakoB. [Ipuonsi.

VYrneBonbl. MoHOCaxapubl, TUCaxXapyibl, OJTUTOCAXAPHUIbI U MOJIUCAXAPUIBL.
OOuuit  mjaH CTpoeHuss U (QU3UKO-XMMHYECKHE CBOMCTBAa  YTIJIEBOJIOB.
buonoruueckue QpyHKIINM YTI€BOIOB.

Jlunuaet. I'mapodunsao-TuapOodOOHBIE cBOMcTBA. Kitaccudukanust TUmumIoB.
Tpurmuuepunsl, ¢ochomunuasl, BOCKH, cTepouabl. buonorumueckue GyHKIUU
muniioB. OO1IMe CBOMCTBA OMOJOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYTIPOHULIAEMOCTb.

Hyxnennoseie kucinorel. JJHK n PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxkneorunpl. [punuun xommnementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinast cnupans. Mectonaxoxaenue u ouonorndeckue ¢pynkuuu JITHK.
Bunpl PHK. ®yukuuu PHK B kietke.

Crpoenue monekyiabl AT®. Makpospruueckue cBszu B Mojekyiae ATO.
buonornueckue @ynkiuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
kinetke. [lpyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CrpykTypHasi Ouonorusi: OMOXUMHUYECKUE U OMO(DU3NUYECKUE UCCIIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKyl. Mooderuposanue
CMPYKMypsl U QYHKYUL OUOMONEKYI U UX KOMNIeKkco8. KomnvromepHuli ouzatin u
opeaHudeckull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHALO208.



JdemoHcTpanuu

[Toptperst: JI. [lomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrnipeneneHue XHUMUYECKHX JJIEMEHTOB B HEKHBOM
npupone», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuiel u cxembl: «llepuoguueckass TabauIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyibl BoJb», «BellectBa B coctaBe opraHu3moBy, «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OENKOBOW MOJEKYIbD», «CTpoeHHE MOJIEKYI
yriieBonoB», «CTpoeHne MOJIeKyn JHUNuAoBy», «HyKIenHOBbIE KHUCIOTBHIY,
«Ctpoenue monekyasl ATO».

OO6opyaoBaHue: XMMHUYECKas MOCyAa U 000py10BaHHUE.

JlabopaTopHasi padora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAa4eCTBEHHBIX
peaKLUny.

JlaGoparopuass  pabGora  «lccrmemoBaHune — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumnbl KIETOK: JSyKapuoTHueckas W mpokapuotuyeckas. CTpykTypHO-
(yHKUIHOHATBHBIE 00pa30BaHUs KIETKU.

Ctpoenue npokapuoTuieckoit kieTku. Kierounasi crenka 6akrepuit u apxeu.
OcobeHHOCTH CTpOEHUSI TeTepoTpoPHONW H aBTOTPO(MHON MPOKAPHUOTUUYECKHUX
KJIETOK. MeCTO U poJib MPOKapHuoOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIIMOHUPOBAHHUE AYKapHUOTUUYECKOU KJIETKH.
[Ina3zmatnueckass wmemOpana (rwiazmanemma).  CTpykTypa IJIa3MaTUYeCcKOu
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€éunas auddys3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIMI
akTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpanbl. Pabora Hatpuii-
KaJIMEeBOI0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paroruTo3. Jk3omuTo3. Kierounas
crenka. CTpykTypa v QyHKITMHU KJIETOYHON CTEHKH PACTCHH, TPHOOB.

Huronnasma. Lluto3one. Llutockener. [Bmxenne nuromiazMbl. OpraHouasl
kineTku. OnHOMeMOpaHHBIE OPraHouIbl KJIETKU: HHAOIUIa3MAaTHYecKas CeTh
(OIIC), anmapar I'onbmku, JTU30COMBI, UX CTpoeHue W (yHKIHMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOUAOB KieTKH. CTpOeHHE TPaHYJISIPHOTO PETHKYIIyMa.
Mexanuzm nanpaenenuss 6eakos 6 IIIC. CuHTe3 pacTBOpUMBbIX OeinkoB. CHUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyispHBIM)  DHAOIUIA3MATHYECKUN
petukynym. CekperopHast ¢pyHkiusa anmaparta ['onbmku. Moougurkayus 6enkos 6
annapame [ onvooxcu. Copmupoexa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABl  KIETKHA:  MHUTOXOHAPHUH,  ILUIACTHJIBL.
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumobuocenes (K.C. Mepesickosckuil,



JI. Mapeynuc). Ctpoenne u GyHKIUA MHUTOXOHApWUW W Tuiactun. llepBuuHele,
BTOPUYHBIE M  CJIOXKHBIE  IUIACTUABl  (DOTOCHUHTE3UPYIOIIMX  IYKApHOT.
XJOpOMIACThl, XPOMOILIACTBI, JIEMKOIIIACTHI BHICIIIMX PACTCHUN.

HememOpanubie opranousl kietku CTpoeHue M (QyHKIUH HeMeMOpaHHBIX
OpraHOUI0B KJIETKHU. PuGocomer. Ilpomeosicymounvie Quramenmol.
MukpodunaMeHTbl. Axkmunogvle Muxpoguramenmol. MpbllIEUHbIE — KIETKH.
AKmuHo8ble KOMHOHEHMbl HeMbluleuHblX Kiemok. MukpoTpybouku. KieTouHsblit
nentp. CTpoeHwe U JBWIXKEHUE IKIYTUKOB U pecHUYEK. MUKpOTPyOOUKHU
nuTorasMel.  Llentpuons. benku, accoyuupoganmvie ¢ MuKpoguiameHmamu u
muxpompybdboukamu. MomopHhvie benku.

SAnpo. O6osouka siapa, XPOMATHH, KapUOILJIa3Ma, SIAPBIINIKH, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbIE MaTpuKkc. IIpocTpaHCTBEHHOE paCHONIOKEHUE
XpoMocoM B uHTep(da3sHOM sape. Dyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBL. JlunHamuka s0epHOU 000a0uKku 6 mumosze. AHoephwiii
mpancnopm.

Knerounsle BkitoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHncTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE SYyKapUOTHYECKOW KIeTKn», «CTpoeHwue
KUBOTHOW  KJIEeTKW», «CTpOoeHHMe  pacTUTENbHOM  KIeTKW», «CrpoeHue
MUTOXOHAPUNY, «Apo», «CTpoeHne MpOKapruOTHIECKON KIETKI.

OOopynoBaHKe: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTrbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTpEapaThl 0aKTepUaIbHbBIX KIETOK.

JlabopatopHas padora «l3yyeHue CTpPOECHHS KIETOK pa3IMYHBIX
OpPraHu3MOB).

IpakTHyeckas padora «l3yueHne CBONCTB KICTOUHOH MEMOpPAHBD».

JladbopaTopnas padora «lccnenoBaHue IIa3MoKM3a W JEMiIa3MoJiu3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB U NMPeBpallleHNe JHEPTUHU B KJIeTKe

AccUMMIIALNS ¥ TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonmmu3Ma. Tumnsl oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepoTpOo@HBIA. YdYacThe KHUCIOpoAa B OOMEHHBIX
mpolieccax. JHepreTuueckoe oobOecrnedueHue kieTku: mpeBpamienne ATD B
oOMeHHBbIX Tmporeccax. DdepMeHTATUBHBIM XapakTep peakuuil KIETOYHOIO
merabonusma. DepMeHTH, HUX CTPOCHHUE, CBONCTBA U MEXAaHU3M JCUCTBUSI.
Kodepmentsl. Otnuunst GepMeHTOB OT HEOPraHMYECKUX KaTanu3atopoB. benku-



AKTUBATOPHl W OEJIKU-UHTHOUTOPHL. 3aBHCHUMOCTH CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii OT pa3auYHbIX (PaKTOPOB.

[lepBruuHBI CHHTE3 OpraHUYECKUX BellecTB B KkieTke. DotocuHTes.
AnokcueenHvlll U oxcueeHHbll omocunme3 y baxkmeputl. Ceemocobuparowjue
nUSMEeHMbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJI0pomiacToB B mpolecce
¢dorocunTeza. CBeroBas u TeMHOBasA ¢dasbl. Pomoodvixanue, Cs., Cs- u CAM-munuv
gdomocunmesa. 1IpoayKTUBHOCTh (oTOoCHHTE3a. BiusiHue pa3audHbix (akTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHEe (DOTOCHHTESA.

XEMOCHHTES. Paznoobpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUUUPYIOIIME OaKTepuu, KeIe300aKTepuu, cepoOaKTEpUH, BOAOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasr Opoxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYyAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBbl. Oranbl SHEPreTUYECKOIO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buosornyeckoe OKHCIIEHHE, NN KIETOYHOE AbIXaHue. Poiib MUTOXOHApHI B
npoiieccax ouosiornyeckoro okuciaeHus. [ukmuyeckue peakiuu. OKUCTUTEIBHOE
dbochopunupoBanue. Iuepeus memoOpanunozo 2paouenma npomonos. Cunmes
AT®D: paboma npomonnou ATD-cunmaszwel. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepes aHadpoOHbIM. DB (HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpets: k. Ilpuctiu, K. A. Tumupsze, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunbr u cxembl: «DoTocuHTE3), « JHEPrEeTHUECKUT 00MeH», «brocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTESY.

OO6opynoBaHKe: CBETOBOM MHMKPOCKOI, 00OpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass  padora  «lM3ydeHuMe  KaTaaUTUYECKOW  aAKTUBHOCTH
(bepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaasbl)».

JlabopaTtopnas padora «M3ydeHue (epMEHTATUBHOTO pACIICIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENIBHBIX U KUBOTHBIX KIETKAX).

JladbopaTtopuass pabora «CpaBHeHue mporeccoB (OTOCHUHTE3a W
XEMOCHUHTE3a».

JladopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KieTKe

Peakuuu matpudnoro cuHTe3a. [IpuHIMN KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOIO CUHTe3a. Peanuzanus HacieacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpumimsa — Marpuunbii cuHTe3 PHK. IlpuHummner



TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoust O6uocunre3a Oenka. KomupoBanwe amuHokucior. Ponbp pubocom B
OounocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3auusi reHoma y
MPOKAPUOT U IYKAPUOT. Peryssiiuss akTUBHOCTH T'€HOB Yy NpPOKapuoT. [ 'umores3a
oneponHa (d. XKako0, K. Mano). Monexynapusie mexanuzmvl IKCNPeccu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsuus oOMEHHbBIX
IpoIECCOB B KieTke. KieTounslii romeocras.

Bupycel — Heknerounbie (OpMBbI )KH3HU U 00JMraTHeie napa3utbl. CTpoeHue
IIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6baxmepuoghaeos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycnsie 3aboneBanust 4enoBeka, kMBOTHbIX, pactenuit. CITN/, COVID-
19, conmanbHble U MEAUITUTHCKUAE TPOOTIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6orvuiux maccusos («bigdatar)
CMpPYKMypHuIX buono2udeckux oannvlx. Hanomexunonoeuu 6 buonozuu u meouyune.
IIpoepammupyemvie hynxyuu denxos. Cnocobvt 00cmasku 1eKapcma.

JdemoHcTpanuu

[Toptpersi: H. K. Konsuos, . U. IBanOBCKUM.

Tabnuiel 1 cxembl: «buocuHTe3 Oenkay, «I'eHeTudeckult Koy, «Bupyce»,
«bakrepuodarm.

IpakTnueckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounséi 1ukn, ero mepuoiabl W peryisaiusa. WuHtrepdaza U MUTO3.
OcobeHHOCTH TpOIECCOB, MpoTekaromux B uHTepdase. [loaroroBka KIeTKA K
nenenuto.  I[Ipecunretmyeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETUYECKHM U
MOCTCUHTETUYECKUN (TPEMUTOTUUECKUI) IEpUOIbl UHTEP(DA3BI.

Marpuunbiii cuate3 JHK — perukanms. [Ipunuuner permkanuu JHK:
KOMILIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, AHTUIAPAJUIEIbHOCTb.
Mexanusm perukaiuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIH Ha0Op KJIETKM — KapuoTul. JUMIouaHBIA U
rariouaHbeld  HaOOpBl  XpoMocoM. ['omosiorumunbie  xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xierkn — wmuto3. CTagu MHUTO3a W MPOUCXOJAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosmorndeckoe 3HaueHUE
MUTO3a.



Perynsauuss murotmueckoro nmkia kierku. [Iporpammupyemas kineTtodHas
ru0esb — arnomnros.

Kinerounoe spo, XpoMocombl, (PyHKIMOHAJIbHAsI T€HOMHUKaA. Mexanuzmvl
nponugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «l{ugpposas
K1emKkay — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKLU.

JdemoHncTpanuu

Tabmuiel u cxembl: <«OKW3HEHHBIN IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpoMocom», «Permukarus JTHK.

O6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKpoIpenaparsl: «MuUTo3 B KIETKax
KOPEUIKA JIyKa».

JlabopaTtopnas  paGora  «lM3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MHUKpOITpernaparax».

JlaGopaTopHas paGora «Habmonenne MuTo3a B KJIETKaxX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpOIIpenaparax).

Tema 9. CTpoenne u yHKIUN OPraHU3MOB

buonornyeckoe paszHooOpasue OpPraHU3MOB. OIHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOECHHMSI M SKM3HENEATEIBbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxed, OJHOKJIETOYHbIE TpPUOBI, OJHOKIETOYHbBIE
BOZOPOCIH, Apyrue NpoTUCThl. KoJIOHHAIbHBIE OPTAHU3MBI.

B3anmoCBsA3p 4YacTell MHOIOKJIETOYHOI'O OpraHu3ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHOeE 1eioe. ['omeocras.

Txkanu pacrenuii. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasl,
IOKPOBHAs, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOEHU,
(GYHKIMI 1 pacmoiIoXeHus TKaHel B opraHax pacTeHUH.

TkaHU KUBOTHBIX M YENOBEKA. THIbI XKUBOTHBIX TKAaHEW: AIUTEIMAJIbHAS,
COCIMHUTEINIbHAS, MbIllleuHas, HepBHas. OcoOeHHOCTH CTpoeHUs, GYyHKIUA U
PacCIIONOKEHUS TKaHEN B OPraHax )KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TI'e€HEpaTMBHBIE OpraHbl pacTteHud. OpraHel U
CHUCTEMBI OPTaHOB )KMBOTHBIX U YejoBeKa. OyHKIUHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3smMoB. Kapkac pacrenuil. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHyTpeHHuW ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEN.

JIB>keHue  OpraHu3MoB.  JIBM>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUAHOE, XKIYTUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MblleyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlorynomeHnne BOABI, YIJIEKHCIOrO rasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. IIuTtanue XUBOTHBIX. BHyTpunosnoctHoe u



BHYTPUKJIETOUYHOE TNuIleBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTAenbl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble keneswl. [lumeBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue oprann3mMoB. JIpixanue pacreHuit. Jlpixanue sxuBOTHBIX. [{uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. JlpIxarenbHasi IOBEPXHOCTb.
XKabepHoe u nérouHoe apixaHue. J{pIxaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCJIOKHEHUE CTPOEHUSA JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixatenbHasi cHUCTEMa YeloBeKa. MeXaHW3M BEHTWIALMHU JETKUX y MNOTUI] U
MIIeKOTUTatomux. Perymsmus apixanus. JlpixaTenbHbie 00bEMBI.

TpaHCIIOpPT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHMM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepale,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrum KpoBooOpaiieHus. OBOJIIOIMOHHBIE
YCJIOKHEHUSI CTPOCHHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepala u €€ peryisuus.

Beigenenue y opranusMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
cekpenus U 0OpaTHOE BCACHIBAHME KaK MEXaHU3Mbl paOOTHI OPraHOB BBIJEICHUSI.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. Ctpoenue u (QyHKIIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3anuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuil M UHUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kytukyna. Cpenctsa macCUBHOW M XUMHUYECKOU 3a1IUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammTa opranusMa ot OojesHeil. IMMmyHHas cucteMa uenoBeka. KietouHbiii u
TYMOpPaJIbHBIE HWMMYHHUTET. BpoXIEéHHBIM M TPHOOPETEHHBIM crenuduuecKuii
UMMYyHUTET. Teopusi KIIOHaIbHO-celeKTuBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnaiimrenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkumocTe W peryiasiuMs |y OpraHu3moB. Pa3znpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryanus y
pacTteHuil. POCTOBBIE BelIECTBAa U MX 3HAYEHUE.

HepBHast cucrema u pediekTopHas peryisuus y KUBOTHbIX. HepBHas
cucTeMa M €€ OTIeibl. DBOJIIOLHOHHOE YCI0KHEHHE CTPOEHUSI HEPBHOW CHCTEMBI
y KMBOTHBIX. OTHENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pednexTopHas ayra. bezycioBHbIE U YCIIOBHbBIEC PEDICKCHI.

I'ymopanbHas perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenes3pl HDHIOKPHUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.



B3anMocBsI3p HEpBHOW W DJHIOKPUHHOW cucTeM. [ umortanamo-runoduszapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojlopociny, «bakrtepun», «lIpocrermmey, «OpraHbl LUBETKOBBIX PAaCTEHUIN»,
«CucremMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopueBbie cuctembry, «CTpoeHue ctedus,
«CtpoeHue IUCTOBOM MIacTUHKN», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«ITumeBapurensHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas

cucrema», «HepBras  cucrema», «Koxka», «Msblmeynas  cucremay,
«BpinenurensHas cucrema», «OHIOKpUHHAsA cHucTeMay, «CTpOEHUE MBILILbDY,
«Mmmynurer»,  «KumeunonosoctHele», «(CxeMa  OUTaHUS  PacTEHUN,

«KpOBEHOCHBIE CHCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue nnaHapum», «BHyTpeHHee CTpoeHHE O0XKAEBOro 4depBs», «HepBHas
cucteMa poio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMbikatouxcs»,  «HepBuas  cuctema  nruny, «HepBHas — cuctema
MJIEKONUTaIoMuX», «HepBHas cuctema uenoBekay, «Pediexcy.

OOGopynoBaHKe: CBETOBOW MHUKPOCKOI, MHKPOMpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOMpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOXXHMX, YKUBbIE AK3EMIUISIPbl KOMHATHBIX PacTeHUM, repOapuu
pacTeHuil pa3HbIX OTACJIOB, BJIAXHBIC MpPENapaTbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECNO3BOHOYHBIX IKHUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyoBaHue /ISl IEMOHCTPAIMH IIOYBEHHOTO Y BO3IYIITHOTO MUTAHUS PACTEHUH,
pacHieTuIeHusI Kpaxmaiia U 0eIKOB Mo iecTBHEM (epMEHTOB, 00OPYAOBAHUE IS
JNIEMOHCTPALIUU OIBITOB MO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3MaA
IbIXaTEJIbHBIX JBUKEHHUI, MOJIEJIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHel pacTeHUII.

JlaGoparopHasi pabora «/3yueHre TKaHEN KUBOTHBIX).

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

Tema 10. Pa3MHoOKeHHE ¥ pa3BUTHE OPTAHU3MOB

dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYAsl BET€TaTUBHOE) U
nosioBoe. Buabl  0Gecrnonoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJISAIMS,
dbparMeHTanus, KIOHUPOBAHUE.

[TosoBoe pa3smuoxeHue. IlosoBbie KIIETKU, WM rameThl. Meio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnurosep. buosmorndecknii cMbICi
Meio3a W TIOJOBOro mpouecca. Melo3 U €ro MecTo B JKU3HCHHOM IIMKIIE
OpTraHU3MOB.



[Ipen3aponpimeBoe pasBurue. I'amerorenes y uBOTHbIX. [10JI0BBIE KeEme3bl.
OO6pazoBaHue U pa3BUTHE NOJOBBIX KieTOK. Criepmarorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CrocoOBI
OIUIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOIIOTUSl — HAayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozcenez — oOHa u3 21agHvIX NPoOIEM IMOPUOTIOCUL.
Konyenyus mopghocenos u mooeru mopgoeenesa. Cramuum >MOpUOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpoomenwe. Tumbl  apoOieHwHs.
Jemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH ApPOOJICHUS MIIEKOMUTAIOIIMX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuus). 3aKiiajika OpraHoB U TKaHEW U3 3apoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (SMOpUOHANBHAS WHIYKIIHS).
Jakimagka IUIaHa  CTPOEHMS JKMBOTHOTO KaK  PE3yibTaT HMEpPaAPXHUUECKUX
B3aMMOJIEUCTBUI TeHOB. BrusHue Ha >MOpUOHANIBHOE PA3BUTHE PaA3IMYHBIX
(haKTOPOB OKpYKAIOIIECH CPEIbI.

Poct u pa3Butue x*uBOTHBIX. [locTamMOpuoHansHbIA nepuoi. Ilpsmoe wu
HempsiMoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX YKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOrO0 M HENPSIMOTO
pa3BUTHUSI, UX PACIPOCTPaHEHUE B MpUpoie. Tumbl pocTa KUBOTHBIX. DakTOpPHI
pEryJISIlIuU POCTa KUBOTHBIX U yesoBeka. CTauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KUBOTHBIX U uenoBeka. [lepuonabl oHTOrenesa yenoseka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

PasmHOXeHne u pasButue pacteHui. ['amerodur m cmopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacteHuil. OOpa3oBaHue cmop B Mporecce MeHo3a.
l'amerorene3 y pacreHuid. OIUTOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOE OIJIOOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue U
Pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJsiliMi OHTOTE€HE3a Y PACTEHHUM U )KMBOTHBIX.

JdeMoHcTpanuu

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

Tabmumer u cxembl: «BereratmBHOe pa3sMHOXKEeHHE», «THIIBI Oecmoyoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANBD», «Pa3MHOMKEHHE DBIIIEHBI»,
«Pa3zmHOkeHue Tuape», «Meno3», «XpoMocoMmely, «l'amertorenesy», «CtpoeHue
SUIEKIIETKH U crepMaro3ouia», «OCHOBHBIE CTaAuM OHTOreHeszay», «llpsmoe u
HenpsiMOe pa3BuTue», «Pa3zButhe wMaiickoro xyka», «Pa3Buthe capaHum,
«Pa3Butne asArymkm», «JIBoilHOE OIUIONOTBOPEHHE y LBETKOBBIX PAaCTEHUI»,
«CtpoeHue ceMsH ONHOJONBHBIX U JIBYJIOJBHBIX PacTEHUN», «KU3HEHHBIA IUKII



MOPCKOM  KamycTbl», <«OKWM3HEHHBIM LHKIT  MXa», <« KHU3HEHHBIA LUK
ManopOTHUKAY, « KU3HEHHBI IUKII COCHBD.

OOGopyloBaHME: CBETOBOM MMKPOCKOI, MHUKpONpenapaTrhl SUIEKICTOK MU
CIIEpMaTO30U10B, MOAEIb « UK pa3BUTHS JIATYIIKW.

JlaGopaTopHasi padora «/3ydeHrue CTPOCHUS MOJOBBIX KJIETOK Ha FTOTOBBIX
MHUKpOIpenaparax».

IIpakTnyeckass padora «BrpisiBIIeHME NPU3HAKOB CXOJCTBA 3apOJbILICH
MTO3BOHOYHBIX )KHBOTHBIX).

JladbopaTtopHass padora «CTpoeHHE OpraHoOB pa3MHOXKEHUS BBICIIHUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopusi cTaHOBICHHMs W pa3BUTUA TEHETUKU Kak Hayku. PabGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonbuoBa, H. Y. Basunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumaenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHSATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJBTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUAOJOTUYECKUM,  [UTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Toptpersi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel 1 cxembl: « MeTOIbI TeHETUKNY, «CXeMbl CKPEIUBAHUS.

JladbopaTtopHasst padora «J/Ipo3oduna kKak OOBEKT TI'EHETHYECKUX

HCCIECIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHnens — 3aKOH

eanHooOpa3usi ruOpua0B nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH paclIeIUIeHUsT NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluIuBaHus. [ umores3a 4ncToThl ramMer.

AHamusupyrolee ckpemuBanue. 1IpoMexyTouHbl XapakTep HacleI0BaHUs.
Pacuieruienne npu3HaKkoB IPU HETIOJHOM JOMUHUPOBAaHUM.

JHurnOpuaHoe ckpemyBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HAcJlelIOBaHMUS  TpU3HAaKoB.  lluTolormueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpELIMBaHU.



CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuemnneHHoe
HACJICOBAHHE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIN MEXAHU3M OIPENENEHUs 1Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M rereporaMmeTHbld I1ojd. ['eHeTmueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHre NMpru3HaKoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aiuienn3M. B3anmonencTBue HeaUIeIbHBIX TI'E€HOB.
Kommnnementapuocts. Onuctas. [Tonumepus.

['eHeTMYeCKUIT KOHTPOJIb Pa3BUTHS PACTEHHI, >XKUBOTHBIX M YEIIOBEKA, a
TaK)Ke (PU3MOJIOTMYECKUX MPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (YHKIHM.
['eHeTn4eckue MEeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO3IUH
— Tapa3uT» U «XO35UH — MHUKpPOOMOM». ['eHeTHYecKHhe acheKTbl KOHTPOJISI U
M3MEHEHHUS HaCJIeACTBEHHOU HH(OpPMAIIUHU B MOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

[Toprperst: I'. Menaens, T. Mopras.

Tabmuub! u cxemsl: «IlepBblii 1 BTOpoil 3akoHbl Menaens», « Tpertuid 3aKkoH
Menpens», «AHanmmsupyroniee ckpemuBanuey, «HemomHoe noMuHHMpOBaHUEY,
«CueryieHHOe HacJeJI0BaHWE TNPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,
«Kapnorunn yenoBeka», «Kapuotun npozoduisl»y, «Kapuorum NOTHIBD,
«MHOKECTBEHHBIN aJiean3M», «B3aumMo1elicTBuE T€HOBY.

O6opynoBanue: MoAelb M JEMOHCTpalMUd 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TOKOJCHHS U pACHICIUICHUS MPU3HAKOB, MOJAENb s
JEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBaHMS NPU3HAKOB, MOJEIb IS
JEMOHCTPALlUM CLEIUICHHOTO HACJIEJOBAHMUSA IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MuKponpenapar: «pozoduinay.

IIpakTnueckas pabGora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUS Y IPO30(DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3yiabTaTOB  AUTMOPHIHOTO
CKpEUIMBaHUS Yy AP030(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

B3aumogeiictBue rTeHoTMna u cpeapl npu  (opmupoBaHmHm (PeHOTHTIA.
N3menunBoCTh Npr3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHass U3MEHYMBOCTh. Ponb  cpenbl B (OpMUpPOBAHUU
MOJU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakunu npusHaka. BapuanumoHHBIN
pan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MoJau(dUKaIMOHHOU
WU3MEHYUBOCTH.



I'enoTunuueckas ”3MEeHYUBOCTh. CBOWMCTBA T€HOTUITMYECKON M3MEHUYUBOCTH.
Bupl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunatuBHass u3MEHYHMBOCTh. Mei03 W TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON U3MEHUYHUBOCTU. POsib KOMOMHATHUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax 0JIHOTO BUIA.

MyTainmoHHass W3MEHYMBOCTh. BHIbl MyTalnMii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLMPOBAHHBIE MyTaluW. SnepHble U
qUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYECKHE U TMOJI0Bble MyTanuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanuid. MyTareHpl W HUX BJIMSHUE HA OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO MpoIecca. 3aKOH TOMOJIOTUYECKHUX PSJI0B B
HacnencTBeHHoW m3meHunBoctu (H.M. BaBunoB). BHesaepHas U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U 3INULEHOMUKA, PpOb ONUSEHEMUYECKUX (HaKmopos 6
HAac1e0068aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHcTpanuu

[Toprperst: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuiet u  cxembl: «Bugsl  u3meHumBocTH», «MoaudukanuoHHas
U3MEHYUBOCTbHY, «KombOuHatvuBHas W3MEHYUBOCTbHY, «Mero3sy,
«OmnogorBopenuey, «I'eHeTnueckue 3a00eBaHUs YeTOBEKa», « Buabl myTanmii.

OO6opynoBaHue: XUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PacTeHUH,
pucyHku (¢poTtorpadpum) >KMBOTHBIX C Pa3JIMYHBIMU BUAAMHU U3MEHYMBOCTH.

JlaGoparopHuast padora «MccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuanMoOHHOTO psga U
BAPHUALIMOHHON KPUBON».

IIpakTuyeckass padora «Myrtauun y J1po3odunbsl (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTHKA YesiOBeKA

Kapuotnn wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMa
yernoBeka. MeTonbpl  M3YyYE€HMsT T€HETHKH  YEJOBEKA: T'E€HEAIOTMYECKHUN,
OJIM3HEIOBBIN, HUTOTE€HETUYECKUH, NOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TE€HETUYECKU. CoBpemeHHOE onpeieNIeHHue r€HOTHUNA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIUPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnencTtBeHHbie 3a00yieBaHUsI YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3HM uyenoBeKa. boje3HM ¢ HACIEeICTBEHHOW MPEeApacroioKEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPEAOTBPAILICHUN U JICUEHUH T€HETUYECKHUX
3a00JieBaHUM 4YesnoBeka. MeIuKO-TeHeTHYeCKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIETKH. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.



'enetndeckue (GakTOphl TOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3UYECKOMY U XMMUUYECKOMY 3arps3HEHUIO OKpYKarouen cpeinl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTh YETIOBEKA K MATOJIOTHSIM.

JdeMoHCTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTOabl U3yUYEeHUS] TEHETUKH
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTuyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cestekuusi opraHusMoB

JlomMecTUKalMs M CEJNEKUUs. 3apOKICHUE CEeIEKIMU UM JOMECTHUKAIIUHU.
VYuenne H. W. BaBumoBa o IleHTpax MNOpouCXOXAEHUS U MHOro00pas3us
KYJIbTYPHBIX pacTeHuil. Poib ceneknuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHBIX. CopT, mnopoaa, ITaMM. 3aKOH TI'OMOJIOTUYECKHX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocth H. WM. BaBunoBa, ero 3HaueHue id
CEJIEKIMOHHOU padoThI.

Metoasl cenekImoHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. OTarsl KOMOMHAIIMOHHON CCJICKIIUH. UcneiTanue
NPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIbIO OLEHKHU
(eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PaananroHHbIl 1 XMMUYECKUM MyTareHe3 Kak MCTOUYHUK MYTAlUMU Yy KyJIbTYPHBIX
dbopm opranu3zMoB. HMcnosib30BaHHE€ TE€HOMHOIO PEIaKTUPOBAHUSI U METOJOB
pekomOuHanTHBIX JIHK 1151 mostyueHust iCX0JHOTO MaTepuaia Jjisi CeJICKIINH.

[Tomyuyenne ITOJIUILIIOUIOB. BuyTtpuBnaosas THOpUIN3ALINSL.
bnuskoponcTBeHHOe  ckpemuBaHue, win  uHOpuauHT.  HepomctBeHHoe
CKpelllUBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudbpuauzanus. [Ipeononenue Oecrionus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CEJIEKIIMA PACTEHUHN U KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre U U3yUYEeHUE TE€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUUN U
UX JUKUX PpOAMYENH i1 CO3JaHMs  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpanenue u ynpaejieHue
2EHeMUYeCKUMU Pecypcamul CeNbCKOXO3AUCMEEHHBIX U NPOMBICI0BbIX HCUBOMHBIX
8 Yensax YAYUUeHUs Cyuecmeyiomux U co30aHusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosuvlx uoell U nepCneKmueHbIX MmexHoI02UlL.

JdemoHcTpanumn

[Toprperer: H. U. BaBumios, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlykssinenko, b. JI. Acraypos, H. bopinoyr, /. K. bensies.



Tabmuis! u cxemsl: «LIeHTPBI MPOUCXOXKICHUS U MHOTOO0Opa3Hsl KyJIbTypHBIX
pacTeHmi», «3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEICTBEHHOW W3MEHUYHMBOCTH,
«Metoapl cenekumny, «OTaanénHas rudpuauzanusy, «MyrtareHes».

JlabopaTopHas padora «/I3yyeHre cOPTOB KyJbTYPHBIX PACTEHUN U MOPOL
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3yueHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBrBKa pacTeHHI.

Jkckypeusi «OCHOBHBIE METOJbl M JOCTHIKEHHUS CEJEeKIMU PacTeHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI yY4acTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOPAaTOPHIO
arpOyHHBEPCUTETA UJIM HAYYHOI'O LIEHTPA)».

Tema 16. buoTexHo/I0rus U CHHTeTHYeCKAasi OMOJIOT U

OOBeKThl, UCHONB3yeMble B OHMOTEXHOJOTMH, — KIIETOUHBIE M TKAHEBBIC
KyJbTYpBHI, MUKpPOOpPTaHU3MBI, 170.4 XapaKTEepUCTHKA. Tpamumonnas
OMOTEXHOJIOTHS:  XJIEOOMEUYeHHe, TMOJyYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJeMe. Mukpoouonornueckuii cuHTe3. OOBEKTHl MHUKPOOHOJOTUYECKHUX
TexHonorui. [Ipon3BoacTBO O€liKa, aAMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C L[EJIbIO MOJTYyYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTpEUaroIMecs B IPUPOAe OMOCUHTETUUYECKHE MTYTH.

Knerounass mnxkenepus. MeToapl KynbTypbl KIETOK M TKAHEWM PACTEHHUA M
#*UBOTHBIX. Kpuobanku. Comatuyeckas ruOpuau3anus ¢H  COMaTHYECKUU
sMOpuorenes. lcmnonb3oBaHue TalJIOUJOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. HMcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKkoHCTpyKuus
AMIEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALMH SIIEP KIIETOK.
Texnonoeuu 0300pO8JIeHUs, KYJIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHOJNCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W Te€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha W
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cosdanue mpanceennwvix opeanuzmos.
JlocTuXKeHussT ¢  NEPCHEKTHBBI XPOMOCOMHOM W TE€HHOM  WHYKEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMBI TEHHON UHXKEHEPUU.

Menuuunckue ouorexnosoruu. [loctrenomuas nudposas meaununa. [1LP-
JMAarHocTuka. MeTaOoJOMHBIN aHaliW3, TEHOLUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbsA. VCIOJIB30BaHHE CTBOJIOBBIX
kineTtok. TaprerHas Ttepanuss paka. 3D-OmoumkeHepus misg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3AaHHS KOMILJIEKCHBIX
TKaHEel COoYeTaHWEM TEXHOJOTUM TPEXMEpHOro OUONMPHUHTHHTAa U ckaddonauHra
JUIS peLIeHus 3a/1a4 NePCOHATU3NPOBAHHON MEIUIIMHBIL.



Coznanne BEKTOPHBIX BaKIMH C IENbI0 OOecredeHus: KOMOMHMPOBAHHON
3amuThl OT BO3Oyauteneir OPBU, ycTaHOBIEHHME MONEKYJSIPHBIX MEXAHU3MOB
¢yukunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00s1€BaHuUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabnuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B IMPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPUSD».

JlabopaTopHasi padoTa «/3yueHne 00beKTOB OMOTEXHOIOT UM,

IpakTHueckas padora «llonyyeHre MOJIOYHOKUCIBIX MPOIYKTOBY.

JKeKypeusi «bHOTEXHONOrMsT — BaxKHENIIAs TMPOU3BOAUTENBHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaenue W pa3BuTHE 3BOJIONMUOHHBIX NPeEACTABICHUNA B
Oonosorum

OpomononHast teopust Y. JlapBuHa. IIpeanochUiKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HayuyHas faestenbHocTh Y. JlapBuHa.

JIBrKy1IMe cuiibl 3BOJIOIKMH BUAOB 110 Y. JlapBUHY (BbICOKas MHTEHCUBHOCTD
pPa3MHOXXEHHS  OpPraHM3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternueckoit Teopun msBomonun (CTDI). HeltpanbHas
Teopust dBomtouud. CoBpeMeHHas HBOJIOIMOHHAs OuoJjorusa. 3HauyeHue
HBOJIIOLIMOHHOM T€OpuH B (POPMUPOBAHNUHU €CTECTBEHHO-HAYYHOU KAPTHUHBI MUPA.

JdemoHcTpanumn

[Toprpeter: Apucrorens, K. Jlunnen, K. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. apsun, C. C. YerBepuxos, W. 1. lImansraysen, x. Xonaein, . K.
benses.

Tabmuubr um cxembl: «Cucrema »xuBod mnpupoasl (mo K. JluHHew)y,
«Jlecthuna xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm (QopMUpOBaHUS
IPUCIOCOONIEHU y pacTeHuii W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyo6ei», «MHoOroobpasue KyJIbTypHBIX (opM
KarycTb», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuHy)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJ0KEHUS CUHTETUYECKON TEOPUHN IBOJTFOLIUN.

Tema 2. MUKpP03BOIIOLMSA H €€ pe3yJIbTaThI

[Tonynsuus kak 3JeMEHTapHas eIWHHIA 3BOTOLNU. COBPEMEHHBIE METOIbI
OLICHKM T'€HETUYECKOro pa3zHooOpazusi M CTPYKTypbl mnonyisuuil. M3meHnenue



reHoOoH/Ia TOMYJISAIUMA KaK JJIEMEHTAPHOE DBOJIONMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBuosecus JIx. Xapnau, B. BaitnOepra.

OneMeHTapHble (aKTOpbl (ABUXKYIIME CHIJIBI) SBOJIOUMH. MyTallMOHHBIHN
npouecc. KomOumHaTuBHass u3MeHUuBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajuiesied B momyismusax.  Oddexr
ocHOBartend. JIpgexm Oymuinounoco eopaviuwika. CHUdiCEHUe 2eHemuyeckKo2o
pasznoobpazus: npuuunsl u cireocmeus. llposenenue s3gpghexma Opeiigha eenos @
bonvuux u  manvix  nonyaayusx.  Mwurpanun.  M3onsums  TOMyJISIUI:
reorpadudeckas (IpoCTpaHCTBEHHAs), OMoornyeckast (penpoayKTUBHAS).

EcrecTtBeHHbli 0TOOp — HampaBmstoui ¢akrop 3Boionuu. Dopmbl
€CTECTBEHHOro  oTOOpa:  JBIXKYIIUH, CTaOWIM3UPYIOUIUH,  pa3pbIBAIOLIUNA
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HUKHOBEHHE M HIBOJIIOIMS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0aeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPO3BOJIOLHUH.
Bo3nukHoBeHHe — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(hOIOrHYecKue,
¢usnonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTb
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpazoBanue Kkak pe3yibTar
MUKpOIBOJIOIMHU. M3omsiiuss — kioueBod ¢aktop BupooOpazoBanus. Ilytu u
CrocoObl BUJ1000pa30BaHUS: aJJIONaTPUUYECKOe (reorpaduueckoe),
CUMITAaTPUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE (mosMIUIOn IU3aIus,
rubpuauzanms). JMUTenbHOCTh HBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3usl.

Ponp 3BomtonMOHHOW Oumosiorun B pa3pabOTKe HAy4YHBIX METOO0B
COXpaHeHus1 OMopazHoo00pa3rsa. MUKPOIBOJIIOIUS U KOIBOIIOIUS Mapa3uTOB U UX
X0351eB. MexaHu3mMbl (POPMUPOBAHUS YCTOMUMBOCTA K aHTUOMOTHKAM U CHOCOOBI
OOpBOEBI ¢ HEl.

JdemoHcTpauumn

[Toptpetsi: C. C. UerBepukos, 3. Malip.

Tabmuupbr U cxembl: «MyTallMoOHHAsE H3MEHYUBOCThHY, «llomymnsimonHas
CTPYKTypa Buaay», «Cxema nposBieHus 3akoHa Xapau—BaitHOepray», «/[puxyiue
CUJIBl 3BOIIOLUNY, «DKOJOTHYECKass M30JSALUs MONYJAIUi CeBaHCKOM (openny,
«l'eorpaduueckast UM30ISAIMSA  JIMCTBEHHMIIBI CUOMPCKOM W JIMCTBEHHMIIBI
naypckoiy, «llonmynairoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSA €CTECTBEHHOro o0T00pa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«naycTpuansHbeiil Menanu3My», «KuBbie uckomnaembie», «[IoKpoOBUTENHCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue amantanuny, <«lIpucmOCcOOIEHHOCT, OpraHU3MOB U €€



OTHOCUTENBHOCTBY», «Kpurepuu Buaa», «Buasl-nBoitHukn», « CTpyKkTypa Buia B
npupozae», «CrnocoObl Buao0OpazoBaHus», «l'eorpaguueckoe BUA00Opa3zoBaHUE
TPEX BUIOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUILY,
«ITonmunnounel pactenuit», «KamycTHo-peneunblii ruGpumy.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIMH HACEKOMBIX, dydea IMTHUIl |
3Bepell C MpuUMepamMu pa3IMYHBIX TPUCIOCOOJCHUM, dYydela NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, O0Opa30BABIIUXCS
Pa3IUYHBIMH CTIOCOOAMH.

JlabopaTtopHass paGora «BpIsiBIeHHE W3MEHYMBOCTH Yy OCOOEH OIIHOTO
BUJIAY.

Jlabopatopnas  pabora  «llpucnocobienus  OpraHMsmMoB U HX
OTHOCUTEJIbHAS 1[€JIECO00PA3ZHOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLNS U €€ pe3yJibTaThl

Mertonpl u3ydyeHUsT MakpolsBodonuu. [laneoHTonmornueckue  METOIBI
uzyuenus: HBomtouuu. Ilepexomubie GopMbl M (QUIOTE€HETUYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus: 3Bojtouuu. CpaBHeHue GJIopel U
¢dayHsl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJIEMUKHU U PEIUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMbl U3YUCHUS
sBOMIONMU. ['eHeTHuecKkne MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSIBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OPraHbI.
Pynumenrtapusie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUUYECKHUE,
OMOXMMHYECKHME M  MaTeMaTHMYeCKHe  METOJbl  HM3Y4YEHHUS  DBOJIIOIUU.
I'omonornynsie reHbl. COBpEMEHHBIE METOIbI MOCTPOCHHUS (UIOTEHETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallMX U SBOJIIOIUS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuiIa) dBOJMIONUU. [Ipunyun cmenvl QyHKYuU.
HeobOpatumocTs 3BoONMKM. AanTuBHAs paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIIOLU Y.

JdemMoHncTpanuu

[Toptpetsi: K. M. Bap, A. O. Koanesckuii, ®. Mromiep, J. ['ekkenb.

Tabmuubl 1 cxembl: «OUIOTEHETHUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepb»,  «Creronedanb»,  «Punnodute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HbI 3emin», «/lpelid KOHTHHEHTOBY,
«Penuktely, «HavanbHble cTaguu SMOpPHUOHAIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHe», «PyaUMEHTBI»,



«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YENOBEKA W IMUMMIaH3e», «[ aBHBIC
HaIpaBJIEHUS IBOIOLUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJTIOLII.

OOGopyoBaHMe: KOJUICKIIMU, TrepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHbBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWoreHes u
naHcnepMusi. JloHay4Hble IPEICTaBICHUS O 3apOXKIECHUH KHU3HU (KpeallOHU3M).
['unores3a NOCTOSHHOIO CaMO3apOXKICHUS KU3HU U €€ onpoBepkeHue onbiramu O.
Penu, JI. Cnannanmanu, JI. [Tactrepa. [IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATaIlbl HEOPraHU4ECKON ABOJIIOLIUH. [InanerapHas
(reojoruueckast) SBOJIONUSA. XHMHYECKAs OHBOIIONMSA. AOHWOTCHHBIM CHHTE3
opraHmyeckux BemniecTB u3 Heopranudeckux. Ombir C. Mwmmepa u I'. HOpwu.
OG6pazoBanue mnoaumepoB U3 MoHoMmepoB. KoaimepBatHas rumoreza A. .
Omnapuna, runoresa nepBuyHoro 0yiabona JIx. XomnaeitHa, reHeTHYecKas TunoTes3a
I'. Ménnepa. Pubosumer (T. Yex) u rumoresa «mupa PHK» V. T'mnbGepra.
®opMupoBaHuE MEMOPaH U BO3SHUKHOBEHHE MMPOTOKJIETKH.

HUctropua 3emmm u Meronel €€ wusyuyeHusd. lckomaeMple OpraHMYecKHe
ocrarku. ['eoxpoHonmorus u e€ Meroabl. OTHocuTenbHas U aOCONIOTHAs
reoXpoHoorus. I'eoxpoHosiornyeckas ImKana: 30Hbl, 3pbl, IEPHUOJIBI, SITOXH.

HauanbHble 3Tambl opranndeckoi sBosronuu. [losiBeHWe u  3BOJIOLUS
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJioT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomatonutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHne 3yKaproT (CMMOMOTeHe3). DBOTIOLUOHHOE TPOUCXO0KIEHNE
BUpycoB. lIpoucxokieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX TPy MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOIMH BHICHINX pacTeHHil. OCHOBHBIE apoMOP(O3bI
pactenuii. Bpixon pacremnit Ha cymy. [losBieHue CHOpOBBIX pACTEHUN U
3aBoeBaHME UMH cymnd. CeMeHHble pacTeHHs. [IpoMCXOXKIEeHHE LBETKOBBIX
pacTECHUH.

OcHOBHBIE 3Tallbl 3BOJIONHUHM XKUBOTHOTO Mupa. OCHOBHBIE apoMOPQO3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbI€ KUBOTHBIE. JKH3Hb B BOJE. DBOJIOLHUS MTO3BOHOUYHBIX.
[Tpoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHne MIEKOMUTAIONUX U
ntul. [lpuHnun kmoyeBoro apomop@dosa. OcBoeHHe O€CNO3BOHOYHBIMU U
MO03BOHOYHBIMHU KUBOTHBIMH CYIIH.

Pa3zButne xu3HM Ha 3emie MO 3paM U MEPUOJAM: apXeu, MPOTEpPO30i,
nmajgeo30i, Me3030¥, KaitHo30#. OOmas  XapakTepucCTHKa KiIuMarta |



reojorndyeckux mnpoueccoB. [losiBIeHHME W pacuBeT XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE Ha Ia30BbIil cOCTaB aTMOC(epHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKHE KPU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUSI MAacCOBBIX BbIMHpaHH. COBpPEMEHHBIN SKOJOTMYECKUU KPU3HC, €ro
ocobenHoct. [Ipobiaema coxpaneHus GnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [lpuHuumnel kiaaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnannanu, JI. Ilacrep, . . Meunukos, A. U.
Omnapun, [Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «CxeMma omnbita @. Penny», «Cxema onbita JI. [1actepa mo
U3YUYCHHUIO CaMO3apoXKIeHUsl ku3Hu», «Cxema ombita C. Mmmiepa, I'. FOpuy,
«JTanbl  HEOPTraHUYECKON  ABoIOLMNY»,  «l'€0XpoHOJOrMYecKass  IIKajiay,
«HavanpHble 3Tanbl OpraHUYECKON 3BOJIONUNY, «Cxema o0pa3oBaHUs dYKAPUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOM mnpupoab», «CTpoeHue BHUpYCay,
«Apomopdossl  pactenmity, «Punnodure», «OIHOKIETOUYHBIE BOJOPOCITH,
«MHoroknerounsle Bogopocam», «Mxm», «llamoporaukn», «l'onocemeHHbIE
pactenus», «OpranHbl IIBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHUS KHUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmue», «KuieuHonosocTHbIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOEIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItunpy, «Mekonurarommey, «Pa3Butne XuU3HU B
apxeunckon spey», «Pa3zBuTue )XU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE )KU3HU B
NaJIE030MCKOU 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCcKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUuYECKOTO MUPay.

OO6opynoBanue: repOapud pacTeHUl pPa3MUYHBIX OTIEIOB, KOJUICKIIHU
HACEKOMBIX, BIIAXKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUN
UTJIOKOXKHMX, CKEJIEThl [MO3BOHOYHBIX JKMBOTHBIX, YydYesla NTULl W 3BEpeEu,
KOJUICKIIUH OKAaMEHEJIOCTEH, TMOJIE3HBIX HMCKOMAEMbIX, MYJSKA OPraHUYEeCKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnass ga0opatopHasi paGora «MoaenupoBaHUE — ONBITOB
Mumnepa—tOpu 1o n3yyeHuto abMOreHHOr0 CHHTE3a OPraHUuYECKUX COSTMHEHHUH B
NEPBUYHON aTMOchepey.

JlaGoparopuass pabora «/3ydueHue W oOmnMcaHWE€ HMCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTAHU3MOBY.

IIpakTnueckas paGora «l3yueHue 0OCOOEHHOCTEH CTPOCHHUSI PaCTEHUU
Pa3HBIX OTAECIOBY.

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUSI TO3BOHOYHBIX
KUBOTHBIX.

Tema S. IIpoucxoxkaenue yeji0BeKa — AaHTPOIOI eHe3



Paspaensl v 3a1aun aHTpONOJAOrUU. METOIbI aHTPOITOJIOT M.

CraHOBIIEHUE TPEACTABICHUA O MPOUCXOXKIECHUU 4YeJIOBEKa. Penurnosnsie
B033peHMs. COBpEMEHHbIE HAYUHbIE TEOPHH.

CxoncTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.
CBuzaerenbcTBa  CXOJACTBA  4YEJNOBEKA € JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHTYECKHE, ($bU3M0II0r0-OMOXUMHUYECKHUE,
noBegeHuYeckue. OTINYUs YelloBeKa OT )KMBOTHBIX. [IpAMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPOIOreHe3a: OMOJIOrMYEeCKUe, COLMaIbHbBIE.
CooTHollleHne OMOJIOTUYECKHUX U COLIMAIBHBIX (PAaKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTaAMM aHTpOINOreHe3a. PaHHHE 4YeT0BeKOOOpa3HbIe 00€3bsHBI
(MPOKOHCYIIBI) U paHHHUE MOHTUJIBI — OOIIHE MPEAKH YeTI0BEKOOOPa3HBIX 00€3bsH U
MOJIe. ABCTPAIONUTEKN — JBYHOTHE NMPEAKH JIOJAeH. UenoBeK ymenbli, IepBhIe
W3TOTOBIICHUSI OPYAUM Tpyaa. YenoBeKk NpAMOXOASAIINN U TEPBBIA BBIXOJI JIOACH
3a  mpeaensl  Adpuku. YenmoBexk reWmenpOeprckuii  — 0OmMMUNA  TIPENIOK
HEaHJIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro. UenoBEeK HEaHIEPTAIbCKUN
KaK BHJ JIIOJIEW XOJOJHOro Kiumara. YeraoBek pa3syMHbIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka v MajJeOreHOMHUKA.

DBOJIOLHS COBPEMEHHOTO uejoBeKa. EcTecTBeHHBII OTOOp B MOIMYJISIUAX
yesioBeka. MyTanvoHHbIH mpouecc U noaumMopdusM. [lomynsiiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «d(QQPexkT ocHOBATENsD B MOIMYJISIUAX COBPEMEHHOTO
YeJIOBEKa.

UYenoseueckne pacel. [loHsatne o pace. bosbmme pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOHJHAs
(a3narcko-amMepukaHckas). BpeMsa W myTH paccelieHHsl YelIOBEeKa IO IIJIaHETe.
EnuuacrBo  yenoBewecknx — pac.  HayyHas  HECOCTOSITENBHOCTH  pacH3Ma.
[Ipucrnoco0aeHHOCTh YeJIOBEKa K pa3HbIM YCIOBUSM OKPYXAIOLIEH CpEeJbl.
Bnusinue reorpaduyeckoil cpeasl M Jpeiida reHOB Ha MOPQOJIOTUIO U
(bU3HONOTHIO YeTIOBEKA.

MexauCIuIUIMHApHBIE ~ METOAbl B (u3WYecKor  (OMOJIOTHYECKON)
AHTPOIOJOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJOTUS U MaJ€0aHTPOIOJIOTHUs
YeJIOBEUYECKUX NOMYJISIUi. brHoconuanbHble MCCIEAOBAHUS MPUPOABI YEIIOBEKA.
HccnenoBanue K03BOTIOLUN OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. dapsun, JI. JIukn, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuubl u cxembl: «MeTOIbI AaHTPOTIOJIOTUNY, «['0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHb, «CKelIeT 4YeloBeKa M CKEeJeT IIMMIIaH3e»,



«PyIMMEHTHI U aTaBU3MbIY, «J[BHXKylIME CUIIBI aHTPOIIOT€HE3a», « IBOIIOIUOHHOE
IpPEBO  4eNOBEKa», «ABcTpamonuTek», «UYenoBek  ymenslii», «Yenosek
NPAMOXOIAIIMNIY, «JleHncoBckuid yenoek» «Heanaepranpuby, « KpomMaHbOHIIEIY,
«IIpenku yenoBeka», «ITanbl SBOJIOLUU YEIOBEKA», «Pachl 4elIoBEeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeIMETOB MaTepHAIbHOM
KyJIbTYypbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MU(OJOTMYECKUMU W OUOJEHCKUMHU CHOKETaMU  TMPOMCXOXKJICHUSI 4eJIOBEKa,
doTorpaduu Haxo/I0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJTOBEKa, MOJIEIb
yepena 4YeJoBeKa M 4epena IIMMIIAH3€, MOJENIb KUCTH 4YEJIOBEKa U KHUCTHU
HIMMIIAH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.

Jlabopatopnas padGora «J/3yueHne o0coOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHue 3K0JI0rM4ecKuX aJanTauui YeJI0BEeKay.

Tema 6. JkoJioruss — HayKa O B3aUMOOTHOIICHHMSAX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIel cpeaou

3apoxzeHre u pa3BuThe dkojoruu B Tpynax A. I'ymGonbeara, K. @. Pynbe,
H. A. CeBepuora, 3. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
3KoJIoruu. CBSI3b AKOJIOTUU C IPYTUMU HAyKaAMHU.

Meroabl sxonoruu. [loneBbie HaOMOIEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpPUPOJHBIE U JIabopaTopHbie. MoJenupoBaHUe€ B OKOJIOTUU. MOHUTOPHUHT
OKpY>Karolen cpe/ibl: JIOKaIbHbIN, peTMOHATIbHBIN U TJI00aTbHBIH.

3HaueHNe DKOJOTMYECKHUX 3HAHUW JUIA  4YeJIOBEKa. KOJIOTMUECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3EH 4YeJOBeYeCTBa C mnpupoaor. dopmupoBaHue
3KOJIOTUYECKOU KYJIBTYPBI U 3KOJIOTHYECKON I'PAMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpetrsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3gensl dkoaorun», «Metoasl dkojaorumy, «Cxema
MOHHUTOPHUHTA OKPYXKAIOIIEN CPEIBD».

JlabopaTopHas padora «3yuenue METOJ0B JKOJIOTHYECKUX
UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

DKoJoruueckre GpakTopbl U 3aKOHOMEPHOCTH HX AencTBus. Knaccudpukanms
AKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHUE, OUOTHYECKHE, aHTponoreHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUS 3Koyorndeckux ¢akrtopo. IlpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKonorudyeckuit dakrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. JKOJOTMYECKUE TPYIIIbI



pacTeHUWH M JKUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CHrHaJbHas poJib CBETA.
doTonepuoan3M.

Temneparypa kak skonormdeckui (axrtop. JleiicTBue TemiepaTypsl Ha
opranu3Mmbl. [1oMKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skojormueckuid (aktop. Ilpucnocobienus pacTeHHil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanuys pacTeHH MO OTHOIIEHUIO K
Bojzie. [Ipucrnoco0iennst )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOWUTaHUS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
ryOMHHAs  TMOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  PU3MKO-XUMHUYECKHE
0COOEHHOCTH cpea oOuTaHus opranu3zMoB. IlpucrocoOnieHuss OpraHu3MoB K
KU3HH B PA3HBIX CPEIax.

buonornueckue purmbl. BHemHue W BHyTpeHHHE pUTMbL. CyTOUYHBIE U
roJlnyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Qopmbl  opranusMoB. [loHsiTue o0 JKU3HEHHOUW (QopMme.
XKu3HeHHble POPMBI pacTEHUM: 1E€PEBhS, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI >KUBOTHBIX: THAPOOHOHTHI,
reoOMOHTHI, a9pOOHMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a >KU3HH.

buortuueckne  daxtopel.  Bumbpl  OMOTHMYECKHMX  B3aUMOJICHCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MYTYyalu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJeOHu4yecTBo). Herpopuueckue
B3aUMOJICUCTBUS  (TomMyeckue,  Qopuyeckue, ¢dadbpuueckue). 3HAUCHUE
OMOTHYECKMX B3aUMOJEHCTBUI JJisi CyIIECTBOBAHUS OpPraHU3MOB B Cpelie
oOurtanus. [IpuHINIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemoHcTpanuu

Tabmuubr U cxembl: «Ikonorudeckue (axrope», «CBETOBON CIEKTpPY,
«IKOJOTMYECKHUE TPYNIbl )KMBOTHBIX 10 OTHOLIEHUIO K CBETY», « TemIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DU3MONOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWTaHMS OpraHU3MOB», «buoJOrHYecKkue pUTMBI,
«Kuznennole  Qopmbl  pacteHmit», «KusHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IJKocucTeMa MIMPOKOIMCTBEHHOTO Jieca», « DKOCHCTEMA XBOMHOro Jjiecay, «Llenu
OUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOuo3y,
«KommeHncanuzm.

OOGopynoBanue: Tepbdapu pacTeHUW U SKUBOTHBIX, IMPUCIOCOOJIEHHBIX K
BJIMSHUIO Pa3IMYHBIX OSKOJOTMYECKUX (PAKTOPOB, TIepOapuH CBETOIHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHS, TepOapuu U KOJUICKIIUU TEIIONTIOOMBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUM, dyuesia MTHI] U 3Bepel, repdapun



pacTeHui, OTHOCSAIMXCS K rurpoduram, kKcepodpuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUIEKIIMU UBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repbapur M KOJJIEKIIMM PACTEHUHW U IKUBOTHBIX, OOJIAAIONIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH XKU3HU, repOapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3JIMYHBIX KXU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B Pa3IMYHbIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi pabGora «BrpIsiBIIeHUE TMPUCTIOCOOTICHUNA OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopHass pabota «BbisBIeHHE MNPUCTOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JladbopaTopHasi pabGora «AHATOMHYECKHE OCOOCHHOCTH pACTEeHUH U3
Pa3HBIX MECT OOUTAHHS.

Tema 8. Dko10rus BUI0OB U NOIMYJIANH

DKOJOTUYECKHUE XapaKTEPUCTUKUA  TOMYJISLIHH. [Monmynsimusa ~ kak
Oouonoruueckas cucrema. Poiab HeoqHOPOIHOCTH cpefbl, GU3HUECKUX OapbepoB U
0COOEHHOCTeH OMOJIOTMU BUIOB B (JOPMUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI
nonyaanuii. OCHOBHBIE TIOKAa3aTeNW MOMYJISIIUU: YUCICHHOCTh, IUIOTHOCT,
BO3pacTHasT M TIOJOBasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKoyioruyeckasl CTpykrypa nomyasiuud. OUeHKa YHCIEHHOCTH MOMYJIALINU.
JlnvHaMyKa MOMyJAIMUA U €€ PEeryanusa. buoTHYecKnil MOTEHIMAN MOIMYJISLIVH.
MoaenupoBaHrue AMHAMUKY TTonysiiuu. KpuBbie pocTa YMCIAEHHOCTH TTOMYJISLINH.
KpuBbie BbDkUBaHUs. Perynsims 4YuCICHHOCTH MOMYJALUNA: poiib (HaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-ctparterun).

[Tonsitue 00 sKkojoruyeckod Humie Buaa. MecrooOutanue. MHoOromepHas
Mozenp aKkosiornueckon Humm JIk.JM. XarumHcona. Pa3mepbl 3KOJI0rMYecKoun
Hui. [loTeHnnanbHas U pealu3oBaHHAas! HUIIY.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUSI W MUTpauuid KUBOTHBIX. buonormyeckue
WHBa3UM YyKEPOJIHBIX BUOB.

JdemMoHncTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuublt U cxembl: «DKOJOTHYECKUE XapAKTEPUCTHKU TOMYJIALUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiquun», «Bo3pacTHble  NHUpaMubI
nonyaanun», «CKOpOCTh  3acelieHUus MOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opranuzmamun», «Mogueins skosorndeckor Humm /. M. XarunHcoHay.

O6opynoBanue: repdapun pacTeHHM, KOJJIEKIIUH KUBOTHBIX.



JladopaTtopHass pabora «IIpucmocobneHuss ceMsH  pacTeHHH K
pacceneHuIoy.

Tema 9. IKo10rus CO00IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBS3um Mexmy
OpraHu3MaMH B OMOIIEHO3E.

Oxocucrtema kak OoTkpbiTas cucrema (A. [x. Tencnam). OyHKIMOHATBHBIE
OJIOKM OpPraHu3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBHI, PEIYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne nenu u cern. AOHOTHUECKHE OJIOKHU
skocucTeM. [1ouBbI U Wbl B 3KOocHcTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3zaTelu  dKocucTeMbl. buomacca u  mpomykius.
DKOJIOTUUECKHUE MUPAMHUJIBI YUCeI, OMOMACChl M SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uyxmyayuu.
Hanpasnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPOIOIeHHbIE BO3ICHCTBUS Ha
cykneccuu. KnumakcHoe coobmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie PKOCUCTEMBI. JKOCUCIEMbL 03ED U peK. IKOoCUcmeMbl Mopell U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. Arpo3kocucTtema. ArpoieHo3. Paznuuuns
MEXy aHTPOIOT€HHBIMU U MPUPOAHBIMU SKOCUCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opojackas
dnopa u ¢ayna. CunHanTponmmzainus ropojackod ¢dayHel. buomornueckoe u
X035IHCTBEHHOE 3HAUEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
IKOCHUCTEMAX. Pojib KAcKaono2o 3gghexkma u 8uU008-30UPUKAMOPO8 (K10Uesbix
8U008) 6 pyHKYuoHuposanuu sxocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJISLUN U YKOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3CHCTBUIA.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOP2aHUZMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20  B030€UCMEUS.
MeT010510THSI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdeMoHCcTpanuu
[Toptpet: A. Ix. Tencnu.
Tabmuupr u cxembl:  «CTpykrypa  OuoueHo3a»,  «IDKocHcTeMa

MIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMAa XBOMHOIO Jecay, « PyHKIMOHAIbHbIE
IPYIIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BeIIeCTB B 3KOCHCTEME),
«llenu nutanus (macTOUIHAS, TETPUTHASN)», « DKOJIOTHYECKAs TUpaAMHUIa YUCEI,



«IKojoruyeckas nmupamuga OMoMacce», «IKOJIOTHYECKAs MUPAMUA SHEPTUN,
«O0bpa3oBanue Oonotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jeca MOce
noxapa», «9Kocucrema 03epay», «ArpouneHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTuu B arpoiienose», «I[Ipumepsl ypboskocucrem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepel, repbapun KyJabTypHBIX U JUKOPACTYIIUX PACTEHUMN, aKBaApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnuyeckas padora «/3ydenue u onvcanue ypOo0oIKOCUCTEMBI.

JlabopaTtopHas padora «l3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKypcusi «IDKCKypcHsl B TUIIUYHBIN OuoreoneHo3 (B ayOpaBy, OepesHsiK,
€IBHUK, HA CyXOJO0JIbHBIA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypeusi «DKCKYpCHUsl B arpodKOCHCTEMY (Ha MOJie WIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocgepa — rirodaabHas IKocHUCTEMA

buochepa — oOmermanerapHas o00o0ji0uka 3eMiIM, TA€ CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3BuTue npeacrasieHuil o omocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uochepst u e€ cocras. XKupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH CcylIiecTBOBaHUsA Ouocdepbl. OcoOeHHOCTH Onochepsl Kak
rJ100anbHON IKOCUCTEMBI. JlMHaAMUUeckoe paBHOBecue B Ouochepe. Kpyropoporsl
BELIECTB U OMOreoXMMHUYECKUE LUKIBI (yriieposa, a30Ta). PUTMUYHOCTD SIBICHUI
B Onocdepe.

3oHanbHOCTE Omochepnl. Ilonarne o Omome. OCHOBHBIE OHOMBI CYIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IIIMPOKOJIIUCTBEHHBIE JIECa, CTENH, CABAHHBDI,
MyCThIHU, TPONTUYECKUE Jieca, BEICOKOTOPhA. KiluMar, pacTUTENbHBIN U dKUBOTHBIN
MUP OMOMOB CYIIIH.

CrtpykTypa 1 (pyHKITHS )KUBBIX CHCTEM, OIIEHKA WX PECYPCHOTO MOTEHIIMANA U
OonocepHbIX PYHKIUH.

JdeMoHcTpanuu

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

Tabmunbr 1 cxemsl: «I'eochepsr 3emim», «KpyroBopoT a3zora B mpupoje»,
«Kpyrosopor yrinepoaa B mpupoae», «KpyroBopoT Kuciopona B HIPHUPOAEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIe OMOMBI Ccyminy, «Knumatudeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanasiii jgec», «ILIMpoKoIMCTBEHHBIN
necy, «Crenby», «CaBanHay, «IlycteiHsay, « Tponnueckui aecy.

OGopynoBanue: repOapun pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YesioBek u OKpykaouias cpeaa



DKOJIOTUYECKUE KPU3UChI M UX NOpuunHblL. Bo3nelicTBue denoBeka Ha
ouochepy. 3arpsizHeHHE BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOUW cpeapl. OxpaHa BOAHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. I3MeHeHHne KiuMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXpaHa
pPaCTUTENIBHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MPUHIMIBI OXPAaHbI MPHUPOIBI.
Kpacueie xuuru. Ocobo oxpansembie mpupoansie Ttepputopuu (OOIIT).
borannueckue casbl U 300J0THYECKHE MTAPKH.

OCHOBHBIE TPUHIUIBI YCTOWYMBOIO PA3BUTUS YEJIIOBEUECTBA U IPHUPOIBI.
PaunoHansHOE  MPUPONONOJIB30BAHUE M COXpPaHEHHME  OMOJOTHYECKOTO
pazHooOpazus 3emnu. OOmME 3aKOHOMEPHOCTU TI00ANBHBIX 3KOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €r0 BEPOSITHBIE TIOCIEICTBUSL.

Pa3zBuTne METONOB MOHHUTOPHMHIA PAa3BUTHSL OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvie uccredosaHus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuusarowue O00CmMyn K
ungopmayuu no CoCMoAHUIO OMOENbHbIX 6U008 U Kkocucmem. (OcHogvl
aKopeadbunumayuu Kocucmem U Ccnocooos 060pvoObLl ¢  OUONOBPEHCOCHUMU.
Pexoncmpykyus Mopckux u HazemMHbIx IKOCUCTEM.

JdemoHcTpanuu

Tabmuubr W cxembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHE
ruapocheps», «3arpszHeHre TouBb», «llapHukoBbIi  3ddekT», «Ocobo
OXpaHsieMble IPUPOJHBIE TEPPUTOPUNY», «MOJIeNN yIIPaBIIEMOr0 MUPay.
O6opynoBanue: ¢doTorpaduu OXpaHSEMbIX PACTCHHH M KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanun, KpacHol kHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
o0yyalmuMuCId MporpaMM cpeaHero oOmiero o0Opa3oBaHUs: JIMYHOCTHBIEC,
METarpeIMETHBIC U MIPEAMETHBIE.

B cTpykType IMUHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrPaMMBbI 110 OMOIOTUH
BBIJICTICHBI CIIEAYIOLINE COCTABIISAIONIME: OCO3HAHHE OOYYAIOIIMMUCS POCCUUCKON
TPaXTaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIPENECICHHUI0, Haliuyue Mmomusayuu K OOydeHWI0O  OWOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJIIOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAAWIMKA Pa3BUTHS OMOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOCH
JESATCIILHOCTH IICHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, TPHCYIIUMH CHCTEME
OMOJIOrMYecKOro  OOpa3OBaHUS, Haluuyue  NPABOCO3HAHUS  DKOJOTUUECKOU
KYJIBTYPBI, CHOCOOHOCMU CMA8UMb TIEIIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTPaMMbl MO OUOJIOTHUHU JTOCTHUTAIOTCS
B €IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUHM C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COIMMOKYJIBTYPHBIMU, HCTOPHYECKUMU U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOITIO3HAHMS, CaMOBOCIIUTaHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UIMHM JIMYHOCTH, NATPUOTHU3MA U
YB)XEHUS K 3aKOHY M MPaBOMOPSAIKY, UYEIOBEKY TpyJa M CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHS, OEpeXHOr0 OTHOIICHUS K KyJbTypHOMY HACJICIUI0 U
TpaIuIUsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit deneparuu, nmpupoje u
OKPY’KarolIen cpee.

JIMdHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mpenmera «buomorus»
JOJHKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOMIMXCSl PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPCHHEW TIO3HWIIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  yOEXJEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, paCHIMpEHUE >KU3HEHHOTO
OTIBITA W OMBITA JNEATEIHLHOCTH B MPOIECCE pealn3allid OCHOBHBIX HANpPaBIICHUH
BOCTIMTATEIIHHON JACSITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:ka1aHCcKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMK 00YyYarOIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA,

OCO3HaHME CBOUX KOHCTHUTYIIMOHHBIX IpPaB M OOS3aHHOCTEH, YyBaXKEHUE
3aKOHa U MPaBOMOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTA IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YUYEOHBIX M MO3HABATENIbHBIX 3a/1ay, BHITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMH, KYJIHTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IMOJI0)KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEILCKUX 3a/a4, YBaXUTEIbHOIO
OTHOILIEHUS K MHEHUIO OIMOHEHTOB MpU OOCYXJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTh pOCCUICKOM IPaXKIaHCKON UJEHTUYHOCTH,
NaTpuOTU3Ma, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTHU IMEpE]l
Ponuuou, ropmoctn 3a cBoM Kpal, CBOO PoauHy, CBOW SA3BIK M KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEe MHOTOHAIMOHATLHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOILIEHHUE K NMIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJBI,
JNOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTMH, TMOHUMAHHS 3HA4YCHUs OWOJOTUM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOI'O 00I1eCTBa;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHHE TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMAThL OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATHUS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaguuusmMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MIOHUMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXCHHUIO B Pa3HBIX BHUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usuveckoro BocnmuTAHMSA, (POPMHPOBAHMA KYJILTYPHI 310POBbS W
IMOIMOHAJIBLHOIO 0J1ar0NOTyYHsi:

NOHMMaHUE W peanu3alds 370pOBOTO U 0Oe30macHoro oOpasza KU3HH
(310poBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
COQTaHCHPOBAHHBIN PEKUM 3aHIATHH W OT/ABIXa, peryspHas ¢u3ndeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE I[EHHOCTH TMPABWI WHIWBHIYAIbHOTO H  KOJUICKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalIUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUNA W HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHus
AJIKOTOJIs1, HAPKOTHUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTH MacTEPCTBa, TPYA0II00HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

UHTEpEC K Pa3IMYHBIM cdepaM NnpodhecCuOHANbHONU JEATEIHLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccurn W peaTU30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHWIO U CamMoOOpa3OBaHUIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH 11eJIECOO0pa3HOe OTHOIIEHHWE K MPUPOJIE€ KaK HCTOUYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYJNbTYphI: MPUOOpPETEHUE OIbITa
TUTAHUPOBAHUSI TOCTYNKOB U OICHKM MX BO3MOXHBIX IIOCJIEICTBHMA ISt
OKPYXKarolen Cpebl;

OCO3HaHME TJ00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MPH U3YYEHUU OUOIOTHU
3HAHUS W YMEHUS TPU PEIICHUH TPOoOJIeM, CBS3aHHBIX C PaIllHOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBEICHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B HKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OroCheEpHI);

AKTUBHOE HENPHUATHE JEHCTBHUM, TPUHOCAIIUX Bpeld  OKPYKAIOIICH
OPUPOIJHON cpelie, YMEHHE MPOrHO3UPOBATH HEOIArONpPUSTHBIE SKOJIOTHYECKUE
MOCJIC/ICTBUS IPEANTPUHIMAEMBIX JCHCTBUN U IPEIOTBpAIIATh UX;



HaJMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JeATEIbHOCTH HKOJIOTUUECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMH B ITO3HABATEIILHOW, KOMMYHUKATHUBHOW U COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN NIEATENBHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UWUTATEIILCKOM KYyJIbTYpbl KaK CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMAaHUE Ccrnenu(puKkun OWOJOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHUpPOBAaHWUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUW IIEJTIOCTHOTO
NpeACTaBICHUS] 00 OKpYXalollleM MUpPE KaK O €JAMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW UM peuieHu MpodieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM [IJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecriedyeHuss HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peIIaTh PecypcHble  MpoOJIeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TI100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
obecrieyeHuss mepexoJa K  YCTOMYMBOMY  pa3BUTHUIO,  PAIMOHAIBHOMY
UCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKMX 3HAHUN B IEIIX
NOBBIIIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAIBHOW I'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3y4EeHUU OUOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HaHUS [JIs aHajdu3a |
OOBSCHEHHUS SBJIICHUM OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIC 3aKIIOUEHHUSI Ha OCHOBE HAyudHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C 1I€JIbI0 MOTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust Ipo0sieM B pealbHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHHE IIEHHOCTHM HAyYHOW JAESTEIbHOCTHU, TOTOBHOCTH OCYUIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO NESITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oOBaHUI0 U
caMo00pa30BaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW TO OHOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH.



METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble s  (OpPMHpPOBAHUS MHUPOBO33PEHHUSI OOYyYAIOIIKXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHSATHUA, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIUs, SIBICHHE, IPOLECC,
CUCTEeMa, HAayuYHbIM (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJIEHWE, U3MEpPEHHE, OKCIEPUMEHT U  JpyTue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATHBHBIE,

PETYJISATUBHEIE), o0ecrieunBaroIIre dbopmupoBaHue (GYHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIIMM OO0YydYaloIUXCs; CIIOCOOHOCTH
00ydaromuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHMS M  YHUBEpCalbHble ydeOHble JECUCTBUS B
MO3HABATENLHON U COLUANIbHOM MPAKTHKE.

B pesynprate wu3ydeHHss OMOJIOTMM Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHusi y oOyuyaromierocs OyayT chOpPMUPOBAHBI  IO3HABATEIbHbBIC
yHUBEpCaIbHbIe YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YUECOHbBIC
JICCTBUSA, PErYyJSTUBHBIC YHHUBEpPCAIbHBIC Y4eOHbIE JCHCTBUS, COBMECTHAs
TeSATEeTHHOCTD.

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHMs TOKHBI OTPAXKATh:

Ogaajenne YHHUBepPCAJIbHbIMH y4eOHBIMU NMO3HABATEIbLHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHE e CTBHA:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyaJlU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanu3a, cUHTE3a, CPaBHEHMS, Ki1accuuKaIu, 0000IICHUS), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHITHM (BBLACIATh UX XapaKTEepHbIe MPU3HAKH, YCTAHABJIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENeATh e MeATCTLHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPHH UX
JTOCTHKCHHUSI, COOTHOCHUTD PE3YIIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH ICTISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS JUIsl OOBsICHEHUST (DAKTOB U SIBICHUI
YKABOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUs (MHIYKTUBHBIC, JCAyKTHUBHBIE, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHUBACMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIIOUCHUS,;

IPUMEHSTH CXEMHO-MO/ICIIbHBIC cpencTtBa IS TPEICTaBICHUS
CYIIIECTBCHHBIX CBS3eH M OTHOIIECHWH B M3yYaeMbIX OMOJOTHYECKHX OOBECKTaX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pelieHHus] MpoOJaeMbl ¢ YYETOM aHajan3a MMEIOIINUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOIO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYalUsAX, B TOM YUCIIE MIPH CO3JJaHUH YIEOHBIX M COLUATBHBIX IPOCKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHONH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalIM3WpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TNEPEHOCUTHh 3HAHUS B TO3HABATEIbHYI0 M MPAKTUYECKYIO 00JIacTh
KHU3HEICSATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmManuen:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIH (TEKCTE Y4eOHOTO
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



UH(GOPMAIMIO PA3IMYHBIX BUIOB U (POPM Mpe/icTaBICHUS, KPUTHUYECKH OLICHHUBATH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMynHpOBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HMCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OopMy  TpeacTaBlICHUSA
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAYUYHBIM S3bIK B KayecTBe CpeACTBa Mmpu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABbIKAMM  pAaclo3HaBaHWA M 3alIUTBl  WH(OpMaIuH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJ1aiecHHe YHUBEPCAIbHBIMHA KOMMYHUKATHBHBIMY /1ICHCTBHSAMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe WM JIMCKYCCUM MO CYHIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYallUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTh
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM € y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OPUHUMATh LEJIMd  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupeneniatb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne yHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHSX M IOCTYINKAaX IO OTHOLIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJiaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESTEIIBHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHMi, UCIOJIb30BaTh MPUEMBI PeQIIEKCUU JJIl OUEHKH CHUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHUMATh MOTHBBI M apPryMEHTHl JPYyTMX NPU aHAIW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

MPUHUMATH Ce0sl, MTOHUMAas CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX [PU aHAIU3€ pEe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

NPEAMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3ynbTaThl OCBOCHHUSI COJEpPXKAHUS y4eOHOTO TMperMeTa
«buonorusi» Ha yrayONE€HHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha oOecredyeHue
npoduibHOro  oOydeHust  oOywarommxcss  Ouosmorun. OHM — BKIIOYAIOT:
cnenuduueckue a1 OMOJIOrMKY HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUH O
OCBOCHHIO, HHTEPIIPETAIIUU U MPEOoOPa30BaHUIO 3HAHUMN, BUIBI JACSITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI 1O
roJlamMm U3y4YeHHUs.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
Kjlacce OJKHBI OTPaXXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NMO3HAHUM  3aKOHOB TPUPOJABI M  PEHICHUHW TPOOJEM  PAIMOHAIBLHOTO
MPUPOJIONOIb30BaHUs, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OHoJIOrnH;

BJIQJICHUE CHCTEMOM OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINAE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPEryJsilus, CAaMOBOCIPOHU3BEIIECHUE,
HACJIEeICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounas teopusa T. IIBanna, M. lllneiinena, P. BupxoBa, XxpoMmocoMHasi TeOpus
HacnenctBeHHocTd T. Moprana), yuenuss (H. U. BaBumoBa — o meHTpax
MHOTrooOpa3usi ¥  TMPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAaCTeHHWH),  3aKOHBI
(enHOOOpa3Ksi TOTOMKOB IEPBOTO TOKOJICHUS, PACIICTUICHHUS, YUCTOTHl TaMeT,
HE3aBUCHUMOro HacieaoBanus [. MeHaens, TOMOJOTHYECKUX PAJIOB B
HACJIEICTBEHHON U3MEHYMBOCTHU H. . Basunoga), IIPUHLATIBI
(KOMIIJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOr'O TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKNX MCCIIEIOBAHUSX JKUBBIX OOBEKTOB (ONMHCAaHUE, H3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuil, TpuOOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpraHOB PpACTEHUM, KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KU3HEACSITEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max pacTeHUM, KUBOTHBIX U YEJIOBEKa, OMOIOTMYECKHX
IpoLIecCOB: 0OMEHa BeUIECTB (MeTa00IM3M), NPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOIrO U TeTepoTPO(HOro TUMOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeTorenesa, SMOpHUOreHesa, nocTaMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHIMBUIYaJlbHOTO  Pa3BUTUS ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHaBIIMBAaTh B3aUMOCBSI3M MEXKIy OpPraHOMJAMM KIETKH U HX
(YHKIUSAMH, CTPOEHUEM KJIETOK pAa3HbIX TKaHe W UX (QYHKUUAMH, MEXITY
OpraHaMM ¥ CHCTEeMaMH OpPTaHOB y pACTEHH, >XUBOTHBIX M YeJOBEKa M HX
(GYHKIUSAMH, MEXAYy CHCTEMaMH OPraHoB U HMX (QYHKIHUSMH, MEXIY S3TanaMu
oOMeHa BEUIECTB, dTallaMu KJIETOYHOTrO IIUKJIA U JKU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanaMu AMOPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM M (PeHOTUNOM, (HEHOTUIIOM U
dbakTopamMu cpebl OOUTaHUS,

YMEHHE BBISBIATH OTIMYUTENbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HbIX
CUCTEeMAaTHUECKUX TPYIIIL;

yMEHHE peniatb OMOJIOrMYECKUE 3aJa4l, BbISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXKIy UCCIIEyeMbIMU OMOJIOTMUYECKUMHU MPOLIECCaMU U SIBJICHUSIMH, J1€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IMOJIYYSHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M TpakTUYeCKue padoThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIHpys Ielb HCCIeNOBAaHUS, aHAIM3UPOBATh MOTYyYEHHBIC
pe3yibTaThl U J€NaTh BHIBOJIbI;

yMEHUE Yy4YacTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTMM U MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  TNOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(EPEHITUSIX;

YMEHHE OLICHUBATh AITHUUYECKHUE AacCleKThl COBPEMEHHBIX HCCJIEOBaHUI B
obnmactu  OMOJIOTMM W MEAMLUMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIMPABICHHOE HM3MEHEHHE T€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpogecCuoHATLHON
NEATEeIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJbCKOTO XO3SIMCTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIyOJISTh [MO3HABAaTEJIbHBIN
UHTEPEC, HAIIPABJIECHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsAX CPEJHEro
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHbIe pe3ysbTaThl OCBOEHHUs ydeOHOro mpeameta «buosorus» B 11
Kjlacce TOJKHBI OTpaXkaTh:

c(OpMHPOBAHHOCTh 3HAHMA O MECT€ W POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB NPHUPOABI M PEHICHHH HSKOJIOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
PUPOIONIOIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K TIPHUPOJE,
0OIIECTBY, YENOBEKY, O BKJIaJI€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

yMEHHUE BIAJIETh CHUCTEMOW OHOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAECT
ONpeJeiaeH!s] M TOHMMAHHE CYIIHOCTM OCHOBOIIOJArarmIuXx OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHH, 3KOcucTeMa, Ouocdepa), OHONOrHUYECKUE TEOPUHU
(aBomrounonHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsX U HampaBieHusx 3Bontounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecusi J[x. Xapau u B. BaiinOGepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (munumyma FO. JluGuxa,
AKOJOTHYECKON THUpPaMHAbl JHEPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJQJETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWS,
UCIOJIb3yEMbIMU B OMOJIOTUYECKUX MCCIIEI0BAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJICHHUE, DKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIIEHKH aHTPOIOTE€HHbBIX U3MEHEHUH B MPUPOJIE;

YMEHUE BBIICHATh CYLIECTBEHHbIE NPHU3HAKU: BHJOB, OHOT€OLEHO30B,
AKOCUCTEM M OHocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYILIETO M Pa3pbIBAIOILIETO
€CTECTBEHHOT'O or0opa, AIJIONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHuUsI, BIUSHUS JABIKYITUX CHJI SBOJIONWU HA TeHO(MOH T TOMYJISIINH,
IPUCHOCOOJIEHHOCTH OPraHu3MOB K cpelie OOUTaHMs, YepeaoBaHUsl HallpaBJICHUN
ABOJIIOIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBaTh B3aUMOCBS3M MEXIYy MPOILECCAMU SBOJIIOLINH,
JBIDKYIIMMH CHJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTaMHU Pa3IUYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTraHU3MOB;

YyMEHUE  BBISBJIATH  OTJIMUMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTHYECKHX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€id  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJI JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYIII, B3aMMOCBS3U OPTaHU3MOB U CPeJlbl OOUTaHMUS, €AMHCTBA
YeJIOBEUECKNX pac, HEOOXOJWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
AKOCHCTEM KaK yCIIOBHS COCYIIIECTBOBAHMS MPUPOJIBI M UESTIOBEUYCCTBRA;

yMEHUE peniarb OMOJOTHYECKUE 3a7a41, BBISIBISITH TPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUUECKUMHU TMPOIECCAMU U SBICHUSMH, J1€TIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yYMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATh
npaBuia mpu pabote ¢ yueOHbIM U Ta00paTOPHBIM 000PY0BAHUEM;

yMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, (HOPMYIUPYS IIeNb HCCIECIOBAHUS, AHAIM3UPOBATH MOTYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIbI;

yMEHHE Yy4acTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
9KOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPENCTaBIATH  IMOJYYCHHBIC  pe3yJbTaThl Ha  YUYCHUYCCKUX
KOH(EPEHITUIX;

yMEHUE OIEHUBATh TUMOTE3bI M TEOPUH O TIPOUCXOXKIICHUHU KU3HU, YEJIOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, TMOCICACTBHUIX U CIOCO0aX MPeAoTBpaICHUS
r100ajbHBIX U3MEHEHUN B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpodecCHoHaTbHON
JeSATENLHOCTH B 00JIACTH OMOJIOTHUH, SKOJIOTHUH, TTPUPOIOTIOIB30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHU, CEIbCKOTO XO3MWCTBA, IHIINECBON
IIPOMBIIIUICHHOCTH, YIJIYOJIATh TI03HABATENbHBIH WHTEpPEC, HaIlpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MNPOAOTIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUSI B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo 4acoB
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoabubie | IIpakTnyeckue
n/n NporpamMMel Bcero o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI
https://interneturok.ru/lesson/biology/10-
1 buonorus kak Hayka 1 0 0 klass/bvvedenieb/kratkaya-istoriya-
razvitiya-biologii
https://interneturok.ru/lesson/biology/10-
2 JKuBble crCTEMBI M MX U3yUYEHHE 2 0 0 klass/bvvedenieb/metody-issledovaniya-
v-biologii
https://interneturok.ru/lesson/biology/10-
3 Bbuomnorus xkietku 2 0 0.5 klass/bosnovy-citologii-b/metody-
tsitologii-kletochnaya-teoriya
https://interneturok.ru/lesson/biology/10-
4 XUMHUECKasi OpraHu3aIus KICTKHA 10 1 1 klass/bosnovy-citologii-b/osobennosti-
himicheskogo-sostava-kletki
https://interneturok.ru/lesson/biology/10-
5 Crpoenue 1 QyHKIHMU KIETKU 8 0 2 klass/bosnovy-citologii-b/stroenie-
kletki-kletochnaya-membrana
OGMEH BeIECT H MIPeBpaLeHHe https://interneturok.ru/lesson/biology/10-
6 PEBp 9 0 1 klass/bosnovy-citologii-b/obmen-
SHEPTUH B KIETKE ) ”
veschestv-i-energii-v-kletke-2
Hacre/icTBeHHas uHdOpMAIs 1 https://interneturok.ru/lesson/biology/10-
7 . p 9 0 0.5 klass/bosnovy-citologii-b/geneticheskiy-
peanuzanus e€ B KIETKe .
kod-transkriptsiya
. https://interneturok.ru/lesson/biology/10-
8 JKW3HEHHBI UK KIETKA 6 0 1 P &

klass/razmnozhenie-i-individualnoe-



https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/kratkaya-istoriya-razvitiya-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/metody-issledovaniya-v-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/metody-issledovaniya-v-biologii
https://interneturok.ru/lesson/biology/10-klass/bvvedenieb/metody-issledovaniya-v-biologii
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/metody-tsitologii-kletochnaya-teoriya
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/metody-tsitologii-kletochnaya-teoriya
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/metody-tsitologii-kletochnaya-teoriya
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/osobennosti-himicheskogo-sostava-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/osobennosti-himicheskogo-sostava-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/osobennosti-himicheskogo-sostava-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/stroenie-kletki-kletochnaya-membrana
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/stroenie-kletki-kletochnaya-membrana
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/stroenie-kletki-kletochnaya-membrana
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/obmen-veschestv-i-energii-v-kletke-2
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/obmen-veschestv-i-energii-v-kletke-2
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/obmen-veschestv-i-energii-v-kletke-2
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/geneticheskiy-kod-transkriptsiya
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/geneticheskiy-kod-transkriptsiya
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/geneticheskiy-kod-transkriptsiya
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zhiznennyy-tsikl-kletki
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zhiznennyy-tsikl-kletki

razvitie-organizmov/zhiznennyy-tsikl-
kletki

https://interneturok.ru/lesson/biology/10-
klass/razmnozhenie-i-individualnoe-

9 Crpoenure u QyHKIMH OpPTraHU3MOB 17 1.5 razvitie-organizmov/zakonomernosti-
razmnozheniya-i-razvitiya-organizmov-
obobschayuschiy-urok
https://interneturok.ru/lesson/biology/10-

P ASMHOKEHIE 1 DA3BHTHE klass/razmnozhenie-i-individualnoe-
10 p 8 1.5 razvitie-organizmov/formy-
OpraHU3MOB ] ;
razmnozheniya-organizmov-bespoloe-
razmnozhenie
I'enetnka — Hayka o https://interneturok.ru/lesson/biology/10-
11 HACJIEACTBEHHOCTH U U3MEHUYNBOCTH 2 0.5 klass/osnovy-genetiki/istoriya-razvitiya-
OpraHU3MOB genetiki-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/10-
klass/osnovy-genetiki/zakonomernosti-

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 : .
nasledovaniya-monogibridnoe-
skreschivanie
https://interneturok.ru/lesson/biology/10-
klass/osnovy-genetiki/izmenchivost-

13 3aKOHOMEPHOCTH U3MEHIMBOCTH 6 1 - . .
vidy-izmenchivosti-modifikatsionnaya-
izmenchivost-norma-reaktsii
https://interneturok.ru/lesson/biology/10-

14 I'eneruka uenoseka 3 0.5 klass/genetika-cheloveka/metody-
issledovaniya-genetiki-cheloveka

15 Cenekiusi opraHu3MOB 4 1 https://youtu.be/HhSY 3caQX9g

BI/IOTGXHOJIOFI/ISI U CHUHTCTHUYCCKAas .

16 4 0 https://youtu.be/KsPPiTnH-gA

ouosorus

17 PesepBHOE Bpems 1 0 https://interneturok.ru/lesson/biology/10-



https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zhiznennyy-tsikl-kletki
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zhiznennyy-tsikl-kletki
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zakonomernosti-razmnozheniya-i-razvitiya-organizmov-obobschayuschiy-urok
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zakonomernosti-razmnozheniya-i-razvitiya-organizmov-obobschayuschiy-urok
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zakonomernosti-razmnozheniya-i-razvitiya-organizmov-obobschayuschiy-urok
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zakonomernosti-razmnozheniya-i-razvitiya-organizmov-obobschayuschiy-urok
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zakonomernosti-razmnozheniya-i-razvitiya-organizmov-obobschayuschiy-urok
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/formy-razmnozheniya-organizmov-bespoloe-razmnozhenie
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/formy-razmnozheniya-organizmov-bespoloe-razmnozhenie
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/formy-razmnozheniya-organizmov-bespoloe-razmnozhenie
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/formy-razmnozheniya-organizmov-bespoloe-razmnozhenie
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/formy-razmnozheniya-organizmov-bespoloe-razmnozhenie
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/istoriya-razvitiya-genetiki-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/istoriya-razvitiya-genetiki-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/istoriya-razvitiya-genetiki-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/zakonomernosti-nasledovaniya-monogibridnoe-skreschivanie
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/zakonomernosti-nasledovaniya-monogibridnoe-skreschivanie
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/zakonomernosti-nasledovaniya-monogibridnoe-skreschivanie
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/zakonomernosti-nasledovaniya-monogibridnoe-skreschivanie
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/izmenchivost-vidy-izmenchivosti-modifikatsionnaya-izmenchivost-norma-reaktsii
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/izmenchivost-vidy-izmenchivosti-modifikatsionnaya-izmenchivost-norma-reaktsii
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/izmenchivost-vidy-izmenchivosti-modifikatsionnaya-izmenchivost-norma-reaktsii
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/izmenchivost-vidy-izmenchivosti-modifikatsionnaya-izmenchivost-norma-reaktsii
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/metody-issledovaniya-genetiki-cheloveka
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/metody-issledovaniya-genetiki-cheloveka
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/metody-issledovaniya-genetiki-cheloveka
https://youtu.be/HhSY3caQX9g
https://youtu.be/KsPPiTnH-gA
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/obschebiologicheskie-zakonomernosti-proyavlyayuschiesya-na-kletochnom-i-organizmennom-urovnyah

klass/genetika-
cheloveka/obschebiologicheskie-

zakonomernosti-proyavlyayuschiesya-
na-kletochnom-i-organizmennom-

urovnyah

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13



https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/obschebiologicheskie-zakonomernosti-proyavlyayuschiesya-na-kletochnom-i-organizmennom-urovnyah
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/obschebiologicheskie-zakonomernosti-proyavlyayuschiesya-na-kletochnom-i-organizmennom-urovnyah
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/obschebiologicheskie-zakonomernosti-proyavlyayuschiesya-na-kletochnom-i-organizmennom-urovnyah
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/obschebiologicheskie-zakonomernosti-proyavlyayuschiesya-na-kletochnom-i-organizmennom-urovnyah
https://interneturok.ru/lesson/biology/10-klass/genetika-cheloveka/obschebiologicheskie-zakonomernosti-proyavlyayuschiesya-na-kletochnom-i-organizmennom-urovnyah

11 KJIACC

KoJunuecTBo yacoB
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