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HOACHUTEJIBHASA 3AIIMCKA
[Iporpamma no yuebHomy mnpenmery "buosorus" (nansee - OHOJIOTHS) HA YPOBHE CpPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanpHoro 3aKoHa OT 29.12.2012 Ne 273-03
«O6 oOpazoBannu B Poccuiickoit @enepanmm»y, @I'OC COO, Koumenmuu mpernogaBaHus
ydeOHoro npeamMera «buonorus» 1 OCHOBHBIX NMOJIOKEHUH (enepainbHON paboueil mporpaMmsl
BOCIIMTAHUSL.
VYuebnblii npenmer «buonorus» yriyonéHnoro ypoBHs m3ydeHus (10—11 kmaccel) siBisiercs
OJTHUM M3 KOMIIOHEHTOB IpeAMETHOW 00mactu «EcTecTBeHHO-HAaydHbIE MpeaMeTh. CoTiiacHO
nojoxenusm OI'OC COO npoduibHbie y4eOHBIE MPEIMETHI, U3y4aeMmble Ha YriayOJI&éHHOM
YpOBHE, SIBISIOTCA crocoOoM auddepennmanmm oOydeHUS HAa YpPOBHE CpEIHEro OOIIero
o0pa3oBaHus U MPHU3BaHBI 00ECTIEUYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIINM, CPEIHUM
001muM, cpeTHuM NMpodeCcCHOHATBHBIM U BBICITUM 00pa3oBaHueM. B To ke BpeMs KaXIblid U3
THX YYEeOHBIX TMPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha TMPHOPHUTETHOE peIIeHUEe
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX M PAa3BUBAIOIIMX 3a/1a4, CBSA3aHHBIX C MPO(OpUCHTAITUEH
oOyJaromuxcss W CTUMYJIHPOBAHMEM HWHTEpeca K KOHKPETHOH 0O0JacTH HAydHOTO 3HAHWUS,
CBSI3aHHOTO C OHWOJIOTHEH, METUIIMHOM, DKOJIOTHEH, TCHXOJOTHEeH, CIOPTOM WU BOEHHBIM
JIeJIOM.
[Iporpamma mo y4yebHoMy mpenmery "buosorus" na€r mpenctaBieHMe O LEIM W 3aJadax
u3ydeHus yueOHoro npeamera «buosnorus» Ha yriayO0n€HHOM ypOBHE, OIIpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) TPEIMETHOE COJEp>KaHue, €ro CTPYKTYpHUpOBaHHE MO pa3jeiaM M Temaw,
pacnpeziefieHue 1o KiaccaM, peKOMEH/IyeT MOCIe0BaTeIbHOCTh U3y4eHUs y4eOHOTO MaTepuasia
C y4€TOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO TpoIliecca,
BO3pAcTHBIX OcoOeHHOcTel oOydaromuxcs. B mporpamme mo 6uosnoruu peanu3oBaH MPUHIUI
MIPEEeMCTBEHHOCTH C M3y4eHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOIro o0mero oOpa3oBaHUs,
Onmaromaps uyeMy IpPOCMAaTpPUBAETCS  HANpaBIEHHOCTh HA  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHUS, MPEJICTaBICHUA O 30pOBOM 00pa3e KU3HHU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOLICHHS K OKPYXKAaIIIeW NpupoaHoW cperme. B mporpamme mo
OMOJIOTMM TakXKe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmMera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO k mIaHUPYEeMBbIM JHUYHOCTHBIM, METANpPEAMETHBIM WU TMPEAMETHBIM
pe3dynprataM o0O0ydYeHHs M B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOM
JEeSITeIbHOCTH OOy4YaroluIMXxcs MO OCBOCHUIO COJIEp>KaHUs OMOJIOrMYecKOro 00pa3oBaHHs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.
VYueOnpiii mpenMer «buonorus» Ha ypoBHE cpenHero obmiero oOpa3oBaHHsS 3aBeplIacT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHUPOBAH HA pacIIMpEeHUE U yriayOiieHne 3HaHun
oOyuarolmuxcs O JKMBOM MPHUPOAE, OCHOBaX MOJEKYISIPHOH W KIETOYHOH OHOJIOruH,
SMOpPHUOJIOTUHA U OWOJIOTUU Pa3BUTHUS, TEHETHKH, CEJICKIUU, OMOTEXHOJIOTHH, SBOJIOIHOHHOTO
yUEHUS U KOJIOTHH.
N3yuenue yueOHoro mnpeamera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOY4YalomIUXCsl K TOCIEAYIONIEMY IMOJIY4YeHHUI0 OHMOJOTMYEeCKOro 0o0pa3oBaHUS B
BY3axX M OpraHU3alUsAX CPeaHero mpodeccuoHalIbHOTro oOpa3zoBaHus. OCHOBY €ro CoJepKaHUs
COCTaBIISIET cHUCTEeMa OWOJIOTUYECKUX 3HAHUM, IMOJIYYEHHBIX MPU H3YyYCHHH OOYyYarOlUMUCS
COOTBETCTBYIOLIMX CHCTEMaTHMYECKHX pa3JeoB OHOJOIMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 knaccax 3TH 3HaHMS MOJIy4aroT pa3BUTHE. Tak, pacIUpeHsl U yrilyOIeHbl
OMOJIOTUYECKHE 3HAHUSA O PACTEHUAX, >KUBOTHBIX, I'pubax, OaKTepHsX, OpraHU3Me YeloBeKa,
Oo0IMMX 3aKOHOMEPHOCTAX JKU3HH, JIONOJIHUTEIBHO BKIIOYEHbl OHOJOTHYECKHE CBEJICHHS
MPUKIIAJHOTO M TOMCKOBOTO XapakTepa, KOTOPble MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI VIS
nocieayouero Bpioopa npodeccun. Bo3moxkHa Taxke MHTErpanys OHOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOLIUMH 3HAHUSIMHU, OJYYEHHBIMU OOYUYAIOIIMMHUCS MPU U3YYEeHUHU (U3HUKU, XUMUH,
reorpauu U MaTeMaTHKH.



CrpykTypa nporpaMmbl 1o yueOHoMy npeamMery "buonorus" orpaxkaeT CUCTEMHOYPOBHEBBIN U
HBOJIIOIMOHHBIA TOJAXOAbI K H3ydyeHHio Ouosornu. CoriacHO WM, HM3Y4YalOTCsi CBOWCTBA M
3aKOHOMEPHOCTH, XapaKTEpHbIE JJIs JKMBBIX CHUCTEM Pa3HOIO YPOBHS OPraHU3aLMH, BOJIIOLUH
OpPraHu4ecKoTo MUpa Ha 3emiie, COXpaHEeHHUs! OMOJIOTHYECKOTO pazHooOpa3us miaHeTsl. Tak, B 10
KJIacce M3y4aroTCsi OCHOBBI MOJICKYJISIDHON M KJIETOYHON OMOJIOTUH, SMOPHOJIOTHH U OUOJIOTUU
pa3BUTHS, TEHETHUKH W  CEJICKIMH, OWOTEXHOJOTMH W CHHTETHYECKOW  OuoJioruw,
aKTYaIM3UPYIOTCS 3HAHUSA OOYYaromUXCsl M0 OOTaHWKE, 300JI0TMH, AHATOMHUH, (U3HUOJIOTHH
yenoBeka. B 11 kiacce m3ydaroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI JKOJIOTMM M YYEHHE O
ouocdepe.

VYuebnblii  mpenmer  «buomorus»  mpu3BaH  00ECNEYUTh  OCBOGHHE  OOyJarOIUMUCS
OMOJIOTMYECKUX TEOPUHA ¥ 3aKOHOB, WJCH, NPUHIMIIOB W TMPABWI, JIGKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HAHUH O CTPOCHHUU, MHOTO0Opazuu U
0COOEHHOCTSIX KIIETKH, OpraHu3Mma, IOMYJISIUH, OWOIIEH03a, DKOCHCTEMBI, O BBIJAIOIINXCS
Hay4HBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICIOBAHUSX B OHMOJOTHUH, MPHUKIATHBIX aCIEKTaX
Ouoyornueckux 3HaHWM. J[ns pa3BUTHA M NOJJEpkKaHUs MHTepeca oOydarouuxcs K OMOJIOrHH
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUECKOTO MaTepHajia B COAEPKaHUU IPOTrpaMMbl 1O
OMOJIOTUH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHHS W Pa3BUTHS TOW WJIM WHOU
o6sacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyO€KHBIX YUEHBIX B PEIICHHE BAKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKUX IPOOIIeM.

Henp wm3yuenuss ydebHOro mnpenmera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJaJieHUE
O0OYyJarOIMMHUCA 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPraHW3allid KUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHrne YMEHUM MCMOJIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUM MHTEpEca
K ompeaenéHHoi o0macTu nMpoeCCHOHANBHONU JESITEIIPHOCTH, CBA3aHHOW ¢ OWOJIOTHEH, WIH K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHNS OMOJIOrH4eCcKOro oopa3oBaHHUsl.

JlocTkeHne Lenu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriyOlEHHOM YpOBHE
obecrieunBaeTcs PelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYaIOUIUMUCS CUCTEMbl OHOJOTMYECKHUX 3HAHUIl: 00 OCHOBHBIX OHOJOTHYECKHX
TEOPUSIX, KOHIIECMIMSIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBHJIaX, COCTAaBJISIOMIMX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa; O CTPOCHHMH, MHOTOOOpa3suu U
O0COOEHHOCTSIX OHOJIOTHYECKUX CHCTEM (KJIETKa, OpPraHW3M, MOMYJSIIUsA, BUJ, OHOTEOICHO3,
onocdepa); O BBIJAIOIIUXCS OTKPHITUAX W COBPEMEHHBIX HWCCICIOBAHUAX B OHOJIOTHH,
O3HaKOMJIEHHE OOYyYaloUIuXcs ¢ METOJAAMM IMO3HAHUS KUBOW MPUPOIbI: HUCCIEA0BATEIHCKUMU
METO/JaMU OUOJOTMYECKUX HayK (MOJEKYISIPHOW M KIETOYHOW OHOJOruHU, SMOpPUOJIOTUU U
OMOJIOTUHM Pa3BUTHSL, T€HETUKH M CEJEeKIMH, OMOTEXHOJOTUU M CHHTETUYECKOW OHOJIOrHuH,
MaJCOHTOJIOTUH, SKOJOTHUH); METOJaMU CaMOCTOSITENIbHOTO IPOBENEHUS OHOJIOTMYECKUX
uccienoBaHUi B Jaboparopud U B mpupoje (HaOnroAeHHe, H3MEpEeHHe, HSKCIIEPUMEHT,
MOJETUPOBAaHNE); OBNAJCHHE OOYyYarOIMIMMHCS yMEHHUSMU: CaMOCTOSITEIbHO  HaXOJHUTh,
aHAJIM3UPOBATh M HCIOIb30BaTh OUOJIOTUYECKYIO MH(POPMAIUIO; MOJIb30BATHCS OMOIOTHYECKOM
TEPMHUHOJIOTHEH M CHMBOJIMKOH; yCTaHaBIMBATh CBA3b MEXIy pa3BUTHEM OHOJIOTUU U
COLIMANIbHO-9KOHOMMYECKUMU M 9KOJOTMYECKMMH TMpoOJeMaMi 4YeIOBEUeCTBa; OIEHUBATh
MOCJICJICTBUSL CBOEU JAEATETbHOCTH IO OTHOIICHHIO K OKpYXKAIollel MpuUpoIHON cpene,
cOOCTBEHHOMY 3/I0OPOBBIO U 3I0POBBIO OKPYXKAIOIIUX JIFOZEH; 000CHOBBIBATH U COOMIOIATH MEPHI
npoQuIaKTUKH MHPEKIIMOHHBIX 3a00JIeBaHUM, MIPaBHUIIa MMOBEACHUS B MPUPOJEC U OOecreUeHHs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIHHOCTH B YPE3BBIYANHBIX CHUTYalUAX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapakTepu30BaTh COBPEMEHHBIE Hay4dHbIe OTKpBHITHS B OOIacTH
OMOJIOTHH; pa3BUTHE Yy OOYYAIOMIMXCS WHTEUIEKTYaJbHBIX W TBOPUYECKHUX CIOCOOHOCTEH B
poruecce

3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITHSIMU U COBPEMEHHBIMH HCCIEAOBAHHUSIMH B OHOJIOTHH,
pelaeMbpIMU €10 MpoOJIeMaMu, METOJOJIOTHEeH OHONOTUYECKOTO HWCCIENOBAHMs, MPOBEICHUS
OKCMEPUMEHTAJIbHBIX HCCIECOBAHUM, pelleHUus OHOJIOTUYECKUX 3a7ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB; BOCIUTAaHUE Y 00yJaromUXCsl HEHHOCTHOT'O OTHOIICHHUS
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K JKMBOH TpHUpOJIe B IEJIOM U K OTACTbHBIM €€ 0O0BeKTaM U sBICHUSAM; (OPMUPOBAHUE
9KOJIOTHYECKOM, T€HETHUECKOM

IPaMOTHOCTH, OOILIEH KyNbTyphl TOBEACHUS B NPUPOJAE; WHTETPALUU ECTECTBEHHO-HAYYHBIX
3HaHUM; npuodpereHne o0yJaromuMucs KOMIIETEHTHOCTH B parnroHaITEHOM
MIPUPOJIOTIOIF30BAHUHN (COOIOICHUE TIPABUII TIOBEICHHS B TIPHPOJIE, OXPAHBl BHJIOB, IKOCHUCTEM,
ouocepsl), COXpaHEHHWH COOCTBEHHOTO 370POBBS W 3JIOPOBBS OKPYKAIOIIMX JIFOACH
(coOmroteHust Mep MPOPUITAKTUKH 3a00JI€BaHUH, obecrnieueHne 0€30MacHOCTH
KHU3HEIEATSIFHOCTH B YPE3BBIYAMHBIX CHUTYalUSX MPUPOJIHOTO W TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHUSI OMOJIOTMYECKUX 3HAHWM W YMEHHMM B MOBCEJIHEBHOWM KU3HM; CO3JaHUE
YCIIOBHM JUII OCO3HAHHOTO BBIOOpa OOyJArOMIMMHUCS WHIUBUAYAIbHOH 00pa3oBaTeNbHON
TPAEKTOPUH, CIIOCOOCTBYIOMIEH MOCIEAYIOmEMYy MpOo(ecCHOHAEHOMY CaMOOTIPEACTICHUI0, B
COOTBETCTBUH C MHAWBUAYATbHBIMUA HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO1iee yuCiIo YacoB, OTBEJACHHBIX Ha U3y4yeHUE OMOJIOTMU Ha YriIyOJIEGHHOM YPOBHE CpEIHEro
obuiero oodpasosanusi, coctaBisger 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Heneno), B 11
kiacce — 102 ygaca (3 gaca B HeJeINi0).

OT10op opraHu3anMOHHBIX (OPM, METOJOB M CPEICTB OOyUeHHSI OMOJIOTHH OCYIIECTBIISETCS C
yu€ToM crenu(uKd ero COJAepKaHWs M HAIpaBICHHOCTH Ha IMPOJOJDKEHHE OHOIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MTPO(PECCHOHATBHOTO U BBICIIEr0 00pa30BaHMUs.
OO0s13aTeNIbHBIM ~ yCIIOBUEM TpH OOy4yeHUM OHOJIOTMM Ha YriayOJEHHOM YpPOBHE SIBISIETCS
MPOBEJCHUE JA0OPATOPHBIX W TpPAKTHYECKUX pador. Tarxke ydactue oOyJarOmIMXcs B
BBITIOJTHEHUM  TMPOEKTHBIX ¥ Y4EeOHO-HCCIENOBATENLCKUX pabOT, TeMaThka KOTOPBIX
OTIpEeeNIIeTCS y4YUTENeM Ha OCHOBE HMEIONIMXCS MaTepuaibHO-TEXHUUYECKUX PECcypcoB U
MECTHBIX MPUPOIHBIX YCIOBHM.



COJEPKAHUE OBYYEHUA
10 KUIACC

CopnepxaHue IMPOrpaMMbl, BbIAEICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY TOCYJapCTBEHHOMN
uroroBou arrecranuu (['MA).
Tema 1. buosiorusi kak Hayka
CoBpemeHHast Ouoiorusi — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS OHOJIOTHH.
buonornyeckne Haykd W u3ydaemble UMM TpoOiembl. DyHAaMeHTalbHBIC, NPUKIATHBIEC H
[IOMCKOBBIE HAy4YHbIE UCCIIEJOBaHMsI B OMOJIOTUH.
3HayeHne OHMOJNIOTUM B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA.
[Ipodeccuu, cBsizanHble ¢ OHONOTHEH. 3HaueHHWE OWOJOTHU B TMPAKTHYECKOW IEATEIHHOCTH
YeJI0BEKa: METUIMHE, CEIbCKOM X03SIICTBE, TPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.
JdeMoHcTpanuu
[Toptpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. apsun, Y. T'apsei, I
Mennens, B. WU. Bepnaackuii, 1. II. IlaBnoB, U. M. Meunuxo, H. . Basunos, H. B.
TumodeesPecorckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.
Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX HAyK.
Tema 2. /KuBble cucTeMbl U X H3yYeHUE
XKusble cucreMbl Kak mnpeaMeT u3ydeHust Ouosioruu. CBOWCTBAa KMBBIX CHCTEM: €IMHCTBO
XMUMHUYECKOTO COCTaBa, ITUCKPETHOCTh U IEJIOCTHOCTb, CJIOXHOCTh U YHOPSAJOYEHHOCTD
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpPraHU3allus, CAMOBOCIPOU3BEJIEHHE,  Pa3IPaKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.
YpoBHM OpraHu3aliy )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHBIN, TKAHEBBIN, OpraHU3MEHHBINH,
MOMYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OuoreoreHoTHIecKuii), ouochepusrit. Ilporecchr,
MPOUCXOJAIINEe B KUBBIX cucrtemMax. OCHOBHble NpH3HaKu KuBoro. JKu3Hp kak Qopma
CyLIECTBOBaHUsl Marepuu. Hayku, wu3ydaromme >KUBbIE CHUCTEMbI Ha pPa3HbIX YPOBHAX
OpraHu3aluu.
N3yuenne >kuBbIX cucTteM. MeToapl Ouosormveckoil Hayku. HaOmrogenuwe, wu3MepeHue,
JKCIIEpUMEHT, CHUCTEeMaTh3auus, MeTaaHanu3. lloHsTme O 3aBUCMMONM U  HE3aBUCUMOM
nepemeHHol. I[lnanupoBanme skcnepumenta. llocranoBka m mpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOpKU U €€ 1ocToBepHOCTH. Pa3dpoc B Omosnornyeckux aanHbix. OueHKa
JOCTOBEPHOCTHU TOJYYEHHBIX Pe3ynbTaToB. [IpUUMHBI HCKaXXEHUS PE3yNbTaTOB 3KCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.
JdemoncTpauuu
Tabmumpr u cxembl: «OCHOBHBIC MPHU3HAKU KU3HWY», «buonormdeckue cucrembl», «CBoiCTBa
KUBOW MaTepun», «YPOBHU OpraHU3ALUU KUBOU MpUpOab», «CTpOEHHE KUBOTHOM KIIETKH,
«TkaHum KUBOTHBIX», «(CHCTEMBl OPraHoB YeJIOBEUECKOrO0 OpraHusMay, «buoreouneHos,
«buochepa», «MeToabl U3y4EHUS )KUBOU TPUPOIBD.
O6opynoBanue: J1abopaTopHOEe O00OpYyIOBaHHE sl MPOBENEHUS HAOMIONCHUI, H3MEPEeHUH,
JKCIIEPUMEHTOB.
IpakTHyeckas padora «/cnonp30BaHNe pa3IMYHBIX METOJOB MPU U3YUEHUH )KUBBIX CUCTEM).
Tema 3. buosiorust KjieTkun
Knetka — cTpykTypHO-(pyHKIIMOHAIbHAS €AUHUIIA KUBOTO. McTopus OTKpBITHS KIEeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
IOJIO’KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTonel  MOJEKYASpPHOW W KJIETOYHOM  OWMOJIOTMH:  MHUKPOCKOMHS, XpomaTtorpadus,
anekTpodopes, METOJ  MEUYEHBIX aToMoB, JuddepeHIHnaIbHOe LEeHTpUPYrupoBaHUeE,
KyJIbTUBUPOBAHHE KIETOK. M3yuenue ¢huxcuposanuvix Kiemok. DIEKTPOHHAs MHUKPOCKOTHS.
Kongokanvnasa muxkpockonus. Bumanvhoe (npusicuznennoe) usyueHue Kiemox.
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JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHUKPOCKOID», «DJIEKTPOHHBIH MHUKpPOCKOM», «McTopus pazBuTHs
METO0/I0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOTpEenapaTbl pacTHTENbHBIX, JKUBOTHBIX U
OaKTepUaATbHBIX KIIETOK.

IIpakTnueckas padora «/3ydyeHne MeETOJOB KJIETOYHOM OuoJsiorun (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU
XUMUYECKUN COCTAaB KJIETKH. Makpo-, MUKPO- U yJIbTPAaMHUKPOAJIEMEHThI. Boma u €€ posb Kak
pacTBOpuUTElNs, peareHTa, YydacThe B  CTPYKTYPUPOBAHHUU  KJIETKH, TEIUIOPETYISALHUU.
MuHepasnbHble BELIECTBa KIETKH, UX OMoJiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.
Opranuyeckue BellecTBa KJeTKU. buonornueckue nonuMepsl. benkn. AMUHOKHCIOTHBIN COCTaB
6enkoB. CTpyKTypbl OenkoBod Mouiekynbl. IlepBuuHas cTpykTypa Oeiika, MENTHIHAs CBS3b.
Bropuunas, TpeTuuHas, ueTBepTHYHAas CTPYKTypbl. JleHarypamus. CBoiicTBa O€NKOB.
Knaccugukanus 6enkos. buonornueckue GpyHkuu 6eakoB. [Ipuonoi.

VYrneBoapl. MoHOcCaxapuabl, IUMcCaxapulibl, OJIMTOcaxapuabl W Tosmcaxapuabl. OOmwuil riaH
CTpOEHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonorndeckue QyHKIIMM yriieBOJOB.
Jlunuaet. TuapodunbpHO-THAPOYOOHBIE cBOMicTBA. Kimaccudukamus nunuaoB. Tpurivuiepusl,
dbochomunuapl, BOCKH, CTepouasl. buomormueckwe ¢yHkuun JunuaoB. OOmme CcBOWCTBA
OMOJIOTMYeCKUX MeMOpaH — TeKy4ecThb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TTIOJTYIIPOHUILIAEMOCTb.
Hyxnennossie kucnotsl. IHK n PHK. Ctpoenne nyknenHoBbsIx kucinot. Hykneoruasl. [IpuHnmn
koMiiementapHoctu. [IpaBuno Yapradhda. Crpykrypa JHK — nBoiiHas chumpalib.
Mectonaxoxaenue u ouonorunueckue pyuknuu JHK. Bunet PHK. ®ynxinun PHK B knetke.
Crpoenne mousiekyiabsl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHbIE TEPEHOCUMKH, HX (QYHKIUM B KIETKe. /J[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK. Memoovr  cenomuxu,
MPAHCKPUNTNOMUKY, NPOMEOMUKU.

CtpykrypHas Ouomnorus: OWOXMMHUYECKHE W OMO(PU3MYECKHE WCCICIOBAHUS COCTaBa W
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoOJIeKyl. Modenuposanue cmpykmypol u @QyHKyui
buomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin u opeaHudeckuii cunmes OUOMONEKYI U
UX HEeNnPUPOOHBIX AHATI0208.

JdemoHcTpauuu
[Toptpersr: JI. Ilonmuur, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Conrep, C.
[Ipy3unep.

Juarpammsl: «PacripeneneHne XMMUYECKHUX JIEMEHTOB B HEXHUBOM mpuponae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmuis! u cxemsl: «llepuoanueckas Tabnuia XMMUYECKUX 3JIEMEHTOBY, «CTpOEHUE MOJICKYIIbI
BOJbI», «BemiectBa B cocraBe opraHuzMoBy, «CTpoeHHE MOJIEKYNbl Oenka», «CTpyKTyphbl
0enKkoBOM MoJieKynbl», «CTpoeHUuEe MOJEKYNl YIJIeBOAOB», «CTpOeHHE MOJEKYN JIUIUIOBY,
«HyxkiienHoBbie KUCIOTHIY, «CTpoeHue Mouekysibsl ATOx.

O6opynoBaHue: XUMUYECKast IOCyJa U 000pyJ0BaHHUE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOLIbI0 KaUeCTBEHHBIX PEAKIIUII».
JlabopaTopHnasi pabora «lccnenoBaHue HYKIEHMHOBBIX KHCIOT, BBIJICICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKINH KIETKH
Tunbr  kieTok: »dykapuoTHueckas M npokapuotudeckas. CTpyKTYpHO-()YHKIHOHAIbHBIE
00pa3oBaHUS KIETKH.

Ctpoenne mnpokapuotuueckoil kietku. Kinerounas crenka Oaktepuit u apxeil. OcoOeHHOCTH
CTpOEHHUsI TeTepoTpoHOl M aBTOTPO(HONW MPOKAPHOTHUECKUX KJIETOK. MecTo U poJb
MIPOKAPHOT B OMOIIEHO3AaX.



Crtpoenrie ¥ (QYHKIMOHUPOBAHHE »HYyKapUOTHUeCKOW KieTku. Ilmasmarmueckas memOpaHa
(mnazmanemma). Ctpykrypa miazmatuyeckoid wmemOpanbl. TpaHcmopT BemiecTB —4epes
IUIa3MaTUYECKyI0 MeMmOpany: maccuBHbBIA (muddys3us, obneru€nnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPHYHBIA aKTHBHBIA TpaHcmopt). Ilomymponunmaemocts meMOpansl. Pabota
HATPUI-KaJIMEBOr0 HACOCA. DHJIOUUTO3: MMHOIMTO3, (parornuTos. Dk3o01uTo3. Kinerounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTCHHIA, TPHOOB.
Huronnazma. Ilutozoms. Iurockenmer. [IBwxkenue nurora3mbl. OpraHoujibl  KJIETKH.
OnHOMeMOpaHHBIC OpraHOMIBI KICTKHU: 3HJomuiazMatudeckas ceth (DIIC), ammapar [Nonbmxw,
JM30COMBI, MX CTpoeHHEe W (pyHKIHMU. B3anuMocBA3b OAHOMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
CtpoeHre TpaHyISIpHOTO peTUKynymMa. Mexanusm Hanpasienus oeaxos 6 JIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOYHbIX MeMmOpaH. [magkuih  (arpaHysisipHBI)
SHIIOTIA3MaTHUeCKuil petukynyM. Cekperopnas ¢ynkums anmapata ['onbmxun. Moougukayus
benxos 6 annapame [ onvodicu. Copmuposxa benxos 6 annapame I onvodicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbix KieTok. Kiierounsiii cox. Typrop.
[lonyaBTOHOMHBIE ~ OpraHOWIBl  KJIETKU: MUTOXOHJAPHUH, IUIACTUIBL.  [Ipoucxoorcoenue
mumoxonopuui u naacmuo. Cumdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHJpUM U 1uactui. llepBuyHble, BTOpUYHBIE U CJOKHBIE IIACTH]IBI
(OTOCHHTE3UPYIOUIUX AYKAPUOT. XJIOPOIIACTbI, XPOMOIUIACTBI, JIEHKOIUIACThl  BBICIINX
pacTeHui.
HememOpannbie opranounasl kiaetku CtpoeHre u pyHKIIMH HEMEMOpPaHHBIX OPraHOUIOB KIIETKH.
PuGocompr. Ilpomesrcymounvie Qunamenmol. MuxkpodunaMeHTHI. Axmunosvie
Muxkpogunramenmol. MpllIeUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUUEUHbIX KIeMmOK.
Muxkporpybouku. Krnetounsnii unentp. CTpoeHue U JBWKEHHE JKTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nuTorniaasMmel. Llentpuons. benku, accoyuuposanmusvie ¢ muxpopuramenmamu u
muxpompyboukamu. Momopmvie benku.
Anpo. O6osouka siApa, XpOMATHH, KapUOILIa3Ma, SIAPBIIIKH, UX CTPOCHHE U (GYHKIUH. SnepHbIi
O0enkoBbIii MaTpuKkc. [IpocTpaHCTBEHHOE pacHoOKEHHE XPOMOCOM B HMHTep(da3HOM  sjpe.
Oyxpomamun u cemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. /Junamuka a0epHoti 06010YKu
6 mumo3se. HAoepuulii mpancnopm.

Knerounsie  BimoueHusi.  CpaBHHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JYKapuUOT
(pacTUTENBEHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.
Tabmuubl 1 cxembl: «CTpOoeHHE SYKAPHOTHYECKOW KIETKW», «CTPOCHHE XKUBOTHOM KIICTKHY,
«CTpoeHue pacTUTeNIbHON KIeTku», «CTpoeHue MUTOXOHIpUW», «Aapo», «CTtpoeHue
MIPOKAPUOTHUECKOHN KIETKI.
O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTrbl PAacTUTENbHBIX, dUBOTHBIX KJIETOK,
MUKpOTpenaparbl 6akTepHalbHBIX KIETOK.

JlabopaTopHas pa6ora «3ydeHne CTpOeHUs KIETOK Pa3IMYHbIX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHON MeMOpaHbD».
JlabopaTopuasi pabGora «lccnenoBanue I1a3MoONIM3a W JIEIUIa3MOJIM3a B PACTHUTENbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NMPEeBPALCHHE JHEPTHH B KJIETKe
AccuMWISIIMA M TUCCUMWJIALIMS — JIB€ CTOPOHbI MeTaOonm3Mma. Tumbl oOMeHa BeIIECTB:
aBTOTpOGHBIH M  TerepoTpodHbIf. YuacThe Kuciopoja B OOMEHHBIX Ipolieccax.
OHepreruyeckoe obecneueHue KieTku: mnpeBpamieHne AT B oOMeHHBIX MHpoleccax.
@depMEeHTATUBHBIN XapakTep peakuuid KJIeTOYHOro meradommsma. DepMeHTbI, X CTPOCHHE,
cBoiictBa M MexaHu3M JeWcTBus. KodepmenTsl. Ominums (epMEHTOB OT HEOPraHMYECKUX
KaTaln3aTopoB.  benku-akTtuBatopbl ¥ O€NKU-UHTHOMTOpPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEeHTATUBHBIX PeakIfil OT pa3IUYHbIX (PaKTOPOB.
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IlepBUYHBIN CHHTE3 OPraHUYECKUMX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUCeHHbIU U
oxcucennbvlll  pomocunmes 'y obaxkmepui. Ceemocodupaowjue RnUSMeHMbl U  NUSMEHMbl
peakyuonHozo yeumpa. Poib XnoporuiactoB B npouecce ¢orocunTe3a. CBeToBas U TEMHOBAS
dazel. @omoovixanue, C3-, Ca- u CAM-munvt pomocunmesa. IIpoyKTHBHOCT (POTOCHHTE3A.
Bnustaue pa3nuvHbIX GakTOpoB Ha CKOPOCTh (hoToCHHTE3a. 3HaUeHHE (POTOCHHTE3A.
Xemocunte3. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HUTpU(PUUIUpYIOIUE OaKTepuH,
xKenez00aKkTepuu, cepoOaKTepun, BOIOPOIHbIEC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.
AnaspoOHble opraHu3mbl. Buabl Opokenusi. [IpoaykTel OpoKEHHST M HMX HCIOJIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPraHM3MBI KaK OOBEKTHl OMOTEXHOJOTMHM W BO30YAMTENH
00JIe3HEH.
AdpoOHBIEC OpraHU3MbL. ITaIbl YHEPTETHIESCKOTO 0OMeHa. [ToaroToBuTeNbHBIN dTaIrl. [ TuKoIm3 —
OECKUCIIOPOIHOE PACIIEIUICHHUE TITIOKO3BL.
buonoruueckoe OKHCIIeHHE, WM KJIETOYHOE JbIxaHue. Poyib MUTOXOHIpHM B mpoleccax
Oouosnoruueckoro okucieHus. lluxnnueckue peakiuu. OxuciaurensHoe (QochopUIMpOoBaHUE.
Onepeuss  membpannozo epaduenma npomonos. Cummez ATD: paboma npomonHOU
ATDcunmaszwr. IlpeumyiectBa a’dpoOHOro MyTH OOMEHA BEUIECTB TEpe] aHadIPOOHBIM.
O} PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu
[optpersr: [Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.
Tabmuiel u cxembl: «DOTOCHHTE3Y, « JHEPreTUIECKUN 00Men», «brocunTtes 6enkay, «CTpoeHne
bepmeHTa», «XeMOCHHTERY.
O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHME JUIsl HPUTOTOBJIEHHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.
JlabopaTopHasi padora «l/3ydyeHue KaTaquTHYECKOW aKTHUBHOCTU (pepMEHTOB (Ha Npumepe
aMUJIa3bl WM KaTaasbl)y.
JladopaTopHas pa6ora «l3ydyeHue (hepMEHTATUBHOTO pacHISIJICHHUS MEPOKCHAA BOJOPOJA B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas padora «CpaBHeHHE TmpoIreccoB (OTOCHHTE3a M XEMOCHHTE3a».

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXaHUSD.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe
Peakuuu wmatpuyHoro cunre3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIHUSIX MATPUYHOTO
cuHTe3a. Peanmuzamnms HacnencTBeHHOW wWHGopManuK. ['€HETHYECKHMH KOJ, €ro CBOMCTBA.
Tpanckpunuust — matpuunbiii cunte3 PHK. I[TpuHuunel TpaHCKpUIILMKU: KOMIUIEMEHTAPHOCTb,
aHTHUIApPAUIEIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.
Tpancnsmus u e€ sranel. Yuactue TtpaHcnoptHbix PHK B OuocunTese Oenka. YcnoBus
6uocunTesa 6enka. Koaupoanne aMuHOKUCIOT. Poib pubocom B Ouocunrese Oernka.
Coepemennvie npeocmagnenus o cmpoeHuu ceHos. OpraHusalus TeHOMa Yy MPOKapUOT U
9yKapuoT. Perynsiusi akTUBHOCTH TeHOB Yy mpokapuotT. ['mmote3a omepona (P. XKakob, XK.
Mano). MonexynapHvie mexanuzmvl 3SKCHpeccuu 2eHos y dykapuom. Ponv xpomamuua 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kierounslit romeocras.
Bupycbl — HekneTouHbsie (GOpMBlI KH3HU M OOmUratHble mapa3utbl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHUPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kusuenwwiti yuxn JIHK-codepacawyux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.
Bupycuble 3a0osieBaHus uyenoBeka, ®KMBOTHbIX, pacrenuit. CIIN, COVID-19, couunansHble u
MEJHUIIMHCKUE TPOOIEMBIL.
buoungopmamuxa: ummecpayus u aumanuz oOomvuiux maccueog («bigdatar) cmpyxmypHwvix
buonocuueckux oaumvix. Hanomexnonoeuu 6 Ouonocuu u meouyune. Ilpoepammupyemvle
@yHryuu b6enxos. Cnocobwl docmasku nekapcms. JleMoHcTpanun
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[Moptpetsr: H. K. Konsuos, JI. Y. IBanoBckuii.
Tabmuuer u cxemsl: «buocunres 6emnkay, «I eHeTnueckuit Koy, «Bupyce», «bakreprodarmy.
IIpakTnueckas padora «Co3aHue MOJEIN BUPYCa».
Tema 8. /Ku3HeHHBbIH UK KJIETKU
Knerounslii nuki, ero nepuoasl u peryasuus. Marepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
nporekaromux B wHTepdasze. [loaroroBka KiIeTkM K jAeneHuto. [IpecuHTeTHYECKUi
(MOCTMUTOTUYECKHUI), CUHTETUYECKHUI M IOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) MEPUOJIbI
uHTEep(ha3bl.
Martpuunsiii cunre3 JJTHK — permmkanus. Hpuamuns! perummkannn JJHK: kommnementapHoOCTs,
MOJIYKOHCEPBAaTUBHBIM ~ CHHTE3, AHTUIAPAIUIEIBbHOCTh. Mexanusm  permmkanuun — JIHK.
Xpomocombl. Ctpoenue xpoMmocom. Ternomepsl u TenoMepasza. XpoMOCOMHBIA HA0OP KIETKUA —
KapuoTul. JIMIuIouAHBIA W TalIOuAHbIM HAOOpbl XpOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBL.
Henenue kieTku — MuTO3. CTaguu MHUTO3a M MPOUCXOJSAIINE B HUX IPOLECCHl. TUIBI MHUTO3a.
Kaprokunes n nutoknues. buosornueckoe 3HauyeHHE MUTO3a.
Perymsiiust MUTOTHYECKOTO LIMKIIA KIETKU. [IporpammupyemMas kiieTouHasi ru0esinb — alomnTos.
Knerounoe sapo, XpoMocoMbl, (GYHKIHOHalbHas TeHOMUKA. Mexanusmol nponughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposasn knemrka» — buoungopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.
JdeMoHcTpauuu
Tabmuubr w  cxembl: <«KWU3HEHHBIM LMK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukarus JITHK».
O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MUTO3 B KJIETKaX KOpEIIKa JTyKa.
JladopaTopHas pa6ora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JladopaTopHas padora «HabOmoneHne MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa Jyka (Ha TOTOBBIX
MHKpOIIpernaparax).

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB
buonoruueckoe paznoodpasue oprann3MoB. OTHOKIETOUYHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBI.
Oco0eHHOCTH CTPOCHHUS M KU3HEAEATEIbHOCTH OAHOKIETOUYHBIX OpraHu3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPHUOBI, OJIHOKJIETOYHBIE BOJOPOCIH, JApPyrue NPOTUCTHL. KosioHMAalbHbIE
OpraHU3MBI.
B3aumocBs3p yacTeii MHOTOKJIETOYHOTO OpraHM3Ma. T[KaHHM, OpraHbl U CHCTEMbl OPraHoOB.
Opranusm Kak enuHoe menoe. ['omeocras.
Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBarenbHasi, MOKPOBHAS, MPOBOASIIAL,
OCHOBHasi, MexaHuueckas. OcCOOEHHOCTH CTpOeHHUs, (QYHKUMH M paCHOJOKEHHUS TKaHEeH B
OpraHax pacTeHHH.
TkaHu >KMBOTHBIX M 4elOBeKa. THIMBI )KMBOTHBIX TKaHEW: SMUTENUaIbHas, COCAMHHUTEIbHAs,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTpoeHHs], (DYHKIMI M pacHoOJIOKEHUsI TKaHEH B opraHax
KUBOTHBIX U YEIIOBEKA.
Opranbl. BereratuBHble U TeHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBI OpPraHOB
KUBOTHBIX U yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPTraHOB.
Onopa Tena opranu3smMoB. Kapkac pactrenmii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOeHUE U TUIbl COEAMHEHUS! KOCTEH.
JIBuKeHHe OpraHu3MoB. [[BHKeHHE OJIHOKJIETOYHBIX OPTraHM3MOB: aMEOOHMIHOE, KTYTHKOBOE,
pecHuyHoe. JIBMKE€HHME MHOTOKJIETOUHBIX pPACTEHMI: TpONU3MblI M HAcTUU. J[BH>KeHHE
MHOTOKJIETOYHBIX KMBOTHBIX U Y€JIOBEKa: MbIllIedHas cucteMa. Peduekc. CkeneTHbIE MBI U
ux pabora.
[luranue opranuszmoB. llornoimieHue BOJBI, YIVIEKUCIOTO Ta3a W MHUHEPAJTBHBIX BELIECTB
pacteHussMu. I[lutaHue >KUBOTHBIX. BHYTpPHUNOJIOCTHOE M BHYTPUKIETOYHOE NUIIEBApPEHUE.



IIuTanue MO3BOHOUHBIX JKMBOTHBIX. OTAENBl NMUILEBAPUTENBHOrO TpakTa. [luimeBapurenbHbIe
kenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.
Hpixanue opraHuzMoB. Jlpixanuwe pactenmit. Jlprxanue kuBOTHBIX. Juddysus razoB depes
OBEpXHOCTh KieTKU. KoxHoe npixanue. JlpixaTenbHas 1moBepXHOCTh. KabepHoe U JIEroyHoe
IbIXaHWe. JIpIXaHUE I103BOHOYHBIX MUBOTHBIX M YEJIOBEKA. OJBOJIOIMOHHOE YCJIOKHEHUE
CTpO€HHUS JETKUX I03BOHOYHBIX >KMBOTHBIX. /[IpIxarenpHas cucrema uenoBeka. MexaHu3M
BEHTHJISLUH JIETKUX Y IITUI] ¥ MIEKONUTAOMUX. Perynsuus apixanus. JprxareabHble 00bEMBIL
TpancnopTr BeHIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUN. TpaHCHIOPT BELIECTB y
KUBOTHbIX. KpoBeHocHas cucrema u e€ opraHel. KpoBeHocHas cucTemMa MO3BOHOYHBIX
XKUBOTHBIX M uesnoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl U KpoBb. Kpyru kpoBooOparieHwus.
OBOJIIOLMOHHBIE YCJIO)KHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMbI I103BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perymnsius.
Boigenenue y opranuzMoB. Beienenue y pactenuil. Beinenenue y ;xuBoTHbIX. COKpaTuTEIbHbIE
Bakyosid. Oprassl BelieneHus. OuiabTpanus, CeKpelns U 00paTHOE BCaChIBaHUE KaK MEXaHU3MBI
paboTel opraHoB BbiAeneHUs. CBs3b MOJOCTU Tela C KPOBEHOCHOM M BBIJECIUTEIBHON
cucteMaMH. BplieneHne y TNO3BOHOYHBIX JKMBOTHbIX M uyenoBeka. l[louku. CrpoeHue u
¢yHKMOHUpOoBaHUe HedpoHa. OOpazoBaHUE MOYH Y YEIOBEKA.
3amuTra y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX OpraHm3mMoB. Cropbl OakTepuil M LUCTHI
MpocTeHMX. 3aluTa y MHOTOKJIeTOuHbIX pacTteHuil. Kyrukyna. CpenctBa macCUBHOW U
XUMHUYECKOU 32Tl OUTOHIIUEL.
3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma OT
O6onesneii. MMmMyHHas cucremMa uenoBeka. KieTouHbli M TyMOpalibHbII HMMYHUTET.
Bpoxnéunpiii u npuoOpeTéHHbIN cnennuduueckuii UMMYHUTET. Teopus KIOHAJIBHO-
cenektuBHOro nmmyHnuteta (I1. Dpmux, @. M. bepnert, C. Tonerasa). BocmanurensHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.
PazgpaxkuMocTe U perymsiius y opraHu3MoB. PaznpakxuMOCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3apakxuMoCTh U peryisauus y pacteHuid. PocToBbie BeniecTBa U X 3HaYEHUE.
HepBHas cucrema u peduiekTopHasi perynsiuus y *KUBOTHbIX. HepBHas cucrema u €€ OTHENbl.
OBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHHS HEPBHOM CUCTEMBI y KUBOTHBIX. OTHAEIBl T'OJOBHOTO
MoO3ra MO3BOHOYHBIX >XKMBOTHBIX. Pednexc u pednexropHas nyra. besycioBHble U YCIOBHBIE
pedaekchl.
I'ymopanbHas perynsiuus W DHAOKPUHHAas CHCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHCTEMbI M WX TOpMOHBI. JleiicTBUe TOpMOHOB. B3auMOCBSA3b HEpPBHON U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JdemoncTpauuu

[Toptper: U. I1. I1aBnos.
Tabmumst u  cxembl:  «OJHOKIETOUHBIE BOAOPOCIM», «MHOTOKIETOYHBIE BOJOPOCIINY,
«baktepun», «lIpocreitmne», «Opranbl UBETKOBBIX pacTeHui», «CHucTeMbl OpraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TKaHM pacTeHui»,
«KopueBbie cucrembl», «Ctpoenue crebns», «CTpoeHUEe JIHCTOBOM IIACTHHKWY, «TkaHuU
KUBOTHBIX», «Ckener uenoBekay, «llumeBaputenbHas cucrteMa», «KpoBeHOCHass cucTemay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «Mpleunas cucremay,
«BplenurenpHas cuctemay, «OHAOKpUHHAs cucteMayn, «CTpoeHHe MbIlb», «MMMyHUTETY,
«Kumeynononoctusie», «CxeMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CUCTEMBI IIO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue niuaHapun», «BHyTpeHHee cTpoeHHe 10XKIEBOTO
yepBsi», «HepBHas cucrema pbib», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucTeMa MIIEKONUTAOLIUXY,
«HepBHas cucrema denoBekay, «Pediexcy.
OO6opynoBaHMe: CBETOBOM MMKpPOCKOI, MHKPOIpenapaTrbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIpEenaparsl TKaHEW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIUNA HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pa3HbIX OTAEIOB, BJIAXKHbIE MpenapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJJIEKIIMH OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEI0BEKa,
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o0opynoBaHue [uis JEMOHCTpPAllMM TOYBEHHOTO ¥ BO3AYIIHOTO IHUTAaHUA pPACTCHHUH,
pacuiernyieHusi KpaxmMaia H OelKOB Moja JeWcTBUEM (epMeHTOB, 0OOOpyAOBaHUE [UIs
JEMOHCTPALIMM OIIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3Ma JbIXaTECIIbHBIX
JBUKEHHUI, MOJEIIN FOJIOBHOTO MO3Ta PA3JIMYHBIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHue TKaHEH pacTEHUI».

JlabopaTopHas padora «/3ydeHue TKaHEH KUBOTHBIX».

JlabopaTopHasi pa6ora «/3y4eHre OpraHoB LIBETKOBOT'O PACTEHUSD.

Tema 10. Pa3mHokeHHMe M pa3BUTHE OPTraHU3MOB
dopMbl pPa3MHOXKEHHUSI OpPraHU3MOB: Oecroyioe (BKJIIOYasi BETrEeTaTUBHOE) M IMOJ0BOE. Buibl
0ecroyIoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIOPYILLUS, (parMeHTaIHs, KIOHUPOBAHHUE.
[TonoBoe pasmuoxenue. IlonoBeie kieTku, win ramersl. Meiio3. Craauu Meiiosa. [loBenenue
xpoMocoMm B Meno3se. Kpoccunrosep. buosornueckuii CMbICI MeHO3a M IIOJIOBOTO IIPOLECCa.
Meiio3 1 ero MecTo B KMU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe passutue. ['amerorene3 y >kuBOTHBIX. [losoBbie xkene3pl. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTorenes u ooreHe3. CTpoeHue MoJI0BbIX KIETOK.

Ormo10TBOpEeHNE M SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OTIIIOIOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.
WnauBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOT€HE3). OMOpHOJIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenesz — 00Ha uz enauwvix npooaem smopuonozcuu. Konyenyus mopghozernos u
Mmooenu mopgoeeneza. Craguu 3MOpHOreHes3a KHUBOTHBIX (Ha mpumMepe Jsrymku). Jpobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u HedepMuHuposanHoe opobrenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH JpOOIEHUsS] MIIEKOMUTAIONINX. 3apOJbIIeBble JIUCTKU (TacTpysIsius).
3aknagka OpraHoB M TKaHEH W3 3apoJblIEeBbIX JMCTKOB. B3aumHoe BiMsHHME dacTei
pPa3BUBAIOIIETOCS 3apojbliia (dMOpHOHANbHAs WHIYKIMA). 3aKkiajgka IUlaHa CTPOSHUS
JKUBOTHOTO KaK pe3ylbTaT HEpapXWUYECKUX B3aUMOJCHCTBUN TeHOB. BimnsgHue Ha
AMOPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CpEIbI.
Poct u pazButue xuBoTHBIX. [locTamMOproHanbHbId Tiepuosa. [IpsMoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopo3zom y 0ecroO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HaYEHHE NPSIMOTO W HENpSIMOTO pa3BUTHUS, UX pacCHpOCTpaHeHue B mpupone. Tumsl pocra
AKUBOTHBIX. DAKTOPBI PETYISALUU POCTA )KUBOTHBIX U yesoBeka. CTaguu MOCTIMOPHUOHAIBHOTO
pa3BUTHS y )KMBOTHBIX M 4enoBeka. [leproasl oHTOreHes3a venoBeka. CTapeHHE U CMEpPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.
Pasmuoxkenne u passurue pacrenuil. ['ametrodur m cnopodut. Meiio3 B KH3HEHHOM ITHKJIE
pactenuii. OO6pa3oBaHue crop B mpoliecce Melos3a. I'amerorenes y pacreruii. OmioaoTBopeHne
U pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. [IBOMHOE OIIOJOTBOPEHUE Y IIBETKOBBIX PACTEHU M.
O6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryssIui OHTOT€HEe3a Y PACTEeHHUM U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.
Tabmuielt u cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Tumbl 0Oecrmoyioro pa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJOMOHAbl», «Pa3MHOXeHuEe »9BIIIeHb», «Pa3MHOXKEHHE THAPBI»,
«Meiio3y», «XpoMocoMel», «['amerorenes», «CTpoeHHe SUIIEKIETKU U CIIEPMAaTO30U1a»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u Hempsmoe pas3BuTHe», «PazBuTHE MalCKOTO
Kykayn, «Pa3zButne capanum», «Pa3zButue JIArymkn», «/[BoliHOE OIIIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpOo€HHE CEMSIH OJHOJOJBHBIX M JBYIOJIbHBIX pacTeHU», «KU3HEHHBIN LHKI
MOPCKOM  KamycTbl», <OKU3HEHHbIH LUK Mxa», <«OKU3HEHHBIM WUKI ManoOpOTHUKA,
«OKW3HEHHBIN TUKIT COCHBDY.
OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOIIpENnaparsl SHUIEKIETOK M CIIePMaTO30UI0B,
MoJienb «L{UKIT pa3BUTHUS JATYIIKIY.
JlabopaTtopnass  pabora  «l3yueHue CTpoeHMS  IOJIOBBIX  KJIETOK Ha  TOTOBBIX
MHUKpOIpenaparax.
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IIpakTnueckass padora «BblsBlIEHHE TNPU3HAKOB CXOACTBA 3apOJBIIIEH ITO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB PA3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTnKka — HayKa 0 HACJIECTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB
VcTopust CTaHOBJICHUS U PAa3BUTUSA TEHETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne @pusa, T.
Moprana. Posib oTeuecTBeHHbIX yu€HBIX B pa3BuTuu reHetuku. Padotsl H. K. Konsuosa, H. W.
Basunoa, A. H. benozepckoro, I'. JI. Kapmeuenko, 0. A. ®wmunuenko, H. B.
TumogeeBaPecoBckoro.

OCHOBHbBIE TE€HETUYECKUE MOHATUSA U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE [EHBI,
QNbTCPHATUBHBIE INPU3HAKHA, JOMMHAHTHBIA W  PELECCUBHBIA IPU3HAK, TI'OMO3UIOTA,
reTepPO3UT0Ta, YHCTas IMHUS, THOPUIBI, TeHOTHIL, (eHOTHI. OCHOBHBIE METO/IbI T€HETUKU:

THOPHUIOTIOTHUECKUH, TUTOIOTUYECKHIA, MOJIEKYIIIPHO-TeHETUIECKUH.

JdeMoHcTpanuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEITUBAHUS.

JladopaTopHas padora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHenst — 3aKOH eauHOoOoOpa3usi THOPHIOB
nepBoro nokoJyieHus. [Ipasuno nomuaupoBanus. Bropoit 3akoH MeHaenss — 3aKOH paciierieHus
npusHakoB. lluTonmornyeckne OCHOBBI MOHOTHOPHIHOTO CKpelMBaHMs. [ HWmoTe3a YHUCTOTHI
ramer.
Anammzupyromee ckpemuBanue. [IpomexyTouHblli XapakTep HaciaeaoBaHus. Paciienenue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUH.
JlurunbpugHoe ckpeniuBanue. TpeTud 3akoH MeEHAensT — 3aKOH HE3aBUCHMOTO HacCJIeIOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.
CueruieHHOE HaclenoBaHue mpu3HakoB. Paboter T. Moprana. CuerieHHOE HaceJI0BaHUE
I€HOB, HAPYILIECHHE CLETUICHUS] MEX 1y T€HaMH. XPOMOCOMHAs TEOPHUS HACIIEICTBEHHOCTH.
l'eneruka mnosia. XpOMOCOMHBI MEXaHHM3M OINPEAENCHHUS T1oJia. AYTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['oMOTramMeTHbIi W TeTeporaMeTHhIM T1oJ. ['eHeTHdeckas CTPyKTypa ITOJOBBIX
xpoMocoM. HaciienoBanne Npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.
l'enotun kak wenoctHas cucrema. IlieloTponus — MHOMXKECTBEHHOE [ICWCTBHME TI€HA.
MHOKECTBEHHBIN aienu3M. B3anmonaeicTBue HealieabHbIX TIeHOB. KoMIieMeHTapHOCTb.
Onucras. [lomumepusi.
'eHeTnyeckuii  KOHTPOJb  pa3BUTUS  pPACTEHUM, JKUBOTHBIX M  YEJIOBEKa, a TaKkKe
(U3MOJIOTMYECKUX MPOLECCOB, TOBENCHHS M KOTHUTUBHBIX (yHKIU. ['eHermueckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SMH — Mapa3uT» M «XO3iUH —
MUKpOOHOMY. ['eHeTn4eckre acreKThl KOHTPOJISI U U3MEHEHUs HacJeICTBeHHOM nHpopmanuu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, T. Mopras.
Tabmuubl u cxembl: «llepBblii M BTOpOHW 3akoHBI MeHpaens», «Tperuld 3akoH MeHaens»,
«AHanu3upymwlee ckpeumpanue», «Hemnonnoe nomuaupoBanue», «ClEIIIEHHOE HacaeA0BaHUE
MPU3HAKOB Y Ipo3oduiiely, «I'eHetruka mona», «Kapuotun uenoBeka», «Kapuotun apo3oQuis»,
«Kapuotun ntuis», «MHOKECTBEHHBIN ajlienu3m», «BzauMoaeicTBre reHoB.
O6opynoBaHue: MOAENb M JAEMOHCTPAllMd 3aKOHOB €IWHOOOpa3usi THOPUIOB IEPBOTO
MOKOJIEHUSI M PAacIIEIUIEHUs] MPU3HAKOB, MOJENb AJi1 JAEMOHCTPAllUM 3aKOHA HE3aBUCUMOTO
HacJeA0BaHUsl MPU3HAKOB, MOJIEb JJIs1 IEMOHCTPAIlMU CIEIUIEHHOTO HACJIEeI0BaHUs TPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTipenapar: «/[pozodumay.
IIpakTnyeckass pa6ora «l3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(QUITBI».
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IIpakTnyeckas padora «/3ydeHnue pe3ynbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30PIITBD.

Tema 13. 3aKoHOMepPHOCTH U3MEHYNBOCTH
BiaumoneiicTBue reHoTHIA U cpebl ipu popMupoBaHuM (eHOoTUMa. MI3MEeHIMBOCTh TPU3HAKOB.
KauecTtBeHHbBIE W KOJIMYECTBEHHBbIEC MPU3HAKU. BHIIBI M3MEHUYMBOCTH: HEHACIEIACTBEHHAs M
HACJIEICTBEHHAsI.
MoudukanoHHas HM3MEHYMBOCTh. Poiib  cpeapl B (OpMUPOBaHMM MOJIUGPHUKALUOHHOM
n3MeHunBocTd. HopMa peaknuu npusHaka. BapuanuvoHHbI psa v BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHUYUBOCTH.
l'enotunuueckass u3MeHYMBOCTh. (CBOWCTBA  T€HOTHUIMYECKOM  M3MEHYMBOCTH.  Bumapl
TEHOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTallMOHHAS.
KoMOuHaTiBHasT W3MEHYMBOCTH. MeH03 W TIOJIOBOM TPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHUYUBOCTH. PO KOMOMHATUBHON M3MEHUMBOCTU B CO3AAHUU I'€HETUUECKOI0 pa3HOOOpa3us
B IIpe/ieax OJIHOTO BUAA.
MyranyionHasi U3MEHYMBOCTh. BHIBI MyTanuil: TEeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE.
CrnoHTaHHbIE W WHAYIUPOBAHHbIE MYyTalMH. SJepHbIE W NHUTOIIA3MATHYECKHE MYTAIlUH.
ComMarnueckre W TOJIOBbIE MyTanud. [IpUunMHBI BO3HMKHOBEHUS MyTamuii. MyrareHbl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO Ipoliecca. 3aKOH IOMOJIOTMYECKUX
psnoB B HacienctBeHHo u3MmeHuuBoctH (H.M. BaBunos). BHesnepHas W3MEHUYMBOCTh U
HACJIEICTBEHHOCTb.
Onucenemuka U O9NUSEHOMUKA, pPOIb INUSEHEMUYEeCKUX (DAaKmopos 6 HACLe008aHUu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Horanncen, H. U. BaBuiios.
Tabmuuber wu  cxembl: «Buapl wu3MeHuuBOoCTHY», «MoauduKanMoHHAasT W3MEHUYHUBOCTHY,
«KomOnHaTHBHAS I3MEHYUBOCTHY, «Meio3y», «OmnonoTBopeHuey, «I enernueckue 3a00I€BaHMS
yernoBeKkay, «Buasl myramuiny.
O6opynoBaHue: KUBble U TepOapHbIE HK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(dboTorpacdun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMHU U3MEHYUBOCTH.
JladopaTopHas pabora «lcciemoBanue 3aKkOHOMEPHOCTEH MOIU(PUKAITMOHHON W3MEHYHBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia ¥ BApUALIMOHHOW KPUBO».

IIpakTHyeckasi padora «Mytanuu y 1po30¢uibl (Ha TOTOBBIX MUKpPOIIpENaparax)y.

Tema 14. I'eHeTUKA YeJi0BeKa
Kapuortun yenoseka. MexayHapoHas mporpaMMa HCCIEIOBaHUS F€HOMa 4ejoBeka. Meronapl
U3Y4YEeHHUS TEHETUKU YeJOBEKa: T'E€HeaJOru4yeckuil, OJM3HEHOBbIH, IUTOreHETUYECKUH,
MOMYJIALIMOHHO-CTATUCTUYECKUNA, MOJIEKYJISIpHO-TeHEeTHYeCKuid. COBpPEMEHHOE OIpeAesICHUE
FE€HOTHINA: MOJHOT€HOMHOE CEKBEHMPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIE C IOMOIIbIO
[M1Pananu3a. HacnencrtBenHble 3a0o0sieBaHMs 4YelOBeKa. [ eHHbIE M XpOMOCOMHBIE 0O0JIE3HU
yenoBeka. boJe3HW ¢ HacneACTBEHHOM NPeapacrosiOoKEHHOCThIO. 3HAUEHUE MEIULUHCKOU
TeHETUKH B MPEAOTBPALEHUU M JICUEHWH TEeHETHUYeCKUX 3aboseBaHMil yenoBeka. Menuko-
F€HETUYECKOE KOHCYJIbTHpoBaHHE. CTBOJIOBbIE KIETKU. [loHSATHE «TEHETHYECKOro TIpy3ay.
DTUYeCcKHUe acleKThl UCCIEA0BaHUN B 00JIaCTH pEAAKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.
I'enernyeckue (akTOppl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YeNOBEKa K (PHU3MYECKOMY U
XUMUYECKOMY 3arpsi3HEHUIO OKpYXKarollell cpenpl. ['eHermyeckas MNpeapacrooKeHHOCTh
YEJIOBEKa K MaTOJOTUsM.

JdeMoHcTpanuu
Tabmumer u cxembl: «Kapuotunm dYenoBeka», «MeToAbl HU3YUEHUS TEHETUKH YEIOBEKay,
«['eneTnueckue 3a00eBaHUs YETIOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJAOCIOBHOM».

Tema 15. Cesiekuusi OpraHu3mMoB
JlomecTukanus v celeKius. 3apokIeHue cenekunu u foMmectukanuu. Yuenue H. Y. BaBusosa o
[{enTpax MPOUCXOXKACHUS U MHOTO00pa3us KylIbTYPHBIX pacTeHUil. PoJb cenexiuu B co3aanuu

13



COpPTOB pacTeHMH M MOPOJ KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTMYECKUX PSAAOB B
HacnencTBeHHoM n3meHnunBocty H. M. BaBuiosa, ero 3naueHue Ass CEIEKIIMOHHOM paboThl.
Mertoapl celeKIMOHHON paboThl. McKyccTBEHHBIH OTOOpP: MAacCOBBIM W WMHIMBHYaJIbHBIH.
Orankl KOMOMHAIIMOHHOW ceneknuu. McmpiTanue mpousBoauTeneil mo moromMctBy. OTOOp 10
TEHOTHITY C TOMOIIBIO OIEHKH ()EHOTHIIa TOTOMCTBA M OTOOP MO T'EHOTHUITY C IIOMOIIBIO aHATN3a
JIHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJI CEICKIIMOHHON pa0oThl. PaguanmoHHBIA U XUMHYECKUN
MyTareHe3 Kak HCTOYHHK MYyTallMid y KyJAbTYPHBIX (OpM opranu3moB. lcmons3oBaHue
F€HOMHOI'O0 pEeAaKTHUpOBaHUS U MeToJ0B pekomMOMHaHTHbIX JIHK mns momyuenuss mcxomnoro
Marepuania s CEeIeKLIHH.
[Tomy4yenue nonumionaoB. BayrpuBumoBas rudpuausanus. bin3kopoacTBeHHOE CKpelIuBaHue,
wi uHOpuAMHT. HepoacTBeHHOE CKpeluBaHue, WM ayTOPHAMHT. ['eTepo3nuc u ero mpu4HHBL.
Hcnons3oBanue rereposuca B cenekuun. Otnanéunas rudpuansanus. [Ipeogonenue 6ecruroans
MEXBHUJOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIINN PACTEHUN U )KUBOTHBIX. «3€1EHAS PeBOIIOYULY.
CoxpaHeHHe U U3y4YE€HHE T€HETUUYECKUX PECYPCOB KYIbTYPHBIX PACTEHMM M UX JUKHUX poAUYEi
JUIS CO3JaHUsl HOBBIX COPTOB M THUOPHUIIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. H3yueHue,
COXpaHeHue U ynpasieHue 2eHemudecKuMu pecypcamu ceilbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YEJNAX VIVUUEHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOoM Yucie ¢ npuUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, NepedosblX uoell U
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpauuu
[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.
Tabmuiel u cxembl: «LIeHTpB TPOUCXOXKIEHUS M MHOr0o00paszusi KyJIbTYpPHBIX pPacTEHUI»,
«3aKOH TOMOJIOTHYECKHMX PsJIOB B HACIECICTBEHHONW HW3MEHUYMBOCTH», «METOABI CeNeKIun»,
«Otnanénnas rudpuan3anus», «Myrarenes.
JlaGoparopHass padora «/3ydeHue COpPTOB KYyJbTYPHBIX PACTEHHMH M MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJI0B CEJIEKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBHBKa pacTeHU».
Ikekypeust «OCHOBHBIE METOJbl U JIOCTHKEHHS CEJNEKIMH pPacTeHUl M JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OPaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rusi ¥ CHHTeTHYeCKAs 0MOJI0T U
OOBbeKTbl, HUCHOJb3yeMble B OHMOTEXHOJIOTMM, — KIETOYHbIE U TKaHEBBbIE KYIbTYpBI,
MUKpPOOPIraHMU3Mbl, HX XapaKTepucTHUKa. TpaauiuoHHas OWOTEXHOJIOTUs: XjeOomeueHue,
MOJIyue€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOIENHE. MukpoOuonoruyeckuii cuute3. OObeKThbI
MUKpPOOHOIOTHUECKUX TexHoJorui. [IpousBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.
Co3naHue TeXHOJIOTHMI U MHCTPYMEHTOB LI€JICHAIIPaBICHHOTO U3MEHEHUSI U KOHCTPYUPOBAHMS
TE€HOMOB C LIEJIbIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKALIMX HE BCTPEUAIOIIHECS
B MIPUPOJE OMOCUHTETHYECKUE MTyTH.
Knerounas wunxenepus. Meroabl KyJbTypbl KJIETOK M TKAaHEH pacTeHUH U IKUBOTHBIX.
Kpuobanku. Comatndeckas ruOpuiu3anuss U coMaTHUecKuid smoOpuoreHes. Mcmomp3oBaHue
rarjiouJIOB B CEJIEKUUU pacTeHui. [lomyuenue MoHOKNOHANbHBIX anmumen. Vlcnonvzoeanue
MOHOKJIOHANbHBIX U NOTUKIIOHAIbHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexkoHcTpyKIMs AHLIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALUH SAEP KIETOK.
Texunonoeuu  0300posieHUs,  KYIbMUBUPOBAHUL U  MUKPOKIOHANLHO2O — DA3SMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbIYD.
XpoMOocOMHass M TeHHas MHKeHepus. VICKyCCTBEHHBI CHUHTE3 T'€Ha U KOHCTPYMpPOBaHUE
pexomOunantHbeix JIHK. Cozoanue mpanceennvix opeanuzmog. JIOCTMKEHUS U TEPCIIEKTHUBBI
XPOMOCOMHOW ¥ TE€HHOM HWH)XEHEpHUH. OKOJIOTMYECKHEe M OSTHUYECKHE MpoOJeMbl T€HHOMH
UHXEHEPUH.
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Menunuackue OuortexHosioru. [loctrenomuas 1udposas meaunuua. [I[P-nuarHoctuka.
MeTaboa0MHBIN aHAJIN3, TEHOLEHTPUUYECKUN aHaJIM3 MPOTEOMa YeJIOBEKa IS OLIEHKU COCTOSHUS
€ro 3710poBbs. Mcnoap30BaHKe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
ISl pa3paboTKu (GyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHA, CO3AaHUs KOMIUIEKCHBIX
TKaHEH COYeTaHHWEM TEXHOJOTHH TPEXMEPHOro OMOTMPHUHTHUHTA M cKapQOIIMHTa JUIS PELICHUs
3a7a4 MEPCOHANTU3UPOBAHHON MEIULIMHBI.
Co3naHue BEKTOPHBIX BakIMH C MEJIbI0 OOecreueHus KOMOMHHPOBAHHOW 3alluThl OT
Bo30ymuteneii OPBU, ycraHoBieHHEe MOJEKYISAPHBIX MEXaHW3MOB (DyHKIMOHHPOBAHHUS
PHKconepsxamux BUPYCOB, BBI3BIBAIOLINX 0CO00 OIMACHBIE 3a00JIEBaHUS YEIOBEKA U KHUBOTHBIX.

JdeMoHcTpanuu
Tabmuuer u cxemsl: «/cnonp30BaHME MUKPOOPTAaHW3MOB B IMPOMBIIIJICHHOM IPOHU3BOJICTBEY,
«Knerounas nHxxeHepus», «['€eHHas NHXKEHEPUI».

JlabopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IlomydyeHne MOJIOYHOKHCIBIX IPOIYKTOBY.
IKeKypeust «bruoTexHosoTus — BaKHEHMIIash NPOU3BOAMTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOACTBO)».

11 KJIIACC

Tema 1. 3apo:xkaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEJACTABJEHUI B OMOJIOTUHN
OposroroHHast teopust Y. JlapBuna. IIpennoceiiky BO3HMKHOBEHMS AapBHHM3MA. JKW3HB U
Hay4dHas nearenpHocTh Y. /{apBuHa.

JIBwkymue cuibl dBoonnu BUAOB 1o Y. JlapBuHy (BBICOKass MHTEHCHUBHOCTHh Pa3MHOMKEHUS
OpraHM3MOB, HAaCJEJICTBEHHAss W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmnenune cunTernyeckoit Teopun sBomonuu (CTD). HeiirpanpHas Teopus SBOIOIUU.
CoBpeMeHHas PBOJIIOIIMOHHAS OWOJIOTHA. 3HAYCHHE SBOJIONMOHHON TEOpUH B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

[Toptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kioswe, Y. JlapBuH,
C. C. YerBepukos, W. . [lImansraysen, [Ix. Xonnein, /. K. benses.
Tabmuupl u cxembl: «Cucrema xuBoi nmpuposl (o K. JIuauaew)y, «JlecTHUIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3M (HOpPMUPOBAHHS MPUCIOCOOICHUN y pPacTeHUH M KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmpyra nyremectBus Y. Jlapsuna», «Haxoaku Y. [lapBunHay,
«Dopmbl 60pBOBI 32 cyiiecTBOBaHUE, «Ilopoibl roryoeity, «MHoroodpasue KylbTypHBIX hopm
Karmyctbl», «llopoapl nomamHuX XUBOTHBIX», «Cxema oOpa3oBaHHMs HOBBIX BHAOB (mo Y.
HapBuny)», «Cxema COOTHOLIEHUS MABIKYIIUX CHJ HBOJIOLUNY», «OCHOBHBIE TOJIOXKEHUS
CUHTETUYECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. MuKpo3BoIIOLUSA U €€ pe3yJIbTAThI

[Monmymsiust  kak d3JeMeHTapHas eAuHUNA dBOJOUUU. COBpPEeMEHHBIE METOJbl OICHKHU
TeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYphI Nomyasiuuid. MiaMenenue renooH1a MOMysSIUU KaKk
AIIEMEHTApPHOE SBOJIIOIMOHHOE SIBJICHHME. 3aKOH TeHeTudyeckoro paBHoBecus JDk. Xapau, B.
Baiin6epra.
DOnemeHTapHble  (PaKTOphl  (IBMXKYIIME CHIIBI) OSBOJIONHMH. MyTallMOHHBIA  Mpolecc.
KomOunatuBHas u3MeH4nBOCTh. Jlpeiid TeHOB — ciydaiiHble HEHampaBlieHHbIE W3MEHEHUS
qacToT ajuiened B momymauusax. OQQeKr ocHoBaTens. Ighgexm OYymMulIOUHO20 2OPIbIUIKA.
CHudicenue cenemuuecko2o pazHooOpasus. npuuunsl u cireocmeus. Illposenenue 3¢hghexma
opeligha 2enoé 6 Ooavbuwiux u manvlx nonyrayuax. Murpanuu. M3omsamus  momynsuui:
reorpaduueckas (IpocTpaHCTBEHHAs1), Ouoorndyeckas (penpoayKTUBHAS).
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EctecTBenHblit 0T00p — Hampapnsiomuid Gaxkrop sBosronuu. PopMbl €CTECTBEHHOTO OTOOpA:
JBIWDKYIIUH,  CTaOMIM3MPYIOIIMKA, paspbiBaromuid  (au3pynTtuBHbIH). IlomoBoit  oTboD.
Bo3HUKHOBEHHE U ABOJIIOLUS COLIUATIBHOIO IOBEAECHUS KUBOTHBIX.

[TpucnocoOIeHHOCTh  OPraHM3MOB  KaK  pe3yJlbTaT  MHKPO3BOJIOUMH. BO3HHKHOBEHHE
MPUCTIOCOOTICHUH y OpraHu3MoB. ApoMop¢o3bl U uaroaaanTanuu. [lpumepsr mpucnocooieHmit
y OpraHu3MoB: MOpPQOJIOTHYECKHe, (PHU3NOJOTUICCKHE, OHOXUMHUYECKHE, TIOBEACHUECKHUE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bupn, ero kputepuu u ctpykrypa. BugooOpasoBanue kak pe3yiabTaT MUKpO3BotOLMH. M30msamus
— KJII0YeBOH (hakTop BHI00Opa3oBanus. Ilyrn u crmocoObl BHI00Opa30BaHUs: AITIONATPHIECKOE
(reorpaduueckoe), CUMIATPUICCKOE (DKOJIOTHYECKOE), «MTHOBEHHOE» (TOJUTUIOUIM3AIHS,
ruOpuau3anys). JIuTenbHOCTh YBOTIOIMOHHBIX POIECCOB.

Mexanu3mbl (GOPMUPOBAHHUS OHOJIOTHUIECKOTO pa3HOOOpa3usl.

Ponp  »BonronmoHHON ~ Owosorm B pa3padOTKe  HAYYHBIX  METOJOB  COXpaHEHHUs
O6uopa3zHooOpaszusi. MUKpPOIBOIIONMS M KOSBOJIIOLMS Iapa3uTOB U HX X035€B. MeXaHHU3MBbI
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

[Hoptpetst: C. C. YeTBepuxos, D. Maiip.

Tabmuipel 1 cxembl: «MyTallMOHHAs HM3MEHUMBOCTHY, «llomynsdnnoHHas CTpyKTypa BHIa»,
«Cxema mposiBieHHsT 3akoHa Xapau—BaitnOepray, «JIBukyiume CHIBI  DBOJIIOIUNY,
«OKoJIoTHYecKass M30JSIMs MOMyJsIuil ceBaHckoi dopenu», «l'eorpaduueckas u30IAIUSA
JUCTBEHHUIbl CUOMPCKON U JIMCTBEHHULBI 1aypcKoi», «[lomynsiroHHbIe BOJHBI YUCIEHHOCTH
XUIMHUKOB H KepTB», «(CxeMa MeUCTBUS €CTECTBEHHOTO O0TOOpa», «PDopmbl OOpHOBI 3a
CYIIECTBOBAHHUEY, «MHaycTpranbHbII METAHU3M, «KuBble HACKOTIAEMBIE),
«[TokpoBuTeNbCTBEHHAs OKpacka XUBOTHBIX», «lIpegynpexnaromas okKpacka KHUBOTHBIXY,
«Pu3nonoruyeckue agantanuny», «IIpucrnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kputepun Buma», «Buasl-nBoitHukn», «CTpykTypa BHma B mpupomae», «CrnocoOsl
BHp00OpazoBanus», «l'eorpaduueckoe  BuAOoOOpa3zoBaHHWE TPEX  BHUJAOB  JIAHJBIIICHY,
«JKoyloruyeckoe  BHUA0OOpa3oBaHWe  BHJIOB  cuHML»,  «[lonmumiouasl — pacreHuit»,
«KamycTHOpeieuHbIi THOPHITY.

ObGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydesia ITHI[ W 3BEpel C
pUMepaMy Pa3IMYHbIX MPUCIIOCOOTIEHHH, dyderna NTUIl U 3Bepell pa3HbIX BUIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTopHas pa6oTa «BpIsBIeHNE N3BMEHYUBOCTH Y 0COOCH OJTHOTO BUIAY.
JladopaTtopnasn  paGora  «lIpucrmocoOseHuss OpraHu3MOB M WX  OTHOCHTEJIbHAS
11e71ecO000pa3HOCTh.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IT0 MOP(OJIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bosouusi v eé pe3yJjibTaThbl
MeTtonpl M3y4eHHS Makpo3BOJIONUU. [lameoHTONOTHYECKUE METOAbl H3YyYeHHUS SBOJIOLUU.
[Tepexonubie Gopmbl U GUITOTCHETUUECKUE PSIBI OPTaHHU3MOB.
buoreorpaduueckue Metonsl uzyueHus spononuu. CpaBHeHue (Quopbl U (ayHbl MAaTEPUKOB U
octpoBoB. bruoreorpaduueckue o6mactu 3emiu. Buabl-oHIEMUKY U PETTUKTHI.
DOMOpHUOJIOTHYECKHE ¢ CPaBHUTEIHHO-MOP(OJIOTrHUYEeCKHe METOAbl M3YYeHHS DBOJIOLUU.
'eHeTnyeckue MeXaHU3Mbl SBOJIIOIMM OHTOT€HE3a U TOSIBICHUS SBOJIIOIIMOHHBIX HOBIIECTB.
l'omonornunple W  aHajJOTrW4yHbIE OpraHbl. PyaumeHTapHble Opraibl W aTaBU3MBI.
MonekynsipHOreHeTUYeCKre, OMOXUMHUUECKUE U MAaTEMAaTHUECKUE METO bl N3YYEHHS IBOJIIOLIUH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTAallMM U 3BOJIFOLMS TEHOMOB.

OOmue 3akoHOMEpHOCTH  (IIpaBMja) ABOMIOUMM. [lpunyun  cmeHvl  PYHKYUL.
HeoOpatumocTs 3BosOLMU. AfanTUBHAs paauanys. HepaBHOMEPHOCTb TEMIIOB HBOJIOIHH.

JdeMoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.
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Tabmuielr U cxeMbl: «DUIOTEHETUYECKUN PSIl JIOMIaAN», «APXEONTEPUKC», «3BEpO3yObie
smepb», «Creronedans», «PuanoduTe», «CeMeHHbIE MAMOPOTHUKNY, «buoreorpaduyeckue
30HBI 3emum», «[peiid kKoHTHHEHTOB», «PenmukThl», «HayanbHbIE CTaguM SMOPUOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX», «I OMOJIOTHYHBIEC U aHAJIOTUYHBIE OPTraHbl», «PyanMeHTh,
«ATaBU3MBD», «XpOMOCOMHBIE HA0OpBl 4YEJIOBEKAa M IIUMIAH3e», «lJ1aBHBIE HaNpaBICHUS
HBOJTIOLIUNY, «O0IIIEe 3aKOHOMEPHOCTH YBOJIIOIIII.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYSDKA HMCKOIAEMBIX OCTATKOB OPraHM3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKI[UM HACEKOMBIX.

Tema 4. IlpoucxoxieHue U pa3BuTHe )KM3HU Ha 3emJie

HayuHnble runoressl IpouCX0KIEHUS KU3HU Ha 3emie. AOuoreHe3 u nancrnepmus. Jlonayunsle
IIPEJICTaBICHUSI O 3aPOXKICHUM KU3HU (KpeallMoHu3M). [ unoresa nocTosIHHOTO CaMO3apOsKACHUS
XKU3HU U €€ onpoBepkeHue oneitamu @. Peau, JI. Cnannanuanu, JI. Ilacrepa. IIpoucxoxnenue
KU3HU U acTpOOUOJIOTHS.
OcHoBHbBIE ATanbl HeopraHuyeckoil sBomonuu. [lnanerapHas (reoyiornyeckasi) 3BOJIOLUS.
XuMmuyeckasi 3BOJIONMS. AOHWOTEHHBIN CUHTE3 OpPraHMYECKHUX BEUIECTB W3 HEOPraHUYECKHX.
Omerir C. Muwmiepa u I'. HOpu. OOpa3oBanme mnomuMepoB u3 MoHoMepoB. KoarmepBaTHast
runore3a A. W. Omnapuna, runoreza mnepBuyHoro OynboHa Jx. XomjaeliHa, reHeTHyeckas
runore3a I'. Mémnepa. Pub6osumsl (T. Yex) u runoreza «vmupa PHK» V. TI'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE ITPOTOKIIETKH.

Hcropus 3emun n MeToapl €€ n3ydeHus. MckonaeMble OpraHu4ecKue OCTaTKH.
l'eoxpononoruss u e€ wmeronsl. OTHOcuTenbHass M aOCONIOTHAasE TE€OXPOHOJOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, APbl, EPUOJIBI, FTOXH.

Havanphble »Tanmbl opranuueckod sBomonuu. [losiBleHue u 3BOMIONMS TEPBBIX KIIETOK.
Opomronus Merabonu3Ma. Bos3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKM KaK aHajor mnepBbIXx Ha 3emie coobmecTB. CtpomaTtonutsl. [Ipokapuotsl u
JYKapHOTHI.

[IpoucxoxneHue -HykapuoT (CUMOHMOTEHE3). ODBOJIIOIMOHHOE MPOMCXOXKIAECHHUE BHUPYCOB.
[IpoucxoxneHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHME  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl ABOJIONHMH BHICIIMX pacTeHuil. OcHOBHBIE apomopdo3bl pacTeHmid. Berxon
pactrenuii Ha cymy. [losBieHHE CHOPOBBIX PACTEHHl M 3aBOe€BaHME MMHU cyliu. CeMeHHbIe
pactenus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHBIE ATalbl 3BOJIOLUUHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. BeHckas
(dayna. KemOpuiickuii B3pbIB — NOSIBJICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp/I0BbIE KUBOTHBIE.
Kuzup B Bojme. DOBOJIIOIHUSA TO3BOHOYHBIX. [IpowmcxokaeHne amMbuOUMN W PENTHIINMA.
[Ipoucxoxnenne miekonuTaromux U ntuil. [IpuHnun xmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3emie MO 3paM U IMEpPUOJaM: apXeil, MPOTEPO30H, MaNe030i, ME3030M,
KaiiHO30HM. OOIas XapakTepucTHKa KIMMaTa U TeoJIOTHYEeCKHX mpoiieccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTIeoOpa3oBaHME: €ro yCIOBUS M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUpaHUs — HKOJIOTMYECKUE KPU3UCHI TPOLLIOro. [IpuunHbl U ciieicTBHST MaCCOBBIX
BbIMUpaHuid. COBPEMEHHBIN 3KOJIOTUYECKHI KpH3HC, ero ocooeHHocTH. [Ipobiema coxpaHeHUs
O6uopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudyeckoro wMupa. [IpuHIunsl kimaccuuKaluu OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnnannannanwy, JI. [lactep, . . Meunukos, A. U. Onapus, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita ®@. Pemu», «Cxema ombita JI. Ilactepa mo u3yueHuto
camo3apokeHus xuzHm», «Cxema onbita C. Munepa, I'. FOpu», «Otanel HeopraHnyeckou
3BOJIIOLUNY, «['eoXpoHONOTrHUecKas mkana», «HauanbHble 3Tanbl OpraHuYeCKON HBOIIOLUNY,
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«Cxema o00pa3oBaHMA DJYKapHOT NyTéM cuMmOuoreHesay, «Cucrema KHUBOW MPUPOABDY,
«Crtpoenue Bupyca», «Apomopdosbl  pacteHHit», «PunnopuTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOroKIeTouHble BoAopocam», «Mxu», «llanopotHuku», «l'onoceMeHHbIE
pacteHus»», «OpraHbl IBETKOBBIX pacTeHUI», «CxemMa pa3BUTHS JKUBOTHOIO MHpay,
«Apomopho3bl  KUBOTHBIX», «[Ipocreitmue», «Kumeunonomnoctueie», «llinockue uepsm»,
«YeHucToHOTHEY, «PBIOELY, «3e6MHOBOTHEICY, «IIpecmbikaromuecs», «lItuup»,
«Mnekonuraroniuey, «Pa3BuTue )KU3HU B apXeUCKOH 3pe», «Pa3BuTHE )KU3HU B IIPOTEPO30UCKOM
ape», «Pa3BUTHE XKU3HM B HAJICO30MCKOU 3pe», «Pa3BUTHE KHU3HM B ME3030HCKOM 3pey,
«Pa3BuTHE )XM3HU B KaltHO301CKOH 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYeCKOIo MUPAy.
ObopynoBanue: repbapuu pacTeHUN Pa3IUYHBIX OTAEIOB, KOJUICKIIMM HACEKOMBIX, BIJIa’KHBIC
npenaparsl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUN UTJIOKOXKHUX, CKEJIETHI [I03BOHOYHBIX
KUBOTHBIX, 4Yydesla NTUL M 3BEpPei, KOJUICKIHMHM OKAaMEHEJIOCTEH, ITOJIE3HBIX HCKOIIAEMBIX,
MYJISKM OpPraHU4EeCKUX OCTaTKOB OPIaHU3MOB.

Bupryanbnasa nalGoparopHasi padora «MogenupoBanue onsitoB Mwmmepa—tOpu  no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHWYECKUX COCIMHEHUM B IIEPBUYHON aTMOChEpe».

JlabopaTopHas pa6ora «/3ydeHne u onrMcanne UCKOMAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.
IIpakTnueckas padora «/3ydyeHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTIEIIOB.
IpakTHyeckasi padora «M3yuenne ocoOEHHOCTEN CTPOCHUSI TIO3BOHOYHBIX KUBOTHBIX).
Tema S. IIpoucxokaeHue 4eJI0BeKAa — AHTPONOreHe3
Pazgenbr u 3amaun anTpomnosiorui. MeTo bl aHTPOTIOJIOTHH.

CraHOBJICHHE TIPEACTaBICHUNW O TPOUCXOXKJICHUHM 4YENOBEKa. Pennruo3Heie BO33pEHUS.

CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

Cxo/cTBO 4YenmoBeKa C XKMBOTHBIMH. CHCTEMaTHYECKOE TOJIOKEHHE uenoBeka. CBUACTEbCTBA

CXOJICTBA 4YEJIOBEKA C JKMBOTHBIMHU: CPAaBHHUTEIHHO-MOPQOIOTHUECKHE, IMOPUOJOTHUYECKUE,

¢busmosoro-6noxuMuueckne,  moBeneHdeckue.  OTiMuMs  YeloBeKa  OT  JKMBOTHBIX.

[IpsimoxokeHNEe U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAaKOB. Pa3BuTHe TOJOBHOTO MO3ra u

BTOpPOM CUTHAJIbHOW CHCTEMBI.

JIBwxkymue cwibl ((akTopel) aHTpoTOreHe3a: OwoJioThueckue, counuaibHble. COOTHOIIEHWE

OMOJIOTUYECKHX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMHM aHTpoOTOreHe3a. PaHHME dYenmoBeKOOOpa3Hbie 00€3bsHBI (IIPOKOHCYIBI) H

paHHUE TIOHTU[BI — OOIIHME TPEIKH YEIOBEKOOOPa3HBIX 00€3bsH M JIOACH. ABCTPAJOTUTEKUA —

JIBYHOTHE TpeaKu JiroAeil. YenoBek yMmelnblid, IEpBble M3rOTOBJIEHUS OpyAud Tpyna. YenoBek

MPSMOXOJIAIIUNA W TIEPBBIM BBIXOJ JItOJeH 3a mpeaenbl Adbpuku. UenoBek reiaenbOeprckui —

o0l mpeoK HeaHIePTaIbCKOTO YeJIOBeKa U YeloBeka pasyMHoro. UenoBek HeaHAePTaIbCKHIA

KaK BHUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YenoBeK pa3yMHBIII COBPEMEHHOIO THUIIA, IEHUCOBCKUI

YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najieoreHOMHUKA.

DOBOJIIOLMS COBPEMEHHOIO 4ejoBeka. EcTecTBeHHBIH OTOOp B MOMYNALMSIX YelIOBEKa.

MyranuoHHbli mipouecc u nomuMmopdusM. llonynsauroHHbie BOJNHBI, Ipeiid reHoB, MUTpalUs U

«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue packl. [lonsarue o pace. bonbiume pacel: eBporneouanas (eBpaszuiickasi), aBcTpalo-

HerpoujHas (9KBaTOpHallbHAs), MOHTOJIOMJHAA (a3MaTcKo-aMepuKaHckas). Bpems u mnyrtu

pacceneHus yenoBeka Mo ruiaHere. EquHCTBO uenoBeueckux pac. HayuHas HecocTOATEIbHOCTh

pacu3Mma. [IpucnocoOneHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM OKpYXKarolel cpeabl. BnusHue
reorpaduueckoit cpepl u aApeiida reHoB Ha MOPQOIOTHIO U PUIUOTIOTHIO YEIOBEKA.

MeXIuCHuIUIMHApHBIE  METOAbl B (u3uueckod  (OMONOTMYEecKOW)  aHTPOIOJIOTHU.

DBOJIOIMOHHAS aHTPOTIOJIOTHUS U TTAIEOAHTPOTIONOTHSI YEIOBEYECKUX MOMYIISAIIHIA.

buoconmaneHple  ucclenoBaHHWS ~— NPUPOABI  4YeloBeka.  VccrmemoBaHue — KOJBOJIOIUU

OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu
IHoprpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.
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Tabmumer  u cxeMbl:  «MeTtoabl  aHTpomonorum»,  «[OMOBHOW  MO3r  YEIOBEKay,
«YenmoBekooOpa3Hbie 00e3bsHBI», «CKElIeT uYelnoBeKa M CKEJeT IMMMIIaH3e», «PyauMeHTs u
aTaBU3MbI», «/[BIKyIIME CHUJIBI aHTPONOTEHE3a», «DBOJIIOIMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpasonurek», «HenoBek ymenslin»y, «HenoBexk NpsAIMOXOAIINi», «/{eHUCOBCKUN YETI0BEK»
«Heanpaepranbupl», «KpomanboHus», «lIpenku uenmoBeka», «ITambl 3BOJIIOIUU YEIOBEKAY,
«Pacsl yenosexkay.

OO6opynoBaHue: MYJSDKM OKAaMEHEJIOCTEH, IMPEeIMETOB MAaTepHaIbHON KYIbTYphl MPEIKOB
4eloBeKa, penpoaykiuu (pororpaduu) KapTHH C MHQPOJIOTHYSCKUMH W OHOJICHCKUMU
CIO’KETaMH MPOUCXOKICHHS YeJoBeKa, (oTorpaguu HaXOJOK MCKOTIAEMBIX OCTAaTKOB YEJIOBEKa,
CKEJIET 4eJIOBEKAa, MOJEIb Yepela 4YeJOBEKa M uepena IIMMIIaH3€, MOJENb KUCTH 4YelIOBEKa U
KHMCTH IIMMIIaH3€, MOJIEIIN TOpCa MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «/3ydeHre 0COOECHHOCTEH CTPOCHHUS CKelleTa YEeJIOBEKA, CBS3AHHBIX C
MPAMOXOXKJIECHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTMUECKHUX aAaNTalui YeIOBEKay.

Tema 6. IKk0J10THA — HAYKA 0 B3aUMOOTHOILIEHUSIX OPTaHU3MOB U

HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpenaoi
3apokaeHue U pa3BuTHe dKooruu B Tpynax A. ['ymGonsara, K. @. Pynse, H. A. CeBepiiona, J.
I'exkens, A. Tencnu, B. H. Cykauépa. Pa3nenst u 3anaun sxosioruu. CBsi3b 3KOJIOTHH C APYTUMHU
HayKaMH.
Metoast skonoruu. IloneBeie HaOMIOACHUS. DKCIEPUMEHTHI B OSKOJOTHHM: TPUPOIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUH. MOHHTOPUHT OKPYXKAIOIIEH CPeNbl: JIOKAJTbHBIN,
pEruoHAIbHBIN U TJI00ATBHBIN.
3HavYeHNE SKOJIOTHUECKUX 3HAHHWH IS YeJoBeKa. DKOJIOTMUYECKOE€ MHUPOBO33PEHHE KaK OCHOBA
CBsI3el yenoBeuyecTBa ¢ mpupoaon. DopMupoBaHUE 3KOJTOTHUECKON KYJIBTYPhI U HKOJOTHYECKOU
TPAaMOTHOCTH HaCEJICHHUSI.

JdemoHcTpauuu
[Toptpersr: A. I'ymb6onsar, K. ®@. Pynee, H. A. Cepepuos, J. I'ekkens, A. Tenciu, B. H.
Cykaués.
Tabmuupr u cxembl: «Pasmensl skosorum», «MeToabl sKojorum», «CxemMa MOHUTOpPHHTA
OKpYKaroLIEnl Cpesibl».

JlaGoparopHas padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUIN».

Tema 7. Opranusmbl U cpejaa 0OMTAHUSA
Okosnorudeckue (akTOpbl U 3aKOHOMEpPHOCTH X JeicTBus. Kitaccupukanus sKOJIOTHYECKUX
(dakTopoB: abnMoTHYecKUe, OHOTHYECKHUEe, aHTponoreHHsle. OO0IIMe 3aKOHOMEPHOCTU JEHCTBUS
akojornueckux (pakropos. [IpaBmino munumyma (K. Inpenrens, 0. JIubux). TomepaHTHOCTD.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.
Abuotuueckue (akroppl. CBeT Kak dskojormdeckuit ¢akrop. [eiicTBHE pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX I10
OTHOLLIEHHUIO K cBeTy. CUTHAJIbHASL poJib cBeTa. DOTONEpPHOINU3M.
Temnepatypa kak odkojorudeckuii ¢akrop. JlelicTBue Temieparypel Ha OPraHU3MBI.
[lolikunoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.
BrnaxHocTth kak skonoruyeckuit gpaxtop. [Ipucnocobnenus pacteHuit K Moaep>KaHui0 BOJAHOTO
6ananca. Knaccudukamnus pacteHuid mo oTHouieHHI0 K Boje. [IpucnocoOieHus )KMBOTHBIX K
M3MEHEHHUIO BOJIHOTO PEXHUMA.
Cpenbl o0HWTaHMS OpPraHM3MOB: BOJHAs, HA3e€MHO-BO3MYIIHAs, TOYBEHHAs, TIyOMHHAs
MOAMOYBEHHAsI, BHYTpHOpPraHu3MeHHas. (DHU3UKO-XUMUYECKHE OCOOEHHOCTH cpell OOMTaHus
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KH3HU B Pa3HBIX Cpeliax.
buonornueckue putmbel. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE W TOJUYHBIE PHUTMBI.
[Ipucmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH JKU3HH.
XKuznennoie Qopmbl opranusmoB. llonartue o >xu3HeHHOU ¢opme. KuzHeHHbIE (QOPMBI
pacTeHui: AepeBbsi, KYCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TpPAaBbl, OJIHOJIETHHE TpPAaBhl.
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XKuznenuole QGOpPMBI JKUBOTHBIX: THUIPOOMOHTHI, TE€OOHMOHTHI, a’pOoOMOHTHL. (OcoOeHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.
buotnueckue ¢akropsl. Bumel OMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHIHS, XWUIITHUYECTBO,
cumOno3 u ero ¢opwmbl. IlapasuTusm, Koomepamus, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPaHTCTBO, HaxyueOHM4YecTBO). Herpoduueckue  B3auMoneicTBHS  (TONMYECKHE,
dopuueckue, Qabpuueckue). 3HaueHUE OUOTHYECKUX B3aMMOJICHCTBUH JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [[puHIUIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdeMoHcTpanuu
Tabmuuer u cxeMbl: «JKoorndeckue HakTopsr», «CBETOBOM CIEKTP», «IKOJIOTHYECKHE TPYIIIIBI
KUBOTHBIX I10 OTHOILIEHUIO K CBeTy», «TemnokpoBHbIE >XUBOTHBIE», «XOJOIHOKPOBHbIE
XKUBOTHbBIEY», «DPU3NOIOIMUECKUE aJalTaluu >XKUBOTHBIX», «Cpelpl OOMTaHHS OpPraHU3MOBY,
«buonornueckue puTMely, «KnusHenusie GopMbl pacTeHUD», «KuzneHHbIE (HOPMBI KUBOTHBIXY,
«JKocHCTEMA LIMPOKOJIUCTBEHHOIO Jiecay, «KOCUCTEMAa XBOWHOro jeca», «llenmu nuranusy,
«XumnanaectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonos», «KommeHncamuzmy.
ObopynoBanue: repbapuu pacTeHU U KUBOTHBIX, MTPUCTIOCOOJICHHBIX K BIHSHUIO PA3TUYHBIX
JKOJIOTUYECKUX (DaKTOpOB, TepOapuul CBETOJIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX
pacTeHuii, CBETOIIOOMBbIE, TEHETIOONBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PAacTEHUs], repOapuu
U KOJUJIEKIUH TEIJIOTOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHUH, dydenaa NTULl U
3Bepel, repOapuu pacTeHH, OTHOCALIMXCA K TurpoduraMm, Kcepouram, Me3zoduram,
KOMHATHBIE PAcTeHUs NaHHBIX TPYMI, KOJUJIEKIUH >KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapyy U KOJUIEKIIMM PAaCTeHUH U >KUBOTHBIX, 00JIQAAIOIIUX YepTaMH MPUCIIOCOOIEHHOCTH K
CE30HHBIM H3MEHEHHUSM YCIOBUM >KH3HU, repbapud M KOJUIEKIIMM PACTeHUN M >KUBOTHBIX
pPa3IMYHBIX JKU3HEHHBIX (OpPM, KOJJIEKIMH IKUBOTHBIX, YYaCTBYIOIIMX B Pa3IMYHBIX
OMOTHUYECKUX B3aMOJICHCTBUSX.

JlabopaTopHas pa6ora «BrisiBIeHNEe TPUCTIOCOOICHHII OPTraHU3MOB K BIIMSIHUIO CBETAY.
JladopaTopHas pa6ora «BrisiBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHHIO TEMIIEPATYPHI».

JladopaTopHas pa6oTra «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PAa3HBIX MECT OOUTAHUSY.

Tema 8. IkoJ10rusi BUA0B U MOMYJIA NI
DKOJIOTHYECKHE XapaKTepUCTUKH nomyiasiuu. [lomynsnus kak O6uojormyeckas cucrema. Poib
HEOJTHOPOJAHOCTH cpeapl, (u3nyeckux OapbepoB U OCOOCHHOCTEH OHOJIOTMH BHIOB B
(hopMHUPOBaHUH NTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyisiiuii. OCHOBHBIE MMOKA3aTeIu MOMYISLIUU:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsI U IIOJIOBAs CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.
OkoJsiornyeckass CTpykrypa mnonyiasuuu. OILleHKa YMCIEHHOCTHM nonyisuuu. [{uHamuka
MONYJSALMK U €€ peryisiuusa. buotnyeckuii noTeHIMalI nonyisiuuu. MoienupoBanue JMHAMUKU
nonymsauuu. KpuBele pocta uMciieHHOCTH nomynsuuu. Kpusble BbbDKUBaHusA. Perymsanms
YUCIIEHHOCTH MOMYJALUNA: poiib (AaKTOPOB, 3aBUCALUIMX W HE 3aBUCSAIIUX OT IUIOTHOCTH.
DKoJoruveckue crpareruu BuaoB (r- u K-crparerun).
[Tonsitue 006 oKojormyeckoi Hume BuAa. Mecroobutanue. MHoromepHas MOJEINb
skonornyeckor Humu Jx.M. Xatumncona. Pazmepsl skonorndecko Huiu. [loTeHnnansHas u
peann30BaHHAs HUILIH.
Bun kak cucrema nomymsauuii. Apeansl BUAOB. BuIbl M UX JKU3HEHHbIE CTPATETUU.
DKOJIOTHYECKUE SKBUBAJICHTBHI.
3aKOHOMEPHOCTH MOBEACHUS U MUTpalMil )KMBOTHBIX. bHOJOrHYeckre MHBA3HHM UYKEPOIHBIX
BHJIOB.

JdeMoHcTpanuu

[Hoprper: Jx. M. XaTunHCOH.
Tabmuiel U cxembl: «IKOJOTHYECKHE XapaKTepUCTHKU mnomynsauuny», «lIpoctpancTBeHHas
CTpYKTypa mnonyiasiuun», «Bo3pactHele nupamunael nonyiasiuun», «CKOpPOCTh 3aceleHHs
MOBEPXHOCTU 3E€MJIM PA3IUYHBIMU OpraHuzMammu», «Mojeinb 3kosiorudeckoit oumu k. W.
XaT4ynuHCOHAY.

O6opynoBanue: repObapuu pacTeHUA, KOJJIEKIIUU >KUBOTHBIX.
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JlaGopaTopHas padora «[IpucrocobneHns ceMsiH pacTEHHI K pacCeIeHUIO.

Tema 9. Dxoji0rus co061eCTB. IKOJIOTHYECKHE CHCTEMBbI.
CoobmiecTBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3M MeXIy OpraHM3MaMu B
OuoueHo3e.
Dkocucrema Kak otkpbitas cucreMa (A. Jlx. Tencnu). @yHKIIMOHAIBHBIE OJOKH OPraHU3MOB B
HKOCHUCTEME: MPOAYIICHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU. Tpoduueckue
nenu u cetu. Abuortnueckue Onoku skocucteM. [1ouBbl M Wbl B 3KocucTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.
OcHOBHbBIE TOKa3aTeId HKOCHUCTEMBbl. buomacca M HpOAyKUHsA. OKOJIOTMUECKHUE MHPAMUJIbI
qrcen, OMoMacchl ¥ YHEPTUH.
Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @Pnykmyayuu. HamnpaBieHHbIE
3aKOHOMEpPHbBIE CMEHBI COOOLIECTB — CyKlleccuU. llepBUYHBIE U BTOPUYHBIE CYKIIECCUU M X
IPUYMHBL. AHTPOIIOT€HHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOuiecTso.
buopa3HooOpasue 1 noJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.
[Ipupoansie 3KocHCTEMBI. JKocucmemvl 03€p U peKk. IKOcucmemvl Mopeu U OKeaHos.
DKocucmemvl myHnop, 1ecos, cmeneti, nyCmoultb.
AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBI.  Arposkocucrema.  ArporeHo3.  Pazmuums — mexnay
AHTPONOTE€HHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.
YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l['oponckas ¢nopa u QayHa.
CunanTponuzauus ropojackoi ¢aynel. buonormueckoe ©  XO3SHCTBEHHOE 3HAuY€HUE
arpo3’KOCUCTEM U YpPOOIKOCUCTEM.
3akoHOMepHOCTH (POPMUPOBAHNS OCHOBHBIX B3aMMO/JICHCTBHUI OPraHu3MOB B SKOCHCcTEMax. Poib
Kackaonoz2o 3pgexma u 6ud08-30upuxamopos (Kuouesvix 6udos8) 6 @OYHKYUOHUPOBAHUU
akocucmem. IlepeHoC PHEpruM U BEUIECTB MEXKIY CMEXHBIMH 3KOCHCTEMaMH. YCTOHYHMBOCTH
OpraHM3MOB, TMONYJSIUI M SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U aHTPONOTEHHBIX
BO3ICUCTBUI.
Mexanusmbl 6030eticmeus 3a2psA3HeHUli PA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OP2aAHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCIEMHOM  VPOBHAX, OCHOBbL  IKOJIOSUUECKO20 — HOPMUPOBAHUSL
AHMpPON02eHH020 6030elicmaus. MeTo10JIoTUsT MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIOT€HHBIX
KOCHUCTEM.

JdemoHcTpauuu

[Toptper: A. 1. Tencnu.
Tabmuupel u cxembl: «CTpykTypa OHOLIEHO3a», «IKOCHCTEMa UIMPOKOJIMCTBEHHOIO JIecay,
«DKocucTeMa XBOHHOr o0 Jieca», « OyHKIMOHAIbHbIE I'PYIIIbl OPIraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemiectB B 3kocucreme», «llemu nuraHus (macTOMINHAs, JETPUTHAN)»,
«OKOoJorHuecKas MUpamMmJia yuces», «IKOJOoruuecKas nupamuia OuomMacces», «9K0JIOruuecKas
nupamuza sHeprun», «OopaszoBanue 60s10Ta», «llepBuunas cykueccus», «BoccraHoBiieHue jeca
HocyIe MoXkapay», « JKocucTeMa 03epa», «ArporeHos3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporueHose», «IIpumepsl ypOo3KkocucTem».
Ob6opynoBanue: repdapuu pacTeHHH, KOJUIEKLIMH HACEKOMBIX, dyuelsa MTUIl U 3Bepeld, repbapuu
KYJIBTYPHBIX U IUKOPACTYLIMX PACTEHUH, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuuyeckas padora «l3yyenue u onucanue ypo03K0CHUCTEMBbI».
JlaGopaTtopHas pabora «lI3yueHue pa3zHoOOOpa3zus MEJNKMX IOUYBEHHBIX UJIEHHUCTOHOTHX B
Pa3HBIX DKOCUCTEMAX).
JIKCKypeust «OKCKypcHus B TUIHMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJOJbHBIM UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

JKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WM B TETJIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinod6aabHas 3KocucTEMA
buocdepa — oOmieruianerapHas 06osiouka 3emMiy, Tl CYHIECTBYET MM CYLIECTBOBAlA >KU3Hb.
PaszButue npexacraBienuii o Ouochepe B Tpymax . 3rocca. Yuenue B. U. Bepnajackoro o
6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKuBoe BenecTBo Onochepsl 1 ero GyHKIUH.
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3akoHOMEpHOCTH cymiecTBoBaHUS Ouocdeppl. OcobeHHOCTH Onocdepsl Kak TrI00aIbHOMN
skocucTembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemiects
OMOTEOXMMHYECKUE LUKIIBI (YTiepoia, a3oTa). PATMUYHOCTD sBIeHMI B Ouocdepe.
3onanpHOCTh OMOchepsl. [lonsTre 0 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHJpA, XBOWHBIC Jieca,
CMEIIAHHbIE W IIHMPOKOJIUCTBEHHbIE Jieca, CTENM, CaBaHHBI, IIyCTbIHH, TPOIHMYECKUE Jieca,
BBICOKOTOpbsi. KilnMaT, pacTUTENbHBIN U KUBOTHBI MUP OHOMOB CYIIIH.
CtpykTypa ¥ (YHKUIHUS JKHUBBIX CHCTEM, OI[EHKa MX PECYpCHOIO MOTEHUUAlIa U OHOC(hEpHBIX
GbyHKIUH.

JdeMoHcTpanuu

[optpetsi: B. . Bepnanckuii, 3. 3rocc.
Tabmuuer u cxemer: «l'eocdepst 3emmm», «KpyroBopor aszora B mpupone», «Kpyroopor
yriaepoaa B npupoje», «KpyroBopot kucnopona B npupoje», «KpyroBopor Boasl B IpUpOIE»,
«OcHOBHBIE OWOMBI cymn», «Knmumatudyeckue mosca 3emum», «Tyaapa», «Taiiray,
«Cwmemannbiii - necy, «llupokonuctBennsiii necy, «Cremb», «CaBanHay, «llycTbiHsY,
«Tponmueckuii jiecy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH JKUBOTHBIX.

Tema 11. YesroBek 1 OKpy:KaolIas cpeaa
DKOJIOTHYECKHE KPU3HUCHI U UX NpUuuHbL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arpsizHeHUE
BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOUM cpeabl. OXpaHa BOIHBIX PECYPCOB.
Paspymenue nmoussl. OXpaHa MOYBEHHBIX pecypcoB. M3mMeHeHne knuMmara.
AHTpOIIOT€HHOE BO3JEHCTBUE HA PACTUTEIBHBIA M KMBOTHBIM MUp. OXpaHa pacTUTEIBLHOIO U
KUBOTHOTO Mupa. OCHOBHBIE NpPUHLMIIBI OXpaHbl mnpuponsl. Kpacuble kuHuru. Oco6o
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Botanudeckue cajpl ¥ 300JI0rMUYECKHUE MTAPKU.
OcHOBHbIE MPHUHIMIIBI yCTOMYMBOIO pa3BUTHUS 4YeJOBeYecTBa M NpuUpojbl. PanmoHanbHOE
MPUPOJIOIOJIL30BAHUE U COXpaHEHHWEe OMOJIOrHYecKkoro pasHooOpasus 3emu. OOmue
3aKOHOMEPHOCTH II00ATBHBIX SKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
U €ro BepOsITHbIE MOCIEACTBHUSL.
Pa3BuTHe METOJOB MOHHMTOPHMHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemuvle
uccne0osanusi nepexooa K pecypcocoepezarowell U KOHKYPEHMOCHOCOOHOU dHep2emuKe.
buonocuueckoe pasnoobpaszue u obuopecypcol. Hayuonanvnvle ungopmayuoHuvie cucmembl,
obecneuusaowue 0OCmMyn K uH@opmayuu no COCMOAHUIO OMOENbHbIX 8UO08 U IKOCUCTIEM.
OcHosbl  sKOpeaburumayuyu  dKkocucmem U CHocobos 0O0pbObl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyusa mopckux u HazemMHwvIX IKOCUCTIEM.

JdemoHcTpauuu
Tabmuipl u cxembl: «3arpsizHeHue atMocdepsl», «3arpszHeHHe ruapocdepbl», «3arpsa3HeHHe
nouBb», «[lapaukoBsiii 3ddexr», «Ocobo oxpaHseMble MPUPOJHBIE TeppUTOpUM», «Moaenu
YIPaBISIEMOTO MHUPaAY.
O6opynoanue: ¢poTorpaduu oxXxpaHsieMbIX pacTeHHI U KUBOTHBIX KpacHol kHuru Poccuiickoit
®enepanun, KpacHolt KHUTH peruoHa.
INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHET'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHMs K pe3ysibTaTaM OCBOEHHUS O00Y4aIOLUIUMHUCS MPOrpaMm
cpeaHero o0riero o0pa3oBaHus: TUYHOCTHBIE, METAPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOEHHUS HPOTpaMMbl 1O OHMOJIOTUH BBIJIEIEHBI
CIIEYIOIIME  COCTABJSIONIME: OCO3HAHHWE OOYYAIOUIUMHCS  POCCHUICKOW  IpakJaHCKOMH
UJCHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue Mmomueayuu K OOY4YEHUIO OWOJIOTHM, yeleHanpasieHHoe pazeumue BHYTPEHHUX
yOeXJIEHUI JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH W MCTOPHUYECKUX TPaIUIUI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYJAIOUIUXCS PYKOBOJCTBOBATHCS B
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CBOCH  JIEATENBPHOCTH  LEHHOCTHO-CMBICIOBBIMH  yYCTAHOBKAMHM, TPHUCYIIUMH  CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, HalIuuue NPABOCO3HAHUSA  DKOJIOTHYECKOW  KYIBTYpHI,
CnOcobHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TJIaHbI.
JIMYHOCTHBIE pE3yIbTAThl OCBOCHHS IMPOTPaMMbI IO OHOJOTMU JOCTUTAIOTCS B EIUHCTBE
y4eOHOI M BOCTIUTATEIHHON NIESATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHCKHUMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKHUMH M JyXOBHO-HPAaBCTBEHHBIMH I[CHHOCTSMH, NPUHSATHIMH B
oOmiecTBe MpaBWIAMA W HOPMaMH TOBEACHUS M CHOCOOCTBYIOT MpoOIleccaM CaMOIO3HaHWS,
CaMOBOCTIUTaHMSI ¥ CAMOPA3BHUTHS, PA3BUTUSI BHYTPEHHEW MO3ULUH JIMYHOCTH, NMaTPUOTU3MA U
YB@KEHUS K 3aKOHY M TPABOTIOPSIIKY, YETOBEKY TPyJa M CTapIIeMy MOKOJCHHIO, B3aMMHOTO
yBaKEHUsS, OEpeXHOro  OTHOUICHHS K  KyJbTYpHOMY  HACIEAMIO W TPaJUIHAM
MHOTOHALIMOHAIBHOrO Hapoaa Poccuiickoi denepanuu, MpUpoaE U OKPYKAIOLIEH Cpeie.
JIMYHOCTHBIE pe3yibTAaThl OCBOCHHUS Y4eOHOTO mnpenMmeTa «bBHOJOTHS» OJDKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcsi PyKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOH IICHHOCTHBIX OpPHEHTAlWH, TMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPAAWIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacumpeHe KU3HEHHOTO OIbITa M OIBITA JEATEIILHOCTH B MPOIECCE Pean3aldy OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETPHOCTH, B TOM YUCIIE B YACTH:
1) rpa:kIaHCKOro BOCHHTAHMS: CHOPMHUPOBAHHOCTh TPaXIaHCKOW TIO3UIIUU
o0yyJaronierocs KaKk  aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIHOHHBIX MTPaB U
00s13aHHOCTEH, YBOKCHHE 3aKOHA U
MPAaBONOPS/IKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NESATEIFHOCTH MPU CO3IaHUU y4eOHBIX
MIPOEKTOB,
peleHny yaeOHBIX M MTO3HABATEIHHBIX 33/1a4, BHITIOJTHEHUN OMOJIOTHYECKUX IKCIIEPIMEHTOB;
CIIOCOOHOCTH OMPEENSITH COOCTBEHHYIO IMO3HUITUIO TT0 OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSITH €€; yMEHUE YUUTHIBaTH B CBOUX JIEHCTBUAX
HE00X0IMMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HBIMHU YOEKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COIL[UAIbHBIM
MOJIO)KEHUEM; TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMIOJHEHUS YU€OHBIX,
MO3HABATEIbHBIX M HCCIENOBATENbCKUX 3a7ad, YBOKHUTEIHBHOTO OTHOIIEHHS K MHEHHIO
OMIOHEHTOB MPU 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJOTMYECKOT0 COJEepk aHMs; TOTOBHOCTD K
r'yMaHUTapHON U BOJIOHTEPCKOM NS TENbHOCTH;
2) NIATPUOTHYECKOTO BOCTIUTAHUS
cOpPMUPOBAHHOCTh POCCHUMCKOW Tpa)XJIaHCKON MJIEHTUYHOCTH, MNATPUOTH3MA, YBXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU Tiepesl PoanHOM, ropocTu 3a cBOil Kpaid, CBOIO
Ponuny, cBO# A3BIK U KYJIbTYpY, POILIOE U HACTOSAIEe MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;
LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACICAMIO M MaMATHUKAM MPHUPOJbI, TOCTHUKEHHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIIE;
CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBIEHHE U DPa3BUTHE OHOJIOTHUH,
MOHUMAaHMs 3HA4YeHHs OHOJIOTMM B TO3HAHHHM 3aKOHOB MPUPOIbI, B JKH3HU YEJIOBEKa U
COBpPEMEHHOTo oOmiecTBa; uaelHas YOeKIEHHOCTb, TOTOBHOCTh K CIY)KEHUIO M 3allUTE
OteuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;
3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUSI:
0CO3HaHME AyXOBHBIX LIEHHOCTEH POCCHIICKOTO HApO/a;
c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHNUS;
CMOCOOHOCTh OLIEHMBATh CUTYALMIO U NMPUHUMATh OCO3HAHHbIE PELICHUs, OPUEHTUPYSIChH
Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH; OCO3HAaHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOWYMBOTO OyIyIIero;
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OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTENSAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULMAMHU Hapoa0B Poccuu;
4) 3¢TeTHYEeCKOT0 BOCTIMTAHUS
ACTETUYECKOE OTHOMICHUE K MUY, BKIIFOUasi 3CTETUKY ObITa, HAY9HOTO U TEXHUYECKOTO
TBOpPYECTBA, CIOpPTa, TPYyJa, OOIIECTBEHHBIX OTHOILICHUNA; IOHUMAaHUE HMOIMOHAIBLHOTO
BO3JEHCTBUS KUBOU NPUPOJBI U €€ LIEHHOCTU; TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HbBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIIATH
KauecTBa TBOPUYECKON JIMYHOCTH;
5) ¢puznyeckoro BocnuTanus, popMIUpPOBAHUSI KYJIbTYPbI 310POBbSI 1
IMOIMOHAJIBHOIO 0JIArONoJIYYns:
MOHVMAHWEe M pealu3alus 3J0pPOBOTO W 0Oe30mMacHoro oOpasza JXKM3HH (3I0pOBOE MHUTAHHE,
COOJIOICHHE THTUEHUYECKUX TMPABUJI U HOPM, COATaHCHPOBAHHBIA PEXKHUM 3aHATHNA M OT]IbIXA,
perynsipHasi (u3MYecKas aKTUBHOCTBH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY M TICUXMUYECKOMY 3JI0POBBIO; TIOHUMAaHUE IIEHHOCTH
MPaBUJI UHAUBUYaTbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
TOBEJICHUSI B CUTYAIUsX, YIPOXKAIOIIUX 3I0POBBIO U KM3HU JIIOJICH; OCO3HAHUE TIOCIIEICTBUM U
HENPUTHS BPEIHBIX NPUBBIUEK (YIOTPEOIECHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHUs);
6) TPy10BOT'0 BOCIIMTAHUSI:
TOTOBHOCTH K TPY/ly, OCO3HAHHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;
TOTOBHOCTh K AKTUBHOW JEATEITHHOCTH TEXHOJOTUYECKOW M COIMAIbHOM HANpaBICHHOCTH,
CrIOCOOHOCTh MHUITUMPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIBHO BHITIOJHSITH TAKYIO ICITEIHOCTD;
WHTEpEC K pa3IuyHbIM chepaM npodecCuoHaTBHON AeTETFHOCTH, YMEHNE COBEPIIATh
OCO3HAHHBIN BBIOOp Oymymiel mpodeccru U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUU BCEH
KU3HU;
7) IKOJIOTUYECKOTO BOCTIUTAHUS S
9KOJIOTMYECKH 11e71eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIECTBOBAHUS; IOBBIINIEHUE YPOBHS HKOJOIMUECKON KYIbTYpbl: IpHOOpeTeHue
OTIBITA [JIAHUPOBAHUS
MOCTYIIKOB M OLEHKH HMX BO3MOJXKHBIX IOCIEACTBUM JUIsl OKPYXKAIOIIEH Cpenbl; OCO3HAHME
rJ100aTBbHOTO  XapakKTepa OHKOJIOTMYECKUX TpodlieM U MyTell uX pelleHUs; CIOCOOHOCTh
UCII0JIb30BaTh NpUOOpeTaeMble NMPU H3YyYCHUH OHOJIOTUM 3HAHUS U yMEHUS IpPU PElIeHUU
npoOieM, CBSI3aHHBIX C PalUOHAIBHBIM IPUPOJIONOIb30BaHUEM (COOIOJCHUE TMPABUI
MOBEJICHUsI B IPUPOJIEC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECUS B DKOCUCTEMAX, OXpaHy
BUJIOB, OJKOCHCTEM, Ouocdepbl); aKTUBHOE HENpUATHE [ACUCTBUM, MPUHOCAUINX BpPE.
OKpYKarollel MPUPOAHON cpele, yMEHHE MPOTHO3HPOBATh HEOIArONmpUSTHBIE SKOJIOTHYECKHE
MOCJEACTBUSL MPEINPUHUMAEMBIX JEHCTBUM W MPENOTBpAIlaTh HX; HAIWYUE Pa3BUTOIO
9KOJIOTUYECKOI'O MBIIUICHHUS], SKOJOTUYECKON KYJIbTYPbl, ONBITA JAEATEIBHOCTH 3KOJOTUYECKON
HaIlpaBJICEHHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCS MMHU B II03HABATEIbHOW, KOMMYHMKAaTUBHOM M
COL[MAIbHOM MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHUUYECKOU NIEATEIBHOCTH HKOJIOTUYECKOM
HaIlpaBJIEHHOCTH;
8) HEHHOCTH HAYYHOT0 MO3HAHMS:
c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE€ KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MeECTa B IMOJHMKYJIbTYPHOM MHPE; COBEPILICHCTBOBAHUE S3BIKOBOW U
YUTATENbCKOM KYJIBTYPbl KaK CPEICTBA B3aUMOICUCTBHS
MEXIY JIOJAbMH U MO3HAHUS MUpPA; TOHUMaHUe crielu(UKu OUOJIOTHH KaKk HayKd, OCO3HAHUS e€
poimu B GOPMUPOBAHWU PAIMOHATHHOTO HAyYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO
mpencTaBieHuss 00 OKPYXKAloIIeM MHUpPE KaK O €IHHCTBE MPHUPOMBI, YEeNOBEKa U OOIecTBa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHHH MpoOJIeM COXpaHEHUs MPHPOJTHOTO
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paBHOBecHus; YOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUISI COBPEMEHHOW ITMBHIIM3AIMU:
o0ecrieyeHnss HOBOTO YPOBHS Pa3BUTHs MEIHUIIMHBI, CO3JJaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTHH,
CMOCOOHBIX peIIaTh pecCypCHbIE MPOOJIEMbl pa3BUTHs YeJIOBEYECTBA, MOUCKA MMyTEH BHIXOJA U3
rJI00AIBHBIX 9KOJIOTUYECKUX MPOoOJeM M oOecredeHus mepexoja K YCTOWYMBOMY pa3BHUTHIO,
panMoHaTFHOMY HCIIOJIB30BAaHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAaHAAPTOB
KU3HU; 3aMHTEPECOBAHHOCTD B TMOJIYUYCHHH OMOJIOTUYECKUX 3HAHUN B LIEJISIX MOBBIMICHUS 00MIen
KYJIBTYPBI, €CTECTBCHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAIBHOMN
IrPaMOTHOCTU O0ydaromuxcs, GopMUpyeMoi Ipu U3yd€HUU OUOJIOTMH; MOHUMAaHHUE CYLIHOCTH
METO/IOB TIO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
[OJIyyaeMble 3HAaHMUA JUI1 aHaIW3a U OOBSICHEHMs SBJICHUH OKpYKAIOLIEro MHpa U
MPOUCXOAMIMX B HEM HM3MEHEHWH, yMEHHE JenaTh 0OOCHOBAaHHBIC 3aKITIOUEHHsS] Ha OCHOBE
Hay4YHbIX ()AaKTOB M WMEIOUIMXCS JAaHHBIX C MEJIbI0 TOJyYEHHUs JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJIB30BATh OMOJIOTUYECKHE 3HAHUS [T PEIICHUS

npo0iieM B peajbHbIX JKU3HEHHBIX CHUTYallUAX; OCO3HAHHME LIEHHOCTH HAyYHOH AESITEeIbHOCTH,

TOTOBHOCTb OCYILIECTBIISATh IPOEKTHYIO U

HCCIIEIOBATENIbCKYIO JESATENIbHOCTh MHANBUAYAIBHO U B TPYIIE; TOTOBHOCTh M CHOCOOHOCTH K
HENpepbIBHOMY 00pa30BaHUIO U caMOOOPAa30BaHUIO, K aKTUBHOMY IOJIY4YE€HHUIO HOBBIX 3HAHUM I10
OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeMeTHBIE pe3yabTaThl OCBOSHHUS ydeOHOro mpenMera «buosorns» BKIFOYAIOT:
3HauyuMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIUXCA  MEXIUCHUILIMHAPHbBIE
(MexTnpeAMETHbIE) 001IeHAayIHbIE TOHATHS, OTPAXKAIOIINE IeIOCTHOCTh HAYYHON KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOA0B MMO3HAHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO, SHEprus,
SIBJIIGHUE, MPOLIECC, CHUCTEMa, Hay4HbIH (AaKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCiIe0OBaHUe, HAOMIOeHNEe, U3MEpPEeHHe, HKCIEPUMEHT U JpYTrue); yHHUBEpCAIbHbBIE
y4ueOHbIe JIeHcTBUs (MO03HABATENbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00CCTICUMBAIONINE
dbopmupoBanre (HYHKIMOHAIBHONH TPAMOTHOCTH M COIMAIBHOW KOMITETEHIIMH OOYJaroIIMXCs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJbHble Y4eOHBbIC [ICHCTBUS B IO3HABATEIbHOW U
COLIMANILHON MPAKTHKE.
B pesynbrare uzyueHusi OM0JIOrHM Ha yPOBHE CpeHEro 001Iero o0pa3oBaHus y 00y4aromerocs
OoynyT chopMUPOBaHbI MO3HABaTEJIbHbBIE YHUBEpCAJIbHbIE yueOHbIe neicTBus,
KOMMYHHMKATHBHBIE YHUBEpCAJbHbIE Yy4eOHbIEC [EHCTBUS, PETYJISTUBHbIE YHUBEPCAIbHbBIE
yueOHbIe JeHCTBUS, COBMECTHAS JI€ATEIbHOCTb.
MetanpeameTHble pe3yabTaTbl OCBOCHHSI MPOTrpaMMbl CPEIHEro 00IIero 0opa3oBaHus JOKHbI
OTpaxarb:
OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:
1) O0a3oBble JIOTMYeCKHMe JeCTBHSI:  CAMOCTOSTEIbHO  (GOPMYJIMPOBATH U
aKTyallu3upoBaTh NpoOIeMy, pacCMaTpUBaTh e
BCECTOPOHHE; HCIIOIb30BaTh MPU OCBOSHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHaTu3a,
CHUHTE3a, CpaBHEHHUs, KiIacCH(PHUKAIUU, OOOOIICHUS), pPACKPHIBATH CMBICT OHOJIOTHYECKUX
TIOHATUI
(BBLIEMATh HMX XapakTepHble TMPU3HAKH, YCTAHABIMBATH CBA3M C JIPYTUMH TOHSATHSIMH);
OTIPEIeINIATH 1ENIU AeSITeLHOCTH, 3a7aBasi MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTh  PE3yAbTaThl  JIEATEIBHOCTH C  TIOCTAaBICHHBIMU  LEISIMH;  HCHOJB30BaTh
OMoNOTHYeCcKHUe MOHATHS ISl OObsICHEHUS (PAKTOB U SIBIICHUH KUBOI
MPUPOJBI; CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHIYKTUBHBIC, JCIYKTHUBHBIC, MO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUAX, (OPMYIHpPOBATH
BBIBOJIBI U 3aKIIOYCHHS; NPUMEHATH CXEMHO-MOJENbHBIE CpPEACTBA Ui TPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3€ii M OTHOIIECHUH B H3y4aeMbIX OHOJOTUYECKUX OOBEKTaxX, a TaKxKe
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MPOTHBOPEUUI pPa3HOTO pOJa, BBISBICHHBIX B pa3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHHKAX;
pa3pabaTbIBaTh IJIaH PEeUICHUS IPOOIEMbI ¢ YIETOM aHAIM3a UMEIOIINUXCS MaTepHATbHBIX
1 HEMaTEepUAJIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIbTaTOB LIEISM,
OLICHUBATh PHUCKHU TOCIEACTBHIA JAEATEILHOCTH; KOOPAMHUPOBATH W BBINOJHATH pPadOTy B
YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; pa3BUBATh KPEaTUBHOE MBILIICHHUE TIPH
pELIeHNUHN KU3HEHHBIX POOIIEM.
2) 6a3oBbIe MCCIENOBATEIbCKHE IEHiCTBUS: BIIAJICTh HABBIKAMU Y4eOHO-MCCIICI0BATEIbCKOM
MIPOEKTHON JEATENbHOCTH, HAaBBIKAMU Pa3pelIeHus] mpooaeM, CriocOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY ITOUCKY METOJIOB PELICHUS NPAKTUYECKUX 3a7ay, PUMEHEHUIO Pa3IMYHbIX
METO/IOB TI03HAHUS; HCIOJIb30BAaTh Pa3IMYHbIE BUJIbl ACATEIBLHOCTU IO IOJYYEHUIO HOBOI'O
3HAHUS, €ro
MHTEpIpEeTalNK, NPeoOpa3oBaHUI0 U MPUMEHEHUIO0 B y4E€OHBIX CUTYalUSX, B TOM YHUCIIE MPHU
CO3JaHUU YYEOHBIX U COIMAJIbHBIX MPOEKTOB; (POPMUPOBATh HAYUHBIN TUI MBIIIJICHUS, BIaIE€Th
HAYyYHOU TEPMHHOJIOTHEHN, KITFOUEBBIMU
MOHATUSMHM M METOJAMHM; CTaBUTh U (POPMYJIUPOBATh COOCTBEHHbIE 3a7jaul B 00pa30BaTEIbHOMN
NEeSITEIbHOCTH U
KU3HEHHBIX CUTYAlUSX; BBISIBJISITH IPUUUHHO-CIIECTBEHHbIE CBSI3U M aKTyaJIM3UpOBaTh 334auy,
BBIJIBUTaTh THUMNOTE3y €€ peleHus, HaXOAWTh apryMeHTbl [UIsl JI0Ka3aTeIbCTBAa CBOMX
YTBEPKICHUM, 3ajaBaTh apaMeTpbl U KPUTEPUH PEIICHUS]; aHAIU3UPOBATh MOJIYUE€HHBIE B XO€
pelIeHns 3a/1a4k pe3yJbTaThl, KPUTUYECKH OL[CHUBATh
UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX; JaBaTh
OIICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;
OCYILIECTBIISTH II€JIEHAIIPABJICHHBIN MOUCK MIEpEeHOCca CPEJICTB U CIIOCOO0B ACHCTBUS B
MpoQecCHOHANbHYIO Cpely; YMETh MEPEHOCUTh 3HaHHS B IMO3HABATENIbHYIO U MPAKTUYECKYIO
obnactu
KU3HEACATEIIbHOCTH; YMETh MHTETPUPOBATh 3HAHHUS W3 Pa3HbIX
MpeAMETHBIX 00JIaCTEH;
BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PELICHHUS, CTABUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.
3) pabora ¢ ungopmanmeii:
OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpPMAIUU (TeKCTe y4eOHOro MoCcoOUs, HAyYHO-
MOMYJISIPHON JUTEpaType, OMOJIOTMUECKUX CIIOBAPSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0azax
naHHbIX, B MHTepHere), aHanu3upoBaTh MHGOPMALMIO pPA3IUYHBIX BHAOB U  (QOopM
MPEACTABICHUS, KPUTHYECKHM OLEHHUBaTh €€ JOCTOBEPHOCTh M  HEMPOTHUBOPEUYUBOCTH;
(bopMyITupOBaTh 3aMpPOChl U MPUMEHSThH pa3InYHbIE METOAbI IIPU MTOUCKE U 0TOOpE
Oouosnorudeckor mH(popMaluu, HEOOXOAUMOMN Uil BBIOJHEHHUS Y4eOHBIX 3ajad; MpuoOpeTaTh
OTIBIT MCTIOIH30BaHM MHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,

COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HKCIIOJIB30BAHUSL PA3IMYHBIX TOHMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (DOPMY IIPEICTABICHUS OMOIOTUYECKON
uHpopmanuu (cxembl, rpaduku, IUArpaMMbl, TaOIUIbI, PUCYHKH U JPYroe); MCIOJIb30BaTh
HAy4YHBIN S3BIK B KaYECTBE CpPEICTBa MpU paboTe ¢ OMoJIoTUYECKO MH(OpMAIIHe: TPUMEHSTh
XUMHYECKUe, (PU3MUeCKhe W MaTeMaTHYecKue 3HAaKU U CHUMBOJIBI, (GOpMynbl, abOpeBHaTypy,
HOMEHKJIATYpy, HCIOJb30BaTh M MPeoOpa3oBbIBATH 3HAKOBOCHMBOJIMYECKUE CPEICTBA
HarJITHOCTH; BIAJIETh HABBIKAMH PACIO3HABAHUS U 3alIUThI HH(MOpMaLUU, HHPOPMAITHOHHOM
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:
1) o0l1IeHHe: OCYIIECTBIATH KOMMYHUKAIIMK BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJNIOTe WU JUCKYCCHHM TIO CYIIECTBY OOCYy>KIaeMou TeMbl (yMEHHE 3aJaBaTh BOMIPOCHI,
BBICKa3bIBaTh CYXKJEHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpeyiaraeMoi 3aJa4yd, Y4YUTHIBATh
WHTEpPEChl U COTJACOBAaHHOCTh MMO3MLMA JPYrMX YYaCTHUKOB JHAJIOra WM JUCKYCCHH);
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pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLIEHHS, NMOHMMATh 3HAYEHHE COIMATIbHBIX 3HAKOB,
MPEAMOCHIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CHUTYaI[Mil, yMETh CMSTYaTh KOH(MIMKTHI U BECTH
MIEPEroBOPbI; BIAAETh PA3IMYHBIMU CIOCO0AMHM OOLIECHUS M B3aUMOJCHCTBUSA, MOHUMAThH
HaMEpEeHUsl JApPYruxX JIIOJeH, MpOsBIATh YBa)KUTEIBHOE OTHOIIEHHWE K COOECeIHUKY U B
KOPPEKTHOH (opme (HOpMYIHPOBATH CBOM BO3PAXKEHUS; pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO
TOYKY 3PEHMSI C UCII0JIb30BAHUEM SI3BIKOBBIX
CPEICTB.
2) COBMeCTHAasl /1esiTeIbHOCTh: NIOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHAWBUIYAIbHON paboOThl TpH pemieHHH OHOJOrMYecKOW mpoOiaeMbl, O0O0OCHOBHIBATH
HEOOXOMMOCTh TPUMEHEHUS] TPYNIOBBIX (OPM B3aWMOJEHCTBHSA MpPH PpEHICHUH Yy4eOHOM
3aJauu; BHIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JICHCTBHIA C YIETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)XJ0ro WIE€Ha KOJUIEKTHBA; MPUHUMATh €I COBMECTHOM JESTEIbHOCTH,
OpPraHU30BbIBATH U KOOPAUHUPOBAThH JAECUCTBHUSA 110 €€ JOCTUKEHHUIO: COCTABIISATh IUIaH JACUCTBUM,
pacmpeiensiaTb poJii ¢ Y4€TOM MHEHHMM YYaCTHMKOB, OOCYXJaTh pe3yJabTaThl COBMECTHOM
paboThl; OLIEHMBATh KAaueCTBO CBOETO0 BKJIaJa M KaXKIOrO YYacTHHKA KOMaHAbl B OOIMIMH
pe3ynbTaT
o pa3pabOTaHHBIM KpUTEPUSM; MpeiJiaraTb HOBBIE IPOEKTHI, OLEHUBATh WIEH C TO3ULUHU
HOBU3HBI, OPUTUHAIILHOCTH,
MPaKTUYECKOW 3HAYUMOCTH; OCYILECTBJISATh MO3UTHBHOE CTPATErMUECKO€ IIOBEIEHUE B
Pa3IUYHBIX CUTYAITUSX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaskeHue, ObITh MHULIMATUBHBIM. OBJI1ajieHne
YHHUBEPCAJbLHBIMH PeryJsiTHBHbIMH JI€/iCTBUSAIMH:
1) camoopraHM3anMsi: HCIOJIb30BaTh OMOJOTUICCKUE 3HAHUS ISl BBISBJICHUS TPOOIIEM U
WX PEIICHUs B
KU3HEHHBIX U y4eOHBIX CUTYalUsiX; BbIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU IIeJIEBbIE U
CMBICJIOBBIE YCTAHOBKH B CBOMX JEWCTBUSAX M MOCTYNKax MO OTHOIIEHUIO K JKMBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JJ0POBBIO OKPYKAOLIUX; CAMOCTOSITENIbHO OCYIIECTBISATh O3HABATEIBHYIO
NeSITeNIbHOCTD, BBISABIATH MPOOJIEMBI, CTaBUTh U (OPMYIHpOBaTh COOCTBEHHbBIE 33Jaydl B
00pa3oBaTeNIbHON JESATENbHOCTH U KU3HEHHBIX CUTYALUAX; CAMOCTOSITENIbHO COCTaBIAThH IUIAH
pelieHus npoOIeMbl ¢ yu€TOM UMEIOIIHUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMTOYTCHHIA;
JIaBaTh OLEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MIPEANIOYTEHUH; 1eIaTh
OCO3HAHHBII BBIOOP, APIrYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBATH (DOPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOU SPYAUIIMH B Pa3HBIX 0071aCTAX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.
2) CaMOKOHTPOJIb: J/aBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTHBBI B
JEeSTEbHOCTh, OLICHUBATh
COOTBETCTBUE pE3yJNbTAaTOB IIeNIsIM; BIIAJIeTh HaBBIKAMU MO3HABATENbHON peduiekcuu Kak
OCO3HAHUSl COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HX pE3YyNbTaTOB U
OCHOBaHUM, HCIONB30BaTh MNPUEMBI pedreKcuu JUid OICHKH CHUTYalluHd, BbIOOpa BEPHOTO
peulieHus; yMeTb OLIEHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATH PEHICHUS MO UX CHUXKEHHIO;
NPUHUMATh MOTHBBI M apr'yMEHTBI JPYIMX MPH aHaIW3e¢ pPe3yJIbTaTOB AEATCIBHOCTH; 3)
NPUHATHE ce0H U APYTrUx:
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYrUX MPU aHAIU3€ PE3yIbTaTOB
NeATeIbHOCTH; IPU3HABaTh CBOE MPABO U MPaBO APYIMX HA OIIMOKH; Pa3BUBATh
CMOCOOHOCTh MOHUMATh MUP C MO3UILIHHU JAPYTOro YEIO0BEKa.
HNPEAMETHBIE PE3YJIbTATDBI
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[IpenmeTHble pe3ynbTaThl OCBOCGHHUSI COAEp)KaHUS yueOHoro mpenmera «buonorus» Ha
yriIyOJaEHHOM ypOBHE OPHEHTHUPOBAHBI Ha o0ecredeHrne npouiabHOTo 00ydeHHs 00yqaroIXCs
ouonornu. OHM BKIIOYAIOT: crneuupuyeckue s OHOJOTHMHM HAay4yHbIE 3HAHUS, YMEHHS H
crocoObl JICHCTBUH MO OCBOCHHUIO, HMHTEPIPETAlMd M TNPEoOpa3OBAaHUIO 3HAHW, BUIbBI
JEATEIbHOCTH TI0 TOJIyYCHHIO HOBBIX 3HAHMH M MX MPUMEHEHHUIO B PA3IUYHBIX Yy4eOHBIX, a
TaKXX€ B peaJbHbIX XKU3HEHHBIX cUTyauusX. IIpenqmeTHsle pe3ynbTarhl NpeAcTaBIeHbl IO ToJam
U3Y4EHHUS.
[IpenmeTrHble pe3yabTaThl OCBOEHHUS yuyeOHoro mpeamera «buosiorus» B 10 knacce OJAKHBI
OTpaxarb:
c(OPMHUPOBAHHOCTh 3HAHUI O MECTe M POJM OHMOJIOTHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B IMO3HAHWM 3aKOHOB NPUPOJABI U
pelieHny MpodiieM paoHaIbHOIO IPUPOAOIOIB30BaHuUs, O BKJIA/IE POCCUNCKUX U 3apyOexKHBIX
YU€HBIX B pa3BUTHE OMOJIOTHH; BIIQJICHUE CUCTEMON OMOJIOTHYECKUX 3HAHUHN, KOTOpasi BKIIFOUAET:
OCHOBOIOJIAaraue OWOJIOrMYecKUe TEPMHHBI M TOHATUS (KU3Hb, KIIETKA, OPraHH3M,
MeTaboau3M, TOMEOCTa3, CaMOperyisilus, CaMOBOCIPOM3BEICHHE, HACIIEJICTBEHHOCTD,
M3MEHUYMBOCTb, POCT U pa3BUTHE), Onosornueckue teopuu (kinerounas teopus T. llIBanna, M.
HIneiinena, P. BupxoBa, xpomocomHasi Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. U.
BaBmiioBa — 0 ILeHTpaXx MHOrooOpasusi W MPOUCXOXKJEHUS KYJIbTYPHBIX PAcCTeHMi), 3aKOHbI
(enmHOOOpA3usl MOTOMKOB NEPBOrO MOKOJEHUS, paCIIeINIEHUs, YUCTOThl TaMET, HE3aBUCHUMOIO
HacnenoBanusa . MeHzens, roMOJIOTHYECKUX PsIIOB B HAcleACTBEHHOW m3MeHunBoctu H. U.
BaswuiioBa), IpUHIMIIBI
(KOMIJIEMEHTAapHOCTH); BJIaZICHUE OCHOBHBIMHM METOJAaMH HAYYHOTO MO3HAHMUSI, UCIIOJIb3YEMBIX B
OMOJIOTUYECKHUX
UCCIIEIOBAHUAX )KUBBIX 0OBEKTOB (OMHCaHKE, U3MEpEHUE, HaOII0AeHNE, SKCIIEPUMEHT); YMEHUE
BBIJICIISATH CYIIECTBEHHbIE IPU3HAKHN: BUPYCOB, KJIIETOK MPOKAPUOT U 3YKapHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPIraHU3MOB, B TOM 4HClIe OaKTepHii, TpuOOB, pacTeHUil,
KHUBOTHBIX U YEJOBEKA, CTPOEHHS OPraHOB M CUCTEM OPTraHOB PacTEHUIl, ’)KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HEAEATEIBHOCTH, IPOTEKAIOUINX B OpraHu3Max pacTeHUH, KUBOTHBIX U
YeJI0BEeKa, OMOJIOTUYECKHUX MTPOIIECCOB: 0OMEHa BemecTB (MeTab0mM3M), MPEeBpaIeHUsT SHEPTHUH,
OpoXeHus, aBTOTPO(HOTO U TeTepPOTPOPHOTO TUIOB MUTAHKS, POTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, Mei03a, raMeToreHesa, IMOpHOTeHesa, OCTAMOPHOHAIBHOTO
pa3BuUTHS, Pa3sMHOXKEHMsI, HTHIUBUAYaIbHOIO PA3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aMMO/ICHCTBHSI €HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TO0OPa;
YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OpPraHoOMJaMHM KIETKH M MX (QYHKUUSAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX (QPyHKUUAMHU, MEXIY OpraHaMu U CUCTEMaMH OpPraHoOB y
pacTeHil, JKMBOTHBIX M 4YeJlOBeKa M HUX (QYHKIUAMH, MEXAYy CHCTeMaMH OpraHoB M HX
GyHKUMAMHU, MEXAy dTanaMud oOMEHa BElIEeCTB, 3TalaMH KIETOYHOIO LUKJIA U >KM3HEHHBIX
LUKIOB OpraHMW3MOB, JTalmaMu SMOPHUOHAIBHOIO PA3BUTUS, TEHOTUIOM M (PEHOTUIIOM,
¢eHotunoM u (akropamu cpeabl OOUTAHUS; YMEHHE BBISBIATH OTJIIMUYMUTENbHBIE HMPU3HAKU
KHBBIX CUCTEM, B TOM YHUCIIC PACTCHUH,
KMBOTHBIX U YEJIOBEKAa; YMEHUE HCII0JIb30BAaTh COOTBETCTBYIOINE apI'yMEHThI, OMOJIOrMUECKYIO
TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs1 JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX CUCTEMATHUECKUX I'PYII; YMEHHE
pemaTb  OMOJIOTMYECKUE  3a7ayd, BBIABIATh IMPUUYMHHO-CIEACTBEHHBIE CBS3U  MEXKIY
UCCIIelyeMbIMU OMOJIOTMYECKMMHU TpOLIeCCaMM U SIBJICHUSMH, JieNlaTh BBIBOJBI U IMPOTHO3BI Ha
OCHOBAHMHU TOJYYEHHBIX PE3yJbTATOB; YMEHHUE BBIMOJHATh Ja0OpaTOpPHbIE M NPAKTUYECKUE
paboThl, coONIOIATh MpaBUIIa IPU
paboTe ¢ yueOHbIM 1 Ja00paTOPHBIM 000PYIOBaHUEM; YMEHHE BbIIBUIaTh TMIIOTE3bI, IPOBEPSThH
UX HKCIIEPUMEHTAIbHBIMU CPEJCTBAMU,
(dopMynupys LeNb UCCIEI0BAHUS, aHATU3UPOBATh MOJyYEHHBIE PE3Y/IbTaThl U JIeNaTh BBIBOBI;
YMEHHE YYacTBOBaTb B Yy4eOHO-HCCIIEZOBATEILCKOM padoTe MO OWOJIOTHUH, HKOJOTHH U
MeIMLMHE, MPOBOAMMOIN Ha 0a3e IIKOJbHBIX HAay4YHBIX OOLIECTB, U MyOJUYHO MPEACTABIATH
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MOJIydeHHBIE PEe3yJAbTaThl Ha YYCHHYECKUX KOH(MEPEHIMSIX; yMEHHE OIICHUBATh ATUYECKUE
aCIeKThl COBPEMEHHBIX HCCIIEJOBAaHUI B 00JacTH OWOJIOTMM ¥ MEAUUUHBI (KJIOHHUPOBAHHE,
HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABICHHOE U3MEHEHNE I'€HOMA U CO3/1aHHE TPAHCTEHHBIX
OpPraHu3MOB); YMEHHE OCYIIECTBIISAITh OCO3HAaHHBI BBIOOp Oyaymiell mnpodeccuoHalIbHON
NEATeNbHOCTH B 00JacTé OMOJOrMM, MEOMLMHBI, OMOTEXHOJOTHH, BETEPHHAPHH, CEIHCKOTO
X0341CTBA, MUIICBON MPOMBIIUIEHHOCTH, YIITYONsTh TO3HABATEIbHBIM MHTEPEC, HAPABICHHBIN
Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH Npodeccun W MPOAOJDKEHHE OHOJIOTHYECKOTro
00pa3oBaHUs B OPraHU3ALHUAX CPETHETO MPO(HECCHOHATFHOTO U BBICIIEr0 00pa30BaHMUS.
[IpenmeTHble pe3yabTaThl OCBOEHHUS yueOHOro mnpeamera «buosiorus» B 11 knacce OJAKHBI
OTpaxarb:
c(OPMHUPOBAHHOCTh 3HAHUN O MECTe M POJIM OWOJIOTUM B CHCTEME E€CTECTBEHHBIX HAyK, B
(OopMUpPOBaHHK COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B TO3HAHWM 3aKOHOB
MPUPOJBI U PEIIEHUU 3KOJOTMYECKHX MPOOJEM YEIOBEYECTBA, a TAK)KE B PELIEHUU BOIIPOCOB
PaIMOHAJIBHOTO MPHUPOAOIOJIb30BaHNsA, U B (OPMUPOBAHUM IEHHOCTHOTO OTHOILIEHUS K
MpHUpoie, OOIIECTBY, YEIOBEKY, O BKIAJE€ POCCHUMCKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH; YMEHUE BIIAJETh CUCTEMOW OMOJIOTHYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTpeJieNieHUusT M TMOHUMAHUE CYIIHOCTH OCHOBOIIOJIAralolIMX OMOJOrMYECKUX TEPMUHOB H
MOHATHM (BUJI, 3KOocucTema, Ouocdepa), OMojormyeckre Teopuu (IBOJIOLMOHHAS Teopus Y.
HapBuHa, cuHTeTHyeckas Teopus sBomonuu), ydeHus (A. H. CesepuoBa — o myrsix u
HampaBlieHusx oHBosonuu, B.W. Bepnaackoro — o Owuocdepe), 3akoHBI (T€HETHYECKOTO
paBHoBecus JIx. Xapau u B. BaitnOepra, 3aponsimeBoro cxoactsa K. M. Bbapa), npaBuia
(muaumyma O. JImbuxa, SKOJOTHYECKOW MUPAMUIBI DHEPTUH), THIOTE3bl (THUIOTE3a «MHUpPA
PHK» V. TunGepra); ymeHHe BiIageThb OCHOBHBIMH METOJaMH HAay4yHOTO TIO3HAHUA,
UCIO0JIb3YeMBbIMU B OMOJIOTMUECKUX HCCIEAOBAHMAX KUBBIX OOBEKTOB U IKOCHCTEM (OINHCAHUE,
u3MepeHue, HaOlIo/IeHNe, HKCIEPUMEHT), CIIOCOOAMM BBISBIECHUS M OLEHKU aHTPONOTEHHBIX
WU3MEHEHUH B NPUPOJIC; YMEHHUE BBIJEIATh CYLIECTBEHHbIE NMPHU3HAKHU: BHUJOB, OMOT€OLIEHO30B,
AKOCHUCTEM U OHMOC(epbl, CTAOUIU3UPYIOMIETO, ABMKYIIETO W PAa3phIBAIOIIETO €CTECTBEHHOTO
0T0Opa, AJUIONATPUUYECKOTO0 U CHUMIATPUYECKOro BHIA000pa30BaHMA, BIMSHUS JBIXKYLIUX CHII
9BOJIIOLMM HAa TeHO(OH] MHOMYJSALMM, MPHUCIOCOOIEHHOCTH OPraHU3MOB K cpele OOuTaHuf,
4YepelOBaHMs HAINPAaBICHHUH D3BOJIOLUU, KPYrOBOpPOTa BEIIECTB M IOTOKa DHEPrud B
9KOCUCTEMAX;
YMEHHME YCTAaHABIMBAThb B3aUMOCBSI3M MEXIy INPOLECCAMH 3BOJIOLUHU, IBIKYLIMMHU CUIAMH
aHTPOIIOTreHe3a, KOMIIOHEHTAaMH pPAa3JIM4HbIX SKOCHCTEM U IPHUCIOCOOJCHUSIMU K HUM
OpPraHU3MOB; YMEHUE BbISABIIATH OTJIUYUTEIIbHBIE IPU3HAKU KUBBIX CHCTEM, IIPUCIIOCOOIEHHOCTh
BUJIOB K cpele oOuTaHMsA, aOMOTMYECKMX M OHOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€il OPraHM3MOB B COOOIECTBAX, AHTPOIIOTCHHBIX W3MEHEHUH B SKOCHCTEMax CBOEH
MECTHOCTH; YMEHHE MHCIIOJIb30BaThb  COOTBETCTBYIOLIME  apryMEHTbI,  OHOJIOTMYECKYIO
TEPMHUHOJIOTUI0O M  CUMBOJIMKY Ul JOKa3aTeJbCTBA  POACTBA  OPraHU3MOB  Pa3HBIX
CHUCTEMaTHYECKUX TIpYII, B3aUMOCBS3M OPraHU3MOB U cpelbl OOWUTaHMs, €JUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpAaHEHHs MHOrooOpasusi BHJIOB U 3KOCHUCTEM Kak
YCJIIOBHS COCYILIECTBOBAHMSI IPUPOIbl U UEIOBEYECTBA; YMEHUE peliaTb OMOJIOrMYecKre 3a1auH,
BBISBJIATE  IPUYMHHO-CJIEJCTBEHHBIE CBSA3M MEXAY HMCCIEIyeMbIMH  OMOJIOTHUYECKUMHU
mpoueccaMyd U SIBICHWSAMM, Je€laTh BBIBOABI M IIPOTHO3BI HAa OCHOBAaHUM IOJYYEHHBIX
pe3yIbTaTOB; YMEHHUE BBIMOJIHAThH Ja0OpaTOPHbIE U MPAKTUYECKHE paboThl, COOMI0IaTh paBUia
pu
paboTe ¢ yd4eOHBIM U Ja00PaTOPHBIM 000PYIOBAaHHEM; YMEHUE BBIIBUTaTh TMIIOTE3bI, IPOBEPSTH
UX DKCIIEPUMEHTAIIBHBIMU CPEACTBAMH,
dbopMynupys LeNb UCCIEI0BAaHM, aHATU3UPOBATh MOJyYEHHbIE PE3YNIbTaThl U JIeNaTh BBIBOIbI;
YMEHHE YYacTBOBaThb B Yy4eOHO-HCCIIEZOBATEILCKOM padoTe Mo OWOJIOTHH, HKOJOTHH U
MeIUILMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAayYHBIX OOIIECTB, U MYyOJIMYHO NPEACTaBIATH
MOJIydeHHBIE PE3yJbTaThl HA YYEHHUUECKUX KOH(EPEHIMSIX; YMEHHE OLIEHUBATh TUIOTE3bl U
TEOPUHU O TPOUCXOKICHUH KU3HH, YEIIOBEKA U UEIOBEUECKUX PacC, O MPUYMHAX, MOCIEACTBUAX U
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crioco0ax MpeloTBpAIIeHUsT TII00ATbHBIX HM3MEHEHHH B Ouocdepe; yMEeHHE OCYIIECTBIAThH
OCO3HAHHBIN BBIOOp Oyaymied NpohecCHOHANBHONW JeATENHHOCTH B 001acTH OHOJIOTHH,
HKOJIOTUH, MTPUPOJONOIB30BAHUSA, MEIUIMHBI, OWOTEXHOJOTMH, IICUXOJIOTHH, BETEpPHHAPHH,
CEeNTbCKOTO XO3AWCTBAa, NHIIEBOW MPOMBIIUIEHHOCTH, YIrIyONsaTh IO3HABATENbHBIN HHTEpeEC,
HAlpaBJICHHBIA Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH MpoPeccud | TPOJO0JDKEHUE
OMOJIOTHYECKOTO 00pa3oBaHMsA B OpraHU3alMAX CPEeTHEro Mpo(eCCHOHATBHOTO M BBICIIETO
oOpa3oBaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
(uudposbie)
Kontpoasnbie | [IpakTuyeckue  odpasoBarejibHbIE

Ne n/n | HaumeHoBaHue pa3iesioB H TeM nporpaMmmsl Beero padoThI padoTsl pecypchl
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHHE 2
3 Buonorus kinetku 2 0.5
4 XHUMHU4YECcKasi OpraHu3anys KJIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
5 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1

KJIETKE
7 HacnencrBennas undopmanus u peaausanus 9 1 05

€€ B KJIETKE '
8 ’Kv3HEeHHBII UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — HayKka O HACIEACTBEHHOCTH U 5 05

W3MEHYMBOCTH OPraHU3MOB '
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHomorHs U CHHTETHYECKAass OMOTIOTHS 4 1
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 13
30
11 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
(uu¢pposbie)
Kontpoasnbie | [IpakTuyeckue  odpasoBarejbHbIe

Ne n/n | HaumeHoBaHue pa3aesioB 1 TeM nporpaMmmsl Beero padoThI padoTsl pecypchl
1 3apokIeHNE W PA3BUTHE BOJIIOIIMOHHBIX 4

MIPEeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 MakposBotonus U €€ pe3yabTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HHA HA 3eMIie 15 15
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHE3 10 1 1

DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHU3MOB U HAJJOPTAHU3MEHHBIX CUCTEM C 3 0.5

OKpYyKarolen cpeon
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 9 15
8 DKOJIOTHS BUJOB U NOMYJISIUN 9 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 05

CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA 6
11 Uenoek u OKpyxarolias cpeaa 1
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 7.5
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 kracc/ Aradgonosa U.b., Cuormnazos B.1., O0miecTBo ¢ orpaHnueHHON
O0TBETCTBEHHOCTHIO «[IPODA»; Akuronepnoe obmiectBo «M3narensctBo «IIpocBemnieHues
* buonorus, 11 xracc/ Aradponosa U.b., Cuormnazos B.., O0miecTBo ¢ orpaHudeHHON
O0TBETCTBEHHOCTHIO «[[PODA»; Axkunoneproe obmiectBo «M3aarensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
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