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1. HOACHUTEJBbHAA 3AIIUCKA

O6meobpazoBaTenbHas yueOHas AucHuIUIMHA «buosorns»
uzyyaercsi B ¢umumane JI'Y B r.XacaBoopre peaju3yIOIIEro
o0Opa3oBaTeIbHYI0 MPOTpaMMy CpPEAHETo 001Iero oOpa3oBaHus B Mpejenax
OCBOCHHSI OCHOBHOU MpodeCcCHOHAIBHONW 00pa30BaTEeNbHON MPOTPAMMBbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOrO OOHIEr0 00pa3oBaHUS MPU
MOATOTOBKE CHEIUAIMCTOB cpeaHero 3BeHa. [Iporpamma paspaboTtanHa Ha
ocHoBe  TpeboBanuit DOI'OC  cpemnero  olOmiero  oOpa3oBaHuS,
NPEABABISIEMBIX K CTPYKTYpE, COAEPKaHUIO M pe3yJibTaTaM OCBOEHUS
yueoHor muctuiuinabl «buoaorus»y, ®I'OC CIIO mo cnenuaabHOCTH
40.02.04 «IOpucnpyaeHuus», B COOTBETCTBUU ¢ PekomMeHIauusaMu 1o
OpraHu3allid TIOMYyYEeHUs] CPEeIHero oOImero oOpa3oBaHUS B Mpejenax
OCBOCHHsSI 00pPa30BATENBHBIX MPOTPAMM CpPEIHETO TPO(ECCHOHATHEHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOI'O 00IIET0 00pa30BaHUs, a TAKXKE C YUETOM
COJIEpKaHMsI TPUMEPHON MporpaMmbl 00IIe00pa3oBaTEILHON yUEOHOM
JTUCUUTUINHBL « Brosiorusny, 15 peajin3aiuu OCHOBHOM NpodeccuoHaIbHOMI
oOpazoBarenbHoil mporpammbl  CIIO Ha 0a3e OCHOBHOro OOIIETO
o0pa3oBaHUs C MOJYYCHUEM CPETHEr0 O0IIEro 0Opa3oBaHMS.

1.2. lesu u 3axa4u y4eOHOW IMCHUTIIAHDI:

LUenb wu3yyeHus yyebHoro npeameta "Buonorms" Ha 6a30BOM YpoBHe - oOBJageHue
06yvaloLWMMUCS 3HAHUAMU O CTPYKTYPHO-QYHKLMOHANBHOM OpraHU3aLnmn XXUBbIX CUCTEM PasHOro
paHra 1 npuobpeTeHmne YyMeHMUN UCNONb30BaTh 3TU 3HAHMS /1S TPAaMOTHbIX JENACTBMIA B OTHOLLEHUU
06BEKTOB YKMBOW NPUPOAbI U PELLIEHUS Pa3AINYHbIX YXU3HEHHbIX NpobaeMm.

JocTuxeHune uenun nsyveHms y4ebHoro npeameta "buonornsa"” Ha 6a3oBoM ypoBHe obecnevymBaeTtcs
peLLEHNEM CeayoLINX 3aaY:

OCBOEHME 06YYaIOLLMMUCS CUCTEMbI 3HAHUM O BUONIOTMYECKUX TEOPUSIX, YYEHUSIX, 3aKOHaX,
3aKOHOMEPHOCTAX, TMNOoTEe3ax, NpaBuax, CAyXallMx OCHOBOM A5 GOpMUPOBaHNA NpeacTaBAeHUIA O
€CTeCTBEHHO-HaY4YHOM KapTUHE MUPA, O METOoAax HayYHOro NMo3HaHWUsl, CTPOEHMMU, MHOTO06Pa3UKn U
OCOBEHHOCTAX XKMBbIX CUCTEM pPasHOrO YPOBHS OpraHM3auMW, BbIAAIOWMXCA OTKPbITUAX WU
COBPEMEHHbIX UCC/IeA0BaHNAX B 61O0TNNK;

dopmupoBaHue Yy ob6yyalolWMXcs MO3HaBaTe/IbHbIX, WHTENNEKTYa/lbHbIX WM TBOPYECKMUX
CNocoBHOCTEN B NpoLecce aHaiM3a AaHHbIX O NYTAX Pa3BUTUA B BUOOTMI Hay4HbIX B3MIS40B, Maen
M NOAXO/I0B K U3YYEHUIO XKMBbIX CUCTEM Pa3HOTO YPOBHS OpraHu3aLmm;

CTaHOB/MIEHME Y OBYYaloLMXCs 0O6LLe KyAbTypbl, GYHKLMOHANBHON rPaMOTHOCTU, pa3BUTUE
YMEHUIN OBBACHATb U OLEHMBATh ABJIEHMS OKPYXKaoLLEro MuUpa »XMBOW NPUpodbl Ha OCHOBaHMU
3HaHWI M ONbITa, NOAYYEHHbBIX NMPU U3yYEeHUU BUONOTUNN;

dopMMpoOBaHME Y OOYHAIOLLIMXCA YMEHUI UNNOCTPUPOBATb 3HaYEHME BUONOTMYECKUX 3HAHUI
B MPaKTUYECKON AEeATENbHOCTU YeNoBeKa, PasBUTUM COBPEMEHHbIX MEAMLMHCKUX TEXHONOTUIA U
arpobMoTEXHOIOMUIA;

BOCNUTaHME Y6e)K,EI|eHHOCTVI B BO3MOXHOCTWU MO3HaHUS YE/IOBEKOM YKMBOM npupoasbl,
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HeobXoAMMOCTU BEpPEXHOro OTHOLLUEHMS K HEM, COBAOAEHUS 3TUYECKMX HOPM Mpu MpoBeaeHUU
OMONOrMYECKUX UCCNIe0BaHUN;

OCO3HaHWE LIEHHOCTM BGUONOTMYECKUX 3HAHUIA [1S MOBbILWEHUS YPOBHS 3KOJIOrMYECKOM
KYNbTYpbl, A1 GOPMUPOBAHUSA HAYYHOrO MUPOBO33PEHNS;

npUMeHeHNe MNPUOBPETEHHLIX 3HAHUMA UM YMEHMA B MOBCEAHEBHOWM XU3HM AN OLLEHKM
NnocneacTBUN CBOEN AeATE/IbHOCTU MO OTHOLLEHMIO K OKpY)KatoLel cpejie, COGCTBEHHOMY 340POBbIO,
0b60CcHOBaHKWeE N cobatoaeHne Mep NPoPpUNaKTUKN 3a60S1EBaHNIA.

B cucteme cpegHero obuiero obpasoBaHus "buonorns”, nsyyaemas Ha 6a30BOM YpPOBHe, ABASETCS
06s3aTe/IbHbIM Y4EOHbIM MPeAMETOM, BXOAALMM B COCTaB npegMeTHon obnactu "EcTecTBeHHO-
Hay4Hble npegMeTbl".

B nporpamme no 6uonormm (10 - 11 knaccbl, 6a30BbIi YPOBEHb) peasn30BaH MPUHLMN
NPEeeMCTBEHHOCTU B U3y4eHMM 6MOSI0rMn, braroaaps YeMy B HEM NPOCMATPUBAETCS HANPaBIEHHOCTb
Ha pa3BUTME 3HAHMMN, CBSA3aHHbIX C (GOPMUPOBAHMEM ECTECTBEHHO-HAYYHOrO MMPOBO33PEHUS,
LEHHOCTHbIX OPWUEHTALMIN JINYHOCTU, IKOJIOTMYECKOrO MbILIAEHUS, MPeACcTaBAeHUA O 3[0POBOM
o6pase XM3HU M BepeXXHbIM OTHOLLUEHMEM K OKpYXKalollen npupoaHon cpeae. MostoMy Hapsaay ¢
M3y4yeHUeM obLLLEONONOrMYECKUX TEOPUIN, A TAKXKE 3HAHWUI O CTPOEHUM KUBbIX CUCTEM PA3HOro paHra
M CYWHOCTU OCHOBHbIX MPOTEKAIOWMX B HUX MPOLIECCOB B MporpamMme no 6uosorMm yaeneHo
BHMMaHMWE UCMOJIb30BAHWUIO MOAYYEHHbIX 3HAHWUI B MOBCEAHEBHOM XKMU3HU A1 peLleHUs NPUKAaaHbIX
3agay4, B TOM u4ucne: npooduNakKTUKM HaAcneacTBEHHbIX 3ab60/eBaHUI  YesloBeKa, MeAMKo-
reHeTU4YeCKoro KOHCY/IbTUPOBaAHWUSl, 06GOCHOBAHMSA 3KOJOTMYECKM LLenecoobpasHoro noBeaeHus B
OKpY)KaloWen NpUpoaHON cpede, aHanu3a BAUSHUS XO3SMCTBEHHOM AeATENbHOCTU YesloBEKa Ha
COCTOSIHME TMPUPOAHbLIX W  MCKYCCTBEHHbIX 3KOCUCTEM. YCWUJIEHME BHUMAHUSA K NPUKIagHOM
HanpaB/IeHHOCTM y4ebHoro npeameta "buosiorns’ NpoanKToBaHO HEOBXOAMMOCTbIO obecneYvyeHus
YCNOBUIM AN pelleHnst OfHOM M3 aKTyaslbHbIX 33[ay LIKOJIbHOro 6Mo/IorMyeckoro obpasoBaHus,
KoTopas npegnosaraetr ¢GopMUpoBaHME Yy OOy4YarLWMXCA CNOCOBHOCTM afanTUpoBaThCs K
M3MEHEHMAM AMHAMMYHO pa3BMBaKOLLErNOCS COBPEMEHHOIO MMpa.

MporpaMma no 6MonornuK SBASIETCS OPUEHTUPOM A/l COCTaBJIEHUS Paboymx MPOrpaMM, aBTOPbI
KOTOPbIX MOryT NPe/IOKUTb CBOM BapWaHT NOC/AEeA0BaTE/IbHOCTU U3YYEHUS U CTPYKTYPbl y4EBHOIO
MaTepuana, cBoe BUAEHUE NyTen GpopMmpoBaHus y obydarowmxcs 10 - 11 KnaccoB npeaMeTHbIX
3HaHUMN, YMEHUN U CNOCObOOB y4ebHOM AeATEeNIbHOCTU, a TaKXKe METOAMYECKMX peLleHMn 3ajad
BOCMUTaHUS U Pa3BUTUSA cpeacTBamMm y4ebHoro npeameta "buonorms”.

Bronorus Ha ypoBHe cpeaHero obliero obpasoBaHus 3aHMMaET BaykHoe MecTo. OH obecneymnBaet
dopMupoBaHMe y obyyatowmxcs NpecTaBieHNn O HayYHOM KapTMHE MUpa, paclumnpsieT n obobLaert
3HaHMSA O XXMBOK NPUPOJE, €€ OT/IMUUTESBbHBIX MPU3HAKAX - YPOBHEBOW OpraHM3aumnn U 3BOJIHOLMUM,
CO34a€eT YC/IOBUS ANsA: MO3HAHUS 3aKOHOB XMBOWM Mpupopbl, popmMupoBaHus GYHKLMOHANBHOM
rPaMOTHOCTU, HaBbIKOB 340POBOro M 6e30MacHOro 06pasa »XM3HWU, IKONOFMYECKOTrO MbILLIEHUS,
LLeHHOCTHOIO OTHOLLEHUS K XXMBOW NMPUPOAE U YESIOBEKY.

Bosblloe 3HaYeHne 6MoNorMa UMEET TaKXKe ANs pelleHUss BOCNUTaTe IbHbIX U Pa3BMBalOLMX 3a4au
cpefHero obuiero o6pasoBaHus, coumanmsaummn obyyarwLmxcs. MsydeHme 6muonornumn obecrneymBaeT
ycioBusS AN GOPMUPOBAHUS  UHTENNEKTYaNbHbIX, KOMMYHUKALMOHHbIX M UHPOPMAaLMOHHbIX
HaBbIKOB, 3CTETUYECKOWM KY/bTYpbl, CMOCOGCTBYET WHTErpauum 6UMOJIOTMYECKMX 3HaHUIA C
npeacTaBAeHUAMU U3 JpPYrUX y4ebHbIX NMpeaMeToB, B YacTHOCTU, GU3SUKU, XUMUKU U reorpaduu.
HasBaHHbIe MOJIOXEHUS O NpeiHa3HaYeHUn yyebHoro npeameta "buonormus" coctaBuam ocHoBy Ansi
onpeneneHns noaxoAoB K oT6opy U CTPYKTYPUPOBAHUIO €ro coAepykaHus, NnpeacTaB/eHHOro B
nporpamMme no 61Monornu.

OT60p coaepkaHus yyebHoro npeameta "buonorns” Ha 6a30BOM YPOBHE OCYLLECTBJIEH C MNO3ULUIN
Ky/bTYpOCOO6pa3HOro noaxoaa, B COOTBETCTBUM C KOTOPbIM 0byyvatoLmecs f0MKHbI OCBOUTb 3HAHUS
W YMeHMS, 3HauMMble AN GopMUPOBaAHMUA OOLLEN KYAbTypbl, Onpeaensowme nopegeHne YenoBeka
B OKpy)Xatowen npupoaHoM cpeae, BOCTpeboBaHHbIE B MOBCEAHEBHOM XU3HM M MPaKTUHECKOWN



nesatenbHoctn. Ocoboe MecTo B 3TOM CUCTEME 3HAHMI 3aHMMAIOT 3/IEMEHTbI COAEPXKaHUS, KOTopble
CNy>aT OcHoBoM Ansi GOpMUPOBaHUSA MNpPeACcTaBAEHUA O COBPEMEHHON ecTeCcTBEHHO-Hay4YHOM
KapTMHE MMUpa U LEHHOCTHbIX OPUEHTALMSIX JIMYHOCTU, CMOCOBCTBYIOWMX TyYMaHU3aLUK
6unonornyeckoro obpasoBaHus.

CTpyKTypUpOBaHMe coaepKaHus yuebHoOro Matepmana B nporpaMmme no 6Moaormm ocyuLLecTBAEHO C
YYETOM MPUOPUTETHOIO 3HAYEHUSA 3HAHMIN 06 OTANYUTENIbHBIX OCOOEHHOCTAX }KUBOM NMPUPOAbI, O ee
YPOBHEBOW OpraHM3aLMM M 3BOOLMKU. B COOTBETCTBUM C 3TUM B CTPYKTYpe ydebHOro npeameta
"buonorma" BblaeneHbl cneaylolne coaeprkatenbHble AMHUK: "Brnonorna Kak Hayka. Metogpbl
Hay4yHoro nosHaHus", "KneTka Kak 6uosornyeckas cuctema', "OpraHusm Kak 6Guonormyeckas
cuctema", "Cuctema m MHoroobpasme opraHumyeckoro mupa", "IBosioUMS XKUBOM npupogbl”,
"2KOCMCTEMBI U MPUCYLLINE MM 3aKOHOMEPHOCTK".

2. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUIIIVHBI.

buonorust — cuctemMa Hayk, U3ydaromiasi BCE acIEKThl )KM3HHU, HA BCEX YPOBHSIX
OpraHu3aIiy )KUBOTO, HAYMHAS C MOJIEKYJSPHOTO U 3akaHuMBas O6uochepHbiM. OObeKTaMu
W3YYCHHS OMOJIOTHUU SIBIISTIOTCS KUBBIC OPTaHU3MBbI, UX CTPOCHHE W KH3HEACITCIHLHOCTh, UX
MHOT000pa3ue, MPOUCXOKICHHE, YIBOIIOLNS U pacTpeieNieHUE KUBBIX OPTaHU3MOB Ha 3emiie.
OOmast Owoyorhsi W3y4daeT 3aKOHbI HWCTOPHUYECKOTO W HHIWBHIYATLHOTO DPAa3BUTHS
OpraHU3MOB, 00IIUE 3aKOHBI )KM3HU U T€ OCOOEHHOCTH, KOTOPbIE XapaKTEPHBI JIsl BCEX BHIOB
YKUBBIX CYIIIECTB Ha IUIAHETE, a TAKKE UX B3aUMOJICHCTBUE C OKpYKarolen cpenoil. buonorus,
TakuM oO0pa3oM, SIBISETCS OJHONM M3 OCHOBOMOJATAIOIIUX HAayK O >KHU3HH, OBIIAJCHHE
OMOJIOTMYECKUMH 3HAHUSIMH — OJHHM W3 HEOOXOJHMMBIX YCJIIOBUH COXPAHCHHS YKU3HU Ha
rwianete. OCHOBY coJiep:KaHUsl YU4EOHON MUCIUIUIMHBI «BHOMOTHS» COCTABIAIOT CIEAYIOIINE
BEIyIUE UICH: OTIUYHUTEIbHBIC MPU3HAKH JKUBOW MPHUPOJBI, €€ YPOBHEBAs OpraHU3aIUs U
HBOJIIOLIMA. B COOTBETCTBUY C HUMU BBIACNIEHBI COJEPIKATENbHbIC TIMHUN: OUOJIOTHS KaK HayKa;
OuoJIOTHYECKHE 3aKOHOMEPHOCTH; METOIbl HAaydyHOTO TIO3HAHUS; KIETKAa OpPTraHU3M;
MOMYJISIIMS; BUJT; 9KOCUCTEMBI (B ToM uncie 6uocdepa).Conepxkanue yueOHON AUCIUITITUHBI
HAIPaBJICHO HA MOATOTOBKY OOYYAIOMIMXCS K PEHICHUIO BAKHEUIINX 3a/1a4, CTOSIINX Mepe
OMOJIOrMUECKO HAYKOM, — MO palliOHATbHOMY IPUPOIOTIOIB30BAHHUIO, OXPAHE OKPYIKAOIIEH
Cpebl U 30POBbS JHOJICH.

B mpodeccuonanbHbIX  00pa3oBaTENbHBIX  OPTaHU3ALMAX,  PEATH3YIOIIUX
00pa3oBaTeNbHYIO POrpaMMy cpeHero odmero oopasoBanus B mpenenax ocsoenus OITOIT
CIIO nHa 6a3e OCHOBHOTO 00111er0 00pa30BaHus, U3yueHNE yueOHO! NUCIUTUTMHBI « bruonorusy»
MMEET CBOU OCOOEHHOCTH B 3aBHCHUMOCTH OT Hpoduiisl MpodeccrnoHallbHOTO 00pa30BaHus,
0asupyeTcsi Ha 3HAHUSAX OOYYAIOUIUXCS, MOJYYCHHBIX MPU U3YYEHUU OUOJIOTHUH, XMMHH,
¢u3uku, reorpadui B OCHOBHOH IIIKOJIE.

ITpu ocBoennu npodeccuit CI1O u cnenmansHocTeit CITO TexHMUECKOro MpoguIst
npodeccHoHaAEHOTO 00pa3oBaHus Ouoorus n3ydaercs Ha 6azoBom ypoBae @I'OC cpennero
obmero oOpa3zoBanms, mpu ocBoeHuu npodeccuii CIIO wu crnenmansHocTert CIIO
€CTECTBEHHOHAYYHOTo Mpodmiis mpodhecCHOHATFHOTO 00pa30BaHUs OWOJOTHS HM3ydaeTcs
Oonee yriyOneHHO, Kak TpoduibHas y4yeOHas IUCHIMIUIMHA, YYWUTHIBAIOIIAS CICIHPUKY
OCBanBaeMBIX POQECcCuil WM CIIeNUATBHOCTEH. DTO BBIpaXKaeTcsl B COJACPKAHUU 00ydeHUs,
KOJIMYECTBE YacoB, BBIACISIEMbIX Ha H3YYEHHE OTHEIbHBIX TeM Yy4eOHOW IUCIMILTUHBL,
rIyOMHEe WX OCBOCHHS OOYyYaIONIUMHCS, O0BhEME W XapaKTepe NPAKTHUECKHUX 3aHITHIA,
JIEMOHCTpAIUi,

[Tpu ocBoenuu npodeccuii CIIO u cnennansaocteit CIIO TexHmueckoro mpodus
npodeccnoHanbHOro 00pazoBanus Ouonorus n3ydaercs Ha 6azoBom yposae @I'OC cpennero
obmiero oopaszoBanus, pu ocsoenuu npodeccuiit CI1O u cnermansuocteit CITO ecTecTBEHHO
Hay4HOro mpoduias MNpoPeCcCHOHAIBPHOTO 00pa3oBaHUs OWOJIOTHS H3y4aeTcs Ooiee
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yrayOJaeHHO, Kak TpoduibHAs y4deOHas JUCIUIUIMHA, YYUTHIBAIOIIAS —CIeNU(HUKY
OCBaMBaeMbIX Mpodeccuil uiu CcrenuanbHOCTE. DTO BhIpaKaeTcsl B COACPKAHUU O0yUEHUs,
KOJIMYECTBE YaCOB, BBIICISICMBIX HAa HW3YYCHHE OTICIBHBIX TEM YYeOHOW IUCIMILTAHBI,
ryOMHEe HMX OCBOCHHUSA OOYy4aloUMMHCS, O0beMe M XapakTepe MPaKTHUYECKUX 3aHSITHIA,
JIEMOHCTpAlMi, BUJIaX BHEAYJUTOPHOW CaMOCTOSATENbHOM pabOThl CTYJIEHTOB W T. m. Ilpu
ocBoennn cnenuanbHocTet  CIIO  rymanutapHoro mnpodwis npodecCHOHATBHOTO
oOpa3oBaHUs OWOJIOTHS HW3yYaeTcs B paMKax ydeOHOW AWCHMIUIMHBI «EcTecTBO3HAHHE)
oOs3atenvHOM mpeameTHol oOmactu «EctectBeHHblie Hayku» DI'OC cpeanero obiiero
o0pasoBaHuUsl.

[Ipu otbope coaepxaHus Yy4eOHON AUCUUIUIMHBI «bHONIOTUS» HCMIONB30BaAH
KyJIbTYPOCOOOPa3HBIN MOJXO0/, B COOTBETCTBHH C KOTOPHIM OOYYarOIIHUECs JOJKHBI YCBOUTH
3HaHUA M yMEHHs, HeoOXxoaumble isi (GopMupoBaHHs OOLIEH KyIbTYypbl, OMpeestomen
aJIeKBaTHOE TIOBEJICHUE YeNIOBEKa B OKpYXarollel cpene, BOCTpeOOBAaHHBIE B KH3HH U B
MPAKTUYECKON JESITeTbHOCTH.

Ocoboe BHUMaHHE YJEIIEHO OHKOJOTHYECKOMY OOpa30BaHUIO M BOCIHTAHUIO
oOydaromuxcsi, (HOpMHPOBAHHIO Yy HHUX 3HAHUH O COBPEMEHHOW eCTeCTBEHHO-HAyYHOU
KapTUHE MUpPA, I[IEHHOCTHBIX OPHUEHTANMN, 4YTO CBHUJACTEIBCTBYET O T'yYMaHU3AIHUU
Ouonoruueckoro o0Opa3zoBaHusl.

Conmepxanne y4eOHOW JHUCHUIUIMHBI TpexycMaTpuBaeT (OPMHUpPOBAHHE Y
oOydaromuxcsi oOLIeHayYHBIX 3HAHWW, YMEHHH M HaBBIKOB, YHHMBEPCAJIbHBIX CIOCOOOB
JIESITEIIBHOCTH M KITFOUCBBIX KOMIIETCHIIHIA, BKITFOUAIOIINX YMEHUE CPAaBHUBATH OMOJIOTUIECKIE
00BEKTHI, aHATU3UPOBATH,

OIICHUBATh W 0000IIaTh TOJYYCHHBIE CBEJCHUS, yMETh HAXOAWTh U HCIOJb30BaTh
nH(GOPMaIIMIO U3 PA3IUYHBIX UCTOUYHUKOB. B conepkaHuu yueOHOM TUCIUILTUHBI KyPCUBOM
BBIJICTICH MaTepUall, KOTOPBIA TP U3YUCHUH OMOJIOTUU KOHTPOIIIO HE TIOJIICIKHUT.

Nzyuenue o0rieoOpa3oBaTenbHON yueOHOM TUCIUILINHEI «bruonorusy 3aBepuiaeTcs
MOJIBEJICHUEM HUTOTOB B opMme nudepeHIupoBaHHOrO 3a4eTa B paMKax MPOMEKYTOUHOU
arrectanuu cryaeHToB B nipouecce ocBoenusi OITOIT CITO ¢ momydeHreM cpeaHero ooIero
oOpa3oBaHusl.

3. MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJIAHE
VYuebHast aucuuiuiiHa «buonorusy  SBISETCS yYEOHBIM IPEIMETOM U3
o0s13aTeIbHON mpeaMeTHON oOmactu «Ecmecmeosnanuey DPI'OC cpennero
o011ero oopa3oBaHusl.
VYueOnas nucuuruinHa «buonorus» uzydaercs B 001eo0pa3zoBaTeIbHOM UKIIE
yuebnoro minana OIIOII CIIO nHa 6a3e ocHOBHOro 0O0IIero oOpa3oBaHUS C
noyrydeHueM cpennero obmiero oopaszosanus (IITICC3)
B yuebnom mnane yuebnas nucuumunaa COO 01.07. «buonorus» oTHOCUTCS K
o0mieoOpa3oBaTebHBIM ~ y4EOHBIM  JUCHUIUIMHAM,  (DOPMUPYEMBIX U3
oOsi3aTenbHBIX mpeaMeTHbIx obnacteid @I'OC cpennero obuero obpazoBaHus
st cienuanbHocTu CIIO cooTBercTBytOmIero npoduis npodeccuoHalIbHOTO
obOpazoBaHusl.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIATLIMHBI

MnaHupyeMble pe3ynbTaTbl OCBOEHUSA NporpaMmsbl nNo 6uosiornm (6asosbiit YpoBEHb) Ha
YPOBHe cpeaHero obuero obpasoBaHus.

Cornacho ®I'OC COO ycraHaBiIuMBalOTCS TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00y4aromyMHUCs MPOrpaMM CpeAHEro o0IIero 00pa3oBaHus: IHYHOCTHBIM, METAIIPEIMETHBIM
H NIPCIMETHBIM.

B cTpykType JHUYHOCTHBIX pE3yJabTaTOB OCBOCHMS Tmpeamera "buosorus" BbIACICHBI
CIIEIYIOLINE COCTABJISIOIIME: OCO3HAHWE OOYYaIOUUMHCS POCCHMCKON T'paKAaHCKOM
UACHTUYHOCTU - TOTOBHOCTH K CaMOPA3BHUTHUIO, CAMOCTOSATEIHHOCTH M CaMOOTMPEIENICHUIO,
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HAJIMYMEe MOTHMBALMU K OOYyYEHUIO OHMOJIOTHH, IIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX
yOex1eHUH TMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U MCTOPUYECKUX TPAJULIUNA pa3BUTHUS
OMOJIOrMYECKOro 3HaHMsI, TOTOBHOCTh U CHOCOOHOCTH O0y4YarolIUXCsl PYKOBOACTBOBATHCS B
CBOCH JEATEIbHOCTH LIEHHOCTHOCMBICIOBBIMU ~ YCTAaHOBKaMHM, MPUCYIIUMH CHCTEME
Onosnorndyeckoro oOpa3oBaHMS, HAIUYME HKOJIOTMYECKOTO IPAaBOCO3HAHUS, CHOCOOHOCTU
CTaBUTb LIEJIU U CTPOUTD KU3HEHHBIE IUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS TpeiMeTa "bruosiorus" 1ocTuraioTcest B €JMHCTBE yUeOHO
U BOCHHUTATEIbHOM JESITEIbHOCTH B COOTBETCTBHUM C TPAJAULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMHU, HICTOPUUECKUMHU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU
B 00lIeCTBE NTPaBUJIaMH M HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT MPOLIEcCaM CaAMOIO3HAHUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHs, Pa3BUTHS BHYTPEHHEN MO3ULIMN JTUYHOCTH, MATPUOTU3MA,
YBa)KEHUS K 3aKOHY U MPaBONOPAIKY, YEJIOBEKY TPYy/Ja U CTaplieMy MOKOJCHHIO, B3AUMHOIO
YBa)KEHUsS, OEpEe)KHOT0 OTHOIIEHUS K  KYJIbTYpHOMY HAacleQUI0 U  TPAAULUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKpyKarollen cpee.

JInuyHOCTHBIE pe3ysbTaThl OCBOEHUs yuyeOHoro mpeamera "buonorus" HODKHBI OTpakaTh
TOTOBHOCTh U  CIIOCOOHOCTh  OOyYaromIMXCSi PYKOBOACTBOBAaThCA  C(HOpMHpOBAHHOU
BHYTPEHHEH MO3ULMUEN JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHEHTAlMi, ITO3UTHUBHBIX
BHYTPEHHUX YyOEXJACHUH, COOTBETCTBYIOIIUX TPAJULMOHHBIM ILIEHHOCTSIM POCCUHCKOIO
o011ecTBa, paclIipeHne )KU3HEHHOTO OMbITa M OMBITA ACATEIbHOCTH B MPOLIECCE pealn3aliuu
OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxk1aHCKOTO BOCTIUTAHHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH OOyYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOr0 00IIECTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB M O0OsA3aHHOCTEH, yBa)KEHHE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOpquKOﬁ ACATCIIbBHOCTH IIpU CO3JaHUU y‘le6HHX
MMPOCKTOB, PCHICHUHA y‘-Ie6HbIX 1 IO3HAaBaTCJIIbHBIX 3aJa4, BbIIIOJHCHUN OMOIOTUYCCKUX
OKCIICPUMCHTOB;,

CHOCOOHOCTh OMPEAEATh COOCTBEHHYIO MO3MILMIO IO OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE Yy4YUTBIBaTh B CBOUX JAEUCTBUSX HEOOXOJUMOCTb KOHCTPYKTUBHOIO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMH YOEXKIEHUSMH, KYJIbTYPHBIMA LEHHOCTSIMH H
COLIMAJIbHBIM II0JI0KEHUEM,;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOTHCHHUS YUCOHBIX,
MO3HABATENIbHBIX U HCCJEIOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOE OTHOLIEHHE K MHEHUIO
OTITOHEHTOB NP O0CYXJACHUH CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COICPIKAHMUS,

TOTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ JACATCIIBHOCTH,
2) MMaTPHUOTUYICCKOT'O BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH POCCUICKOM TPakIaHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTU Niepe; POIMHOM, TOPOCTH 3a CBOM Kpal, CBOIO
Ponuny, cBOMl S3bIK M KYJBTYpy, MPOILLIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoja
Poccuu;

LIECHHOCTHOE OTHOLICHUWE K MPHUPOJAHOMY HACICAUI0 U IaMATHUKAM [PUPOJBI,
JOCTH>KEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;
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CIOCOOHOCTD OLICHUBATh BKJIAJ pOCCI/IfICKI/IX YUCHBIX B CTAHOBJICHHC W Pa3BHUTHUC
OnoJoruu, TOHMMaHKUe 3HaYeHHsI OMOJIOTHH B TO3HAHUU 3aKOHOB MIPUPOJIBL, B JKM3HH YEIIOBEKa
Y COBPEMEHHOT0 00IIECTBa;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHuro OTeuecTBYy M €ro 3aIiuTe,
OTBETCTBEHHOCTb 32 €T0 CYAbOY;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOT0 HApOAa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSAChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUNBOIO OYyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJMTENSAM, CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAaHHOTI'O ITPUHATHUSA HCHHOCTCﬁ CEMENHOMU KU3HU B COOTBETCTBUH C TpaguusaMu HapOod0B
Poccuu;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

9CTECTUYCCKOC OTHOUICHUEC K MUPY, BKIIIOYAaA 3CTCTUKY 6BITa, HAay4YHOT'O U TECXHHUYCCKOI'O
TBOpYECTBA, CIIOpTa, Tpyaa, O6H.[CCTB€HHBIX 0THOI.H€HHI>1;

IIOHMMAaHHUEC SMOITMOHAJIbBHOT'O BOBI[GﬁCTBHH JKMBOI Ipupoabl U €€ ICHHOCTHU,

TOTOBHOCTb K CaMOBBIPAKCHHIO B PA3HBIX BHJAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
KadeCTBa TBOp‘IGCKOﬁ JIUYHOCTH,;

5) pu3HYECKOTro BOCIIUTAHUS:

TMOHUMaHHUE U pean3alus 310pOBOro U 6e30macHoro oopasa K1u3HH (310pOBOE TUTAHUE,
COO0JII0/IeHHE TUTMEHUYECKHX MPaBUII M HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHATHIA U OT/IbIXA,
peryisipHasi (u3ndecKkas aKTHBHOCTB), OEpeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOT'O
OTHONICHUS K COOCTBEHHOMY (PH3UYECKOMY M ICUXHUYECKOMY 37I0POBBIO;

IIOHUMAaHWEC LCEHHOCTHU IMpPaBUJI HHAWBUAYAJIBHOIO W KOJIJICKTHBHOTO 0e30macHoOro
MOBCACHUS B CUTYAlIUAX, YTPOKAKOIINX 310POBbI0 U JKU3HU J'II-OI[Cﬁ;

OCO3HAHME TOCIEACTBUI U HEMPUSATHE BPEAHBIX MPHUBBIYEK (YHOTPEOJICHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

6) TpyZ10BOTO BOCIIUTAHUS:
TOTOBHOCTB K TPY/y, OCO3HAaHHE IEHHOCTH MacTepPCTBa, TPYI0I00HE;

T'OTOBHOCTB K aKTHBHOM JACATCIIbHOCTH TEXHOJIOTHYECKON n COI_II/IaJ'IBHOI\/'I
HAIpaBJICHHOCTH, CIIOCOOHOCTH HHULIUMHUPOBATH, IIJIAHUPOBATH U CAMOCTOATCIIBHO BBINIOJIHATD
TaKyIO ACATCIBbHOCTD,

MHTEpPEC K pa3NuvHbIM cepam npodeccHoHaANbHON NesSTENbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOP Oymy1ier mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KIM3HEHHBIE TIIaHbI,

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO HA MPOTSIKEHUU BCEH
JKU3HU;



7) 5KOJIOTHYECKOTO BOCITUTAHNS

9KOJIOTHYCCKH HGJ’ICCOO6p33HOC OTHOIICHHUE K ITPUPOJC KaK UCTOYHUKY KU3HHU HaA 36MJ’I€,
OCHOBC €€ CYILICCTBOBAHUS,

MOBBILLIEHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpbl: MPUOOPETEHUE OMBITAa IIAHUPOBAHUSA
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCJICACTBUN ISl OKPYXKAIOLIEH CPEMBL;

OCO3HAHHE TII00AILHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PELICHHUS;

CIIOCOOHOCTH MCIIOIB30BATh IPHOOPETaEMbIC TPU N3YyYCHUH OHOJIOT U 3HAHUS 1 YMEHHS
IPU PEUICHUH TPOOJIEM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJIONIOIH30BAaHHEM (COOIIOICHHE
IpaBMJI MOBEJICHUS B IPUPO/IC, HATIPABICHHBIX Ha COXpAaHEHHE PAaBHOBECHS B 3KOCHUCTEMaX,
OXpaHy BHUJIOB, IKOCUCTEM, OHOChepsl);

AKTHBHOE HEINpUATHE ACUCTBUM, MPHUHOCAIIUX BPEJ OKPYXKAKOIIEH NPUPOAHOU cpene,
yMeHue IIPOTHO3UPOBATh HeOJIaronpusITHbIE JKOJIOTUYECKUE IIOCJIEICTBUS
IIPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

HaJIU4IUEC PA3BHUTOI'0 3KOJOIMYCCKOI'0 MBIIIJICHUA, 9KOJIOTHYECKOU KYJbTYpPbI, OIIbITA
JACATCIIbHOCTH 3KOJOTrHYeCKOM HaMpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATLCSA HMU B
HO3HaBaTCJ'ILHOI71, KOMMYHI/IKaTPIBHOI;'I n COHH&HLHOI;'I MMPAaKTUKEC, TOTOBHOCTU K Y4YaCTHUIO B
HpﬁKTH‘ICCKOfI JACATCIIBHOCTH JKOJIOTHYCCKOM HaIpaBJICHHOCTU;

8) IeHHOCTH HAYYHOTO TO3HAHMUSL:

C(i)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO
PasBUTHA HAYKHU U O6HICCTB€HHOI71 MMPAaKTUKH, OCHOBAHHOI'0O Ha JUaliore¢ KyJabTyp,
CHOCO6CTB}’IOH.ICFO OCO3HAHHUIO CBOCTO MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEpILICHCTBOBAHUE  SI3BIKOBOM M YUTATEIIbCKOM  KyJbTYpbl Kak  CpEACTBA
B3aUMOJICHCTBUS MEXKY JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMaHKe creuu(uku OMOJOTHMHM KaK HayKH, OCO3HAHUE €€ poiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3IaHUHM IEJIOCTHOTO TIPEJICTaBICHUS 00
OKpY’KalolIeM MHUpPE KaK O €IMHCTBE IPUPO/IbI, YEeJIOBEKa U 00IIECTBA, B TO3HAHUU NPUPOTHBIX
3aKOHOMEPHOCTEH ¥ PEeIICHUH POOIeM COXPaHEHHsI IPUPOTHOTO PABHOBECHS;

yOeXIeHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHOMN LIMBUIM3ALMN: OOeCTIeUeH s
HOBOTO YPOBHS pa3BUTHsI MEUIIMHBI, CO3/ITaHUS IEPCIEKTUBHBIX OMOTEXHOIOI M, CHOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS UEJI0OBEUYECTBA, TOMCKA My Tl BBIX0/a U3 ITI00aIbHBIX
HKOJIOTMYECKUX TpobseM U oOecriedeHHsl Tepexoja K yCTOWYMBOMY Pa3BUTHIO,
palMOHATILHOMY MCIIOJIb30BaHUIO PUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHUH B II€JISIX NOBBIILIEHHS 001IeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHONH T'PaMOTHOCTH KaK COCTaBHOM YacTW (YHKIHMOHAIHHOMH
IPaMOTHOCTH O00y4Jaronuxcsi, popMupyemMoii pu u3ydeHUr OMOJIOTHH;

NNOHUMAHUEC CYHIHOCTH MCTOHNOB IIO3HAHHA, UCIHOJIB3YECMbIX B C€CTCCTBCHHBIX HAYKaX,
CIIOCOOHOCTh HCIIOJIBE30BaTh IOoJIydacMbIC 3HAHHA [JId aHaJIM3a U OOBACHECHUS SIBJICHUU
OKPYKAUICro Mupa U MpoUuCXoAsAlux B HEM I/ISMeHeHI/Iﬁ, YMCHUC [CJIaThb 000CHOBaHHEIC
3aKJIIOYCHHA Ha OCHOBC HAYYHBIX (baKTOB U HUMCIOHNIMXCA OAaHHBIX C LEJIbIO ITOJIYYCHHUS
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO HMCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS AJid pCUHICHUA
HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYALUAX;



OCO3HAaHUC ICHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTL OCYIICCTBJIATH IPOCKTHYIO U
HCCICAO0BATCIIbCKYIO ACATCIIbHOCTD HHANBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
aKTMBHOMY IOJYYEHHUIO HOBBIX 3HAaHMM MO OMOJIOTUM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mpouecce pocTukeHHMs JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHSA OOyYarolIMMHUCA
nporpaMMbl 1O OMOJIOTMM Ha YPOBHE CpeaHero oOIero obpa3oBaHus y 0OydaroIIUXCs
COBEPILIECHCTBYETCS AMOLIMOHAJIbHBIN HHTEIIEKT, IPEAnoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIONIETO0 CHOCOOHOCTh IOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJETh HANpPAaBICHHUS PA3BUTHS COOCTBEHHOW SMOIMOHAIBHOU cdepbl, OBITH
YBEpEHHBIM B ce0e;

CaMOpCTyJIMpOBaHNA, BKJIIOYAarouicro CaMOKOHTPOJIb, YMCHUC NpUHHUMATh
OTBETCTBCHHOCTh 3a CBOC IIOBCIACHUC, CIIOCOOHOCTD AalTUPOBATECA K OSMOLMOHAJIBHBIM
HU3MCHCHUSAM U NPOABJIATH I‘I/I6KOCTI>, OBITE OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKJIIOYAKOUIEH CTPEMJICHHE K JOCTMIKEHUIO LIEJIM U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH, UCXO U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMUMATh 3MOIIMOHAILHOE COCTOSHUE IPYTHUX,
YUUTBIBaTh €ro IpH OCYIIECTBIEHUH KOMMYHHKALIMH, CIIOCOOHOCTh K COYYBCTBUIO U
COIEpEKUBAHMUIO;

COLMAJIbHBIX HABBIKOB, BKJIFOUAIOLINX CLIOCOOHOCTh BBICTPANBATh OTHOLLIEHUS C IPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHDIUKTHI.

MetanpeameTHble pe3ysibTaThl OCBOEHUS yueOHOro mpenMera "buosorusa" BKIIOYAIOT:
3HAYMMble 11 (OPMHMPOBAHUS MMPOBO33pEHMS OOYYAIOIIUXCS MEXKIUCIUIUITMHAPHbIE
(MexmpenMeTHbIe) OOIIeHayYHbIE MOHATHUS, OTPaKaOLIUE IEIOCTHOCTh HAYYHOM KapTHHBI
MHUpa U crielUu(pUKy METOI0B MMO3HAHUS, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO,
SHEprus, sIBJICHHE, TPOLIECC, CUCTEMA, HAyUHbIM (aKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIel0OBaHUe, HaONIOJeHUe, H3MEpEHHe, SKCIEPUMEHT U JApYTHX),
yYHUBEpCcaJbHble yueOHbIEe AeMCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHbIE),
oOecrnieunBatomiue  ¢GopmMupoBaHue (YHKIMOHAIBHOM TIPaMOTHOCTH M COLMAIBHOM
KOMIIETEHIIMH O0YyYaromuXCs, CIOCOOHOCTh OOYYaIOUIMXCSl HCIOIB30BaTh OCBOCHHEIC
MEXIUCIUIUTMHAPHBIE, MUPOBO33pEHUECKUE 3HAHUS M YHHUBEpCAJbHbIC yueOHbIe ICHCTBUS B
ITIO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOSHUS MPOrpaMMBbl CPEIHEro 00LIero oOpa3oBaHUs
JIOJKHBI OTPaXaTh:

OBaieHne YHUBEPCATBHBIMHU YICOHBIME ITO3HABATEIHHBIMU JICHCTBHSIMH:
1) 6Ga30BbIE JIOTUYECKUE ACHCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBATH MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIONIb30BaTh TPHU OCBOCHUU 3HAHWUW TMPUEMBbI JIOTUYECKOTO MBINUJICHHS (aHaIH3a,
CHHTE3a, CpaBHEHHUs, KiacCUUKAIMU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJIOTHYECKUX
MOHITHI (BBIACNATh MX XapaKTepHbIE TPU3HAKH, YCTAHABIMBATh CBS3H C APYTUMHU
MOHSTUSMHU);

OIpCACIIATL LCINU ACATCIbHOCTH, 3aJaBas IMapaMCTpbl U KPUTCPpHUHU HUX AJOCTUIKCHUA,
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COOTHOCHTD PE3YyJIbTAThI ACATCIIBHOCTU C IMOCTABJICHHBIMHU LCIISAMU;

UCIOJb30BATh OMOJOTMYECKHE MOHATHUA Ul OObACHEHHs (AKTOB M SABICHUH >KUBOU
IIPUPOLBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, AECTyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISATh 3aKOHOMEPHOCTH U ITPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYyIUpPOBATH
BBIBO/IbI U 3AKJIFOYEHUS;

IPUMEHSATh CXEMHO-MOJIETIbHBIE CPE/ICTBA JJIsl IPEACTABICHUS CYIIECTBEHHBIX CBS3EU U
OTHONICHHUI B M3y4YaeMbIX OMOJIOTUYCCKUX OOBEKTaX, a TAK)KE MPOTHBOPEUUN PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAaH pEIIEHUS MPOOJEeMBl C y4YeTOM aHaldM3a HUMEIOIIUXCS
MaTEpHAIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBBI B ACATCIBHOCTb, OICHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLCHUBATb PUCKU HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPAMHHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSX pPEaTbHOT0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOoOieM;
2) 6a30BBIC UCCIIEIOBATEILCKHUE JCHCTBUS:

BJIaACTHh HaBBIKaMU y‘-IG6HO-PICCJI€I[OB3,T€JIBCKOI71 u HpOGKTHOfI JACATCIIBHOCTH, HABBIKAMU
paspCICHus np06neM, O6J'IaI[aTL CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOATCIbHOMY ITOUCKY
MCTOAOB PCIICHUA MPAKTHUYCCKUX 3a1a4, IPUMCHCHUIO PAa3JIMYHBIX MCTOOOB ITO3HAHUAA,

HCIIOb30BAaTh Pa3iIUYHbIE BHUIBI NEATEIBHOCTU IO IIOJIYYEHUIO HOBOIO 3HAHUSA, €0
UHTEpIpeTalni, MPeoOpPa30BaHUIO0 U IPUMEHEHUIO B YUEOHBIX CUTYalUsAX, B TOM YUCIIE MPH
CO3/1aHUM Y4EOHBIX U COLIMAIbHBIX IIPOEKTOB;

¢opMHUpoBaTh HayuHBIH TUN MBIIUICHHUS, BIAJETh HAyYHOW TEPMUHOJOTHEH,
KIIFOYEBBIMU MTOHATUSAMHU U METO/IaMU;

CTaBUTh U (bOpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4u B O6p330B&T€J'II:HOﬁ ACATCIIBHOCTH U
JKU3HCHHBIX CUTYALlUAX,

BBISBJIATh TPUYMHHO-CIIEICTBEHHBIC CBSI3M M AKTYaJIM3UPOBATH 3a7ady, BBIIBUTATh
TUIIOTE3y €€ PEIICHMs, HaXOAUTb apryMEHTHI I JOKAa3aTelIbCTBAa CBOUX YTBEPKICHUU,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

AHAJIM3UPOBATH IIOJIYYCHHBIC B XOAC PCHICHUA 3adadu pe3yJibTaTbl, KPUTUYCCKU
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTHO3UPOBATL USMCHCHUC B HOBLIX YCIIOBUAX;

JaBaTh OUCHKY HOBBIM CUTYyallUsAM, OICHHUBAaTh HpHO6pCT€HHBIfI OIIBIT,

OCYIIECTBIISATH IIeTICHANPABICHHBINA MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB JCHCTBHS B
poQeCCHOHANIBHYIO CpPEy;

YMETb TNEPEHOCUTH 3HAHUA B  IIO3HABATCIBHYHO W MMPAKTUYCCKYIO obnactu
KHN3HCACATCIIbHOCTH,

yYMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeill;
BBIIBUTATh HOBBIE HJEH, TpeiaraTh OpPUTHHAIBHBIC MOIXOJbl M PEIICHHUs, CTaBUTh

1



POOJIEMBI H 3aJ1a4H, JOITYCKAIOIUE AIbTEPHATUBHEIC PEIICHHUS,
3) pabora ¢ uH(popmaruei:

OpPUEHTHPOBATHLCS B PA3IMUHBIX UCTOUYHUKAX MH(OpMamu (TeKcTe yueOHOro mocoous,
HAy4YHO-TIOMYJIIPHOM ~ JUTEpaType, OHOJIOTMYECKHUX  CIOBapsiX W CIPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATh MH()OPMAIMIO Pa3TUYHBIX
BUIOB U (GOpM TIPEACTABICHHUS, KPUTHYECKH OIICHMBaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYHUBOCTD;

(dbopMyIHpOBaTh 3aMpPOCHl W MPUMEHSITH PAa3IMYHBIC METOJBI MPH IMOHCKE W OTOOpe
Ounonornyeckor nHpopMalu, HeoOXOAMMOM IS BBITIOJHEHUS YYeOHBIX 3a/a4;

pUOOpeTaTh ONBIT UCIOIB30BAaHUA UHPOPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH,
COBEPILIECHCTBOBATh KyJIbTYPY AKTUBHOI'O UCIIOIb30BAHMS PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEICTaBICHUS OHOIOTUYECKOMH
uHpopManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHIIbI, PUCYHKH U JPYroe);

UCIIONb30BaTh HAYYHBIM SI3IK B KAaueCTBE CPENCTBA MpH paboTe ¢ OMOJOTHYECKOU
uHpOpMaLKe: TPUMEHITh XUMUYECKUE, (PU3NIECKHE U MAaTeMAaTHIECKUE 3HAKH M CHMBOJIBI,
dbopmyinbl, abOpeBHATypy, HOMEHKJIATYpY, HCIIOJIb30BaTh M MPEeoOpa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATISIIHOCTH;

BJIAJECTh HAaBbIKAMHM pPACIO3HABAHMSA M 3alUThl HH(OpMAIMK, HH()OPMAIHOHHON
0€30IaCHOCTH JIUYHOCTH.

OBaieHne YHUBEPCATBHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMU:
1) obmenue:

OCYILIECTBIISATh KOMMYHHUKAILIUHU BO BCeX cepax *KU3HHU, aKTUBHO Y4aCTBOBATh B TUAJIOTE
WM TUCKYCCHH MO CYIIECTBY 00CYy>KaaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh
CY/KIEHUSI OTHOCUTEJIBHO BBINOJIHEHMS NPEUIaraéMoW 3aJaud, Y4YUThIBaTb HMHTEPECHl U
COTJIaCOBAHHOCTb MO3ULUHN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

pacCiio3HaBaThb HeBCp6aJIBHLIe cpeacTBa O6IJ.I€HI/I$[, IIOHUMAaTh 3HAYCHHUC COLUAJIbHBIX
3HaKOB, ITPEAITIOCHIIOK BO3HUKHOBCHU A KOH(l)J'II/IKTHI)IX chyauHﬁ, YMETH CMATYATDh KOH(1)J'II/IKTI)I
H BECTU IIEPECTOBOPHI;

BIIQJICTh PA3IMYHBIMH CITIOCOOAMH OOINEHUS U B3aWMOJICUCTBUS, TOHUMATh HAMEPEHUS
JIPYTHX JIFOJIeH, IPOSBIIATH YBAKUTEIBHOE OTHOILIIEHHE K COOECEAHUKY U B KOPPEKTHOH popme
(bOopMyJIUPOBATH CBOU BO3PAKECHHUS;

pasBEpPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIIOJb30BAaHHEM S3BIKOBBIX
CpPE/CTB;

2) cOBMECTHas ACSITEIIbHOCTD:

TIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW Y MHMBHLyaJIbHON paObOTHI TIPU
pelieHnd  OWOJOTHYeCKOW TpOoOJieMbl, OOOCHOBBIBATH HEOOXOIUMOCTH MPUMECHCHHS
TPYNIOBBIX (HOPM B3aUMOJICHCTBUS TIPH PEIICHUHN YIeOHOH 3a/1a4H;

BBI6I/IpaTB TEMATUKy U MCTOAbl COBMCCTHBIX JIEeHUCTBHI C y4ueTOM O6IJ_II/IX HUHTCPCCOB U
BO3MOKHOCTEH KaXJ0T0 4JIC€HAa KOJJICKTUBA,

NPUHUMATh LEIM COBMECTHOM NEATEeIbHOCTH, OpPraHU30BBIBATH U KOOPAUHHUPOBATH
JICUCTBUA MO €€ JOCTHKEHHUIO: COCTABIIATH IUIAaH AEHCTBUHM, PacHpeiessaTh POJIM C YUYETOM
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MHEHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yJIbTaTbl COBMECTHOI pabOTHI;

OLICHUBATH KQUYECTBO CBOETO BKJIAJIA M KAXK/IOTO yYaCTHUKA KOMaH/IbI B OOLIHUI pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IMPOCKTHI, OUCHWBATh UACH C NMO3MIIUU HOBHU3HBI, OPUTHMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBJIATL ITO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUEC B Pa3JIMYHBIX CUTyalUsAX,
IMPOABJIATH TBOPUYCCTBO U Boo6pa>1<eHHe, OBITE HMHHUIIUATHBHBIM.

OBHaI[eHI/IC YHHUBCPCAJIbHBIMHU PETYJIATUBHBIMU I[GI>'ICTBI/I$IMHZ
1) camoopranu3anus:

HCIOJIB30BATh OMOJIOTHYECKHE 3HAHUS JJIsA BBIABJICHUA HpO6JICM H UX PCHICHHA B
JKHN3HCHHBIX U y‘-Ie6HI)IX CUTyaluiIX;

BBIOMpATH HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUSIX U MOCTYIKAaX MO OTHOUIEHUIO K JKUBOW MPUPOJIE, CBOEMY 30POBBIO U 310POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JESITEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OpMYyIHpPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BAaTEIbHOW NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTAaBJISITh IUIAH PEIICHHs] MPOOJIeMBbl C YYETOM HUMEIOIIIXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLMsIM;

pacmupsaTh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieN1aTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHPOBAHUIO W TIPOSIBIICHUIO INUPOKOW SPYAMIMH B Pa3HBIX
001acTAX 3HaHUI, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBLI B ACATCIbHOCTH, OUCHHUBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIaJIETh HaBbIKAMHM IO3HABATEJIbHON pEQUIEKCUM KaK OCO3HAaHHS COBEPIIAEMBIX
JeMCTBUIM U MBICTUTEIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIIOJIb30BaTh IPUEMBbI
pediiekcuu UTst OIICHKH CUTYAI|H, BBIOOpa BEPHOTO PEIICHUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHI)KEHUIO;
IIPUHUMATh MOTHMBBI U apTYMEHTHI IPYIHX IIPHU aHAIHU3€E PE3yIbTaTOB ACSITEIbHOCTH;
3) npuHATHA ce0sl U APYTUX

IPUHUMATB ce0sl, TOHMMasi CBOM HEIOCTATKU M JOCTOUHCTBA,

NPpUHHUMATh MOTHUBBI U ApTYMCHTBI APYTHUX P aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,



NPU3HABaTh CBOE MPABO U MPaABO APYTUX Ha OMIUOKY;
pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULUH JPYTOro YesoBeKa.

[IpenmeTtHbie pe3yabTaThl ocBoeHus npopammbl COO 1o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT cneruduueckue st yaeOHoro npeamera "buonorusa" HaydHble 3HaHUS, YMEHUS
U CIIOCOOBI JIEHCTBHH IO OCBOCHMIO, MHTEPIPETALUU M MpPeoOpa30oBaHUIO 3HAHWM, BHUJIBI
JESTEIbHOCTH 10 TIOJyYEHHUIO0 HOBOT'O 3HAHMSI U IPUMEHEHHIO 3HAaHUH B PA3JIMYHBIX YUEOHBIX
CUTyallMsX, a TaKXKe B pPEaJbHbIX J>KU3HEHHBIX CHUTYyallUsAX, CBS3aHHbIX ¢ Ouojoruei. B
porpaMMe npeaMeTHbIE Pe3yJIbTaThl IPEICTaBICHHBI 110 TOAaM 00yUYEeHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOCHMS yueOHOro mpeamera "buonorus" B 10 kiacce
JIOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJOIMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyUYHOW KapTHHBI MUpa
U Hay4yHOrO0 MHUPOBO33PEHUS, O BKJIAJE POCCUHMCKHUX U 3apyOexkHbIX YUYCHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrHH, (PYHKIMOHATIHHONH T'PAMOTHOCTH YEJIOBEKa JJIsl PEIICHUS >KU3HEHHBIX
3ajad4;

YMEHHE PaCKphIBaTh COIep KaHne OMOIIOTUYECKUX TEPMUHOB U TIOHATUH: )KU3Hb, KJIETKA,
opranus3M, Merabonn3mM (0OOMEH BEIIeCTB U MPEeBpallleHHUE OSHEPIrHH), TOMEeoCTa3
(camoperymnsusi), YpPOBHEBas OpraHU3alMs JKUBBIX CHCTEM, CaMOBOCIPOHU3BEICHUE
(penpoayKIus), HacJIeACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHUE Hu3jaraTb OMOJOIMUYECKHE Teopuu (KJIEeTOYHas, XpOMOCOMHAs, MyTallMOHHAs,
[IEHTpaJIbHas JI0TMa MOJIEKYJsipHOH Oumonorun), 3akoHbl (I. Mengens, T. Moprana, H.H.
BaBuioBa) u yueHus (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKIEHHS KYJIbTYPHBIX PacTEHUI
H.W. BaBunosa), onpeneisTh FpaHULIb UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUEC BJIaJ€Th MCTOAAMHU HAYUYHOI'O ITIO3HAHUA B OHOJIOTHH: Ha6J'IIO,Z[eHI/Ie " OIIKMCAaHUEC
JKHUBBIX CHUCTCM, IIPOLICCCOB U HBHCHHﬁ, opraHuzanuss W HNPOBCACHUC OHOJIOTHYCCKOTO
OKCIICPUMCHTA, BBIABHMIKCHUC T'UIIOTE3bI, BBIABJICHUC 3aBUCUMOCTH MEKAY HCCICAYCMBIMU
BCINYHNHAMU, 00BsICHEHHE MOJIYUYCHHBIX PC3YyJIbTATOB, UCIIOJIBb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ M 3aKOHOB, YMCHHC J€JIaTh BBIBOJIbI HA OCHOBAHWH ITOJIYUCHHBIX PE3YJIBTATOB,

YMEHHUE BBIACIATh CYIIECTBEHHBIC TIPU3HAKU BHUPYCOB, KIIETOK MPOKAPHOT U 3YKAPUOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB
Y IIPEBpaIlCHUS YHEPTUH B KJIETKE, POTOCHHTE3A, ITIACTUIECKOTO U SHEPTeTUIECKOro 0OMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIOI0TBOPEHUS, PA3MHOKCHHS, MHIUBH Ty JTbHOTO PAa3BUTHS
opranu3ma (OHTOTCHE3);

YMEHHUE TPUMEHSTH MOJyYCHHbIE 3HAHUS 11 OOBSICHEHUS! OMOJIOTUYECKUX MPOLIECCOB
W SBJICHWUM, IJI1 NPHUHATHUS MPAKTHYECKHX DELIEHUH B IMOBCEJHEBHOW XH3HU C LEJBIO
obecrieueHHst 6€30MaCHOCTH CBOETO 310POBBS U 37J0POBbSI OKPYKAIOIINX JIFOICH, COOIOICHHS
HOPM IPaMOTHOTO MIOBEJICHUS B OKPY>KaIoIEei MPUPOIHOM cpefie, HOHMMaHue He0OX0IMMOCTH
UCTIOJIb30BAaHUS IOCTHKEHUN COBPEMEHHON OMOJIOTUU M OMOTEXHOJIOTHA ISl PallMOHAIBHOTO
MIPUPOIONIOIB30BAHUS;

YMCHHUC DpPCIIATh JBJICMCHTAPHBIC TI'CHCTHYCCKUC 3aJa4d Ha MOHO- U I[I/IFI/I6pI/I,Z[HOe
CKpClIIMBaHUC, CHCIIVICHHOC HacCJI€JOBaHUC, COCTaBJIATH CXEMbI MOHOFI/I6pI/I)1HOF0
CKpCIIMBaHuA IUI NPCACKa3aHNA HACJICAOBAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOTHATH Ta0OPATOPHBIE W NMPAKTHYECKHUE padOThI, COOIIOAATh MPaBWIIa TIPU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh U WHTEPIPETUPOBATh MHPOPMAIIUIO OHMOJIOTHYECKOTO
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COJIEpKaHMs, BKJIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS U3 Pa3JIMUHBIX UCTOYHUKOB (CpeICTBa
MaccoBo  MHGpOpPMAIUM, HAYyYHO-TIONMYJSPHBIE  MaTepUaNbl), JTHYECKHUE  ACIEKThI
COBPEMEHHBIX UCCIICJIOBAHHI B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTh COOCTBEHHBIC IHMCHMEHHBIC W YCTHBIE COOOIIEeHHs, 00001Ias
GI/IOJIOFI/I‘-IGCKyIO I/IH(I)OpMaI_II/IIO U3 HCECKOJIbKHX HCTOYHUKOB, FpaMOTHO HCIIOJIBb30BAThH
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOeHMs yueOHoro mnpenmera "buonorusa" B 11 kiacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJOIMHM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyUYHOM KapTHHBI MHpa
U Hay4yHOTO0 MHPOBO33PEHUs, O BKJIAJ€ POCCUHCKUX U 3apyOekHbIX YUYEHbIX - OMOJIOTOB B
pa3BuTHE OMOJNOrHH, (PYHKIMOHAIHHONH TPAMOTHOCTH YEJIOBEKa JJIsl PEHICHUS >KU3HEHHBIX
3az1ad4;

YMCHHUC pacCKpbIBaTb COACPKAHUC 6I/IOHOFI/I‘ICCKI/IX TCPMUHOB U HOHATHH: BH/I,
MOMyJIAMsI, TEHO(OHI,  HBONIONMUSA,  JBIKYIIME  CUJIbl  ((PakToOphl)  ABOJIIOLHUU,
PUCIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHKE, SKOJIOTHYECKHE (PAKTOPHI, SKOCHCTEMA,
NPOAYICHTBI, KOHCYMEHTBI, DEIYLEHTHI, I T[UTaHHUs, OSKOJOTUYECKas IMHpaMH/a,
OuoreoneHo3, 6nocdepa;

yMEeHHE Wu3jarath Ouojornyeckue Teopuu (3BostouroHHass Teopuss Y. Jlapsuna,
CHUHTETHYECKasi TEOpHs IBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOBIIIEBOTO CXOJCTBA
K.M. bapa, yepeoBanus riaBHbIX HarpaBieHui 1 mytei spomtonuu A.H. CeBepiioBa, yueHus
o Ouochepe B.M. BepHaackoro), ompenensTe IpaHUIBl UX NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM;

YMCHHC BJIaJICTh MCTOAAMH HAYYHOTI'O ITO3HAHUA B OHOJIOTHH: Ha6J'IIO,Z[CHI/Ie K1 OITMCAaHHC
JKHUBBIX CHCTCM, IIPOLICCCOB U ﬂBHCHI/Iﬁ, opranuzanvss W HIPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHIKCHUC THUIIOTE3bI, BBIABJICHHUC 3aBUCHUMOCTU MCKIY HCCICAYCMbIMH
BCJIIMYHNHAMU, 00BsICHEHHE MOJIYUYCHHBIX PC3YyJIbTATOB, UCIIOJIBb30BAHHBIX HAYYHBIX HOH5ITI/II71,
TGOprI M 3aKOHOB, YMCHHE J€J1aTh BBIBOJIbl HA OCHOBAHWH ITOJIYUCHHEBIX PE3YJIBTATOB,

YMEHHUE BBIJICNIATh CYIICCTBEHHBIC TPU3HAKA CTPOCHUS OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, TIOMYJIALUN, MPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€0L€HO30B U IKOCUCTEM,
0COOCHHOCTH  TPOIIECCOB: HACJIEACTBEHHOW W3MEHYHMBOCTH, E€CTECTBEHHOTO OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBHS SKOJOTHUECKUX (PaKTOPOB Ha
OpPraHu3Mbl, IEPEHOCAa BEIIECTB W IOTOKAa JHEPTUU B OJKOCHUCTEMaX, aHTPOMOTCHHBIX
M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOpPOTa BEILECTB U OMOT€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMCHHUEC NPUMCHATH IMOJYUCHHBIC 3HAHUA IJIA 00BsICHEHNS OMOJIOTHMYECKHUX mponeccoB
U SBJICHUH, ISl TPUHATUS MPAKTUYECKUX PEIICHWH B TOBCEIHEBHOW J>KU3HU C LENIBIO
oOecrnedeHust 0€30MaCHOCTH CBOETO 3710POBbsSI U 37J0POBbs OKPYIKAIOLIUX JIFOAEH, COOII0IEHUS
HOPM I'PaMOTHOTO ITOBEJICHHS B OKPY>KaIOILEH PUPOIHOM cpe/ie, MOHMMaHue He00X0AMMOCTH
HCIIOJIb30BaHUA IIOCTI/I)K@HI/H\/JI COBpeMCHHOI;'I OuoJioruu JIIL palroHaJIbHOI'O
IPUPOJIOTIONIL30BAHYS;

YMCHHUC pCUIaTh 3JICMCHTAPHBLIC 6I/IOJ'IOI‘I/I‘ICCKI/IG 3aaa4u, COCTAaBJIATH CXEMbI ICPCHOCA
BEIIIECTB U SHEPTHH B DKOCUCTEMaX (IIeTIH MUTAHHUS ),

YMEHHUE BBINOJIHATh JIAOOPATOPHBIEC U MPAKTUUYECKUE paboThl, COOMI0IATh MIPaBUiIa MPU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAaHHUEM;



YMEHHE KPUTHUYECKH OIIEHWBATh U WHTEPIPETHUPOBATh MH(POPMAIIUIO OHMOJIOTHYECKOTO
COJIepKaHHMsI, BKITIOYAOIIYIO TICEBOHAYYHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHHUKOB (CpEeICTBA
MaccoBol WH(MOPMANUK, HAYYHO-IIOMYJISIPHBIE MaTepUaibl), pacCMaTPUBATh TIIOOATLHBIC
9KOJIOTUYECKHE TMPOOJIEMbI COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHHIO K HHM
COOCTBEHHYIO MTO3HIIHIO;

yMEHHE Cco37aBaTh COOCTBEHHBIC IMCHMEHHBICE W YCTHBIE COOOIIEeHHs, 00001Ias
GI/IOJIOFI/I‘-IGCKyIO I/IH(I)OpMaI_II/IIO U3 HCECKOJIbKHX HCTOYHUKOB, FpaMOTHO HCIIOJIB30BAThH
MOHSATUHHBIN anmapat OHOJIOTHH.

denepajgbHass padoyass mnporpamMmma mno y4deOHomy mnpeamery ''buosorus"
(Yyriy0JieHHbII YPOBEHb).

®enepanbHasg paboyast mporpaMma 1o yuyeonomy npenmery "buonorus" (yriryoneHHbIN
ypoBeHb) (1peameTHas oonacth "EcTecTBeHHO-HayuHbIe IpeaAMETHI") (J1anee COOTBETCTBEHHO
- Iporpamma o OHOJOruM, OMOJOTHs) BKJIIOYAET MOSCHUTENbHYIO 3aIUCKYy, COJEp)KaHUE
00yueHHUsl, IUIAHUPYEMbIE PE3yJIbTaThl OCBOSHUS IPOrPaMMBbl IO OUOJIOTHH.

[TosicHuTenpHast 3ampcka OTpaxkaeT oOIIMe Lenu W 3aJadyd W3yYeHHUs OWOoIJIoThH,
XapaKTEPUCTUKY MCHUXOJIOIMYECKHX MPEANOChUIOK K €€ U3YyUeHHI0 00yJarolUMHUCs, MECTO B
CTPYKType y4ueOHOro IIaHa, a TaKXkKe IOAXOAbI K OTOOpYy COIEp)KaHMs, K ONpPEIesICHUIO
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMATUUECKOTO MJIAHUPOBAHUS.

Conep:xanne 00yueHHUs] PaCKPHIBAET COJIepPIKaTEIbHbIC TUHUH, KOTOPHIE MPearaloTcs
TSl 00513aTEIHPHOTO M3YUCHHSI B KaXKJIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHMUs.

[Inanupyemble pe3yibTaTbl OCBOCHHSI MPOTPAMMBI MO OHMOJOTHHM  BKJIIOYAIOT
JTUYHOCTHBIE, METAIPEJIMETHBIC PE3yJIbTAThI 32 BECh MEPHO] OOYUCHHSI Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMsl, a TaKXKe MPEIMETHbIE JOCTHXKEHUS O00yYaroIerocs 3a KaXKIbli roj
00yueHwusI.

Conep:xanue o0yuyenus B 10 knacce.
Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKamu, (Guiocodueid, STUKOU, ICTETUKOW U mpaBoM. Poibs Omosornm B
(GbopMHUPOBaHUN COBPEMEHHOW Hay4YHOH KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK.

Metonpl TO3HaHHWA JKUBOH TPHPOIBI (HAOIIOJEHHWE, OSKCIIEPHUMEHT, OIHCAHHE,
U3MepeHue, Kiaccuukanus, MoAeIMPOBAaHUE, CTaTUCTHYECKass 00pabOTKa JaHHBIX).

JemoHcTpanmu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H.K. Kosbuos, /[x. Yorcon u ®@. Kpuk.
TaOmuib! 1 cxembl: "MeTo bl TO3HAHUS KUBOK IPUPOIBI".

JIabopaTopHbIe U MTPAKTUIECKHIE PAOOTHI:

[Ipaktuueckass pabora N 1. "Hcnonp30BaHuE pazIUYHBIX METOJOB MPH H3YYEHHUU
OMOJIOTHYECKUX 0OBEKTOB".

Tema 2. ’KuBble cucTeMbl U X OPraHU3aIUs.

JKuBbie cucteMbl (OMOCHUCTEMBI) KaK MpEeAMeT M3ydeHus Ouosoruu. OTIUYHE >KUBBIX
CHUCTEM OT HEOPTaHUIECKOU MPUPOIBI.



CpoiicTBa OWOCHCTeM W WX pa3HooOpa3ue. YPOBHH OpraHH3aluid OHOCHCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIH, TKaHEBbI, OPraHU3MEHHbIH, MOMYJSILIHOHHO-BUIOBOI,
HKOCHUCTEMHBIH (OMOTe0eHOTHIECKHH ), OMOCHEPHBIN.

JeMoHcTpanmu:

Tabmuupl n cxembl: "OCHOBHbIE NPHU3HAKU KU3HU", "YPOBHU OpraHU3alMM KHUBOMH
pupobI".

Ob6opynoBanue: moaens Moiekyis JJHK.
Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XUMHUYECKHUE JIEMEHTEL: MAaKpODSJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMKM BOJBI U MHHEPAIBHBIX BEIIECTB B KieTke. llogaepkaHre OCMOTHYECKOTO
OastaHca.

Bbenku. CocraB u cTpoeHne 0eIKOB. AMHHOKHUCIIOTHI - MOHOMEpHI OenkoB. Hezamennmebie
U 3aMEHUMBIC aMHUHOKHCIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEITKOBOM
MOJIEKYJIbl (TIEpBUYHAs, BTOPUYHAsA, TPETUYHAs M YETBEPTHUHAS CTPYKTypa). XUMHUECKUE
cBoMicTBa 0enKkoB. buonornyeckue GpyHKIMU OEIKOB.

®depMeHThI - Ouosoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneunpuyHoct. Kodepmentsl. Buramunbpl. Otauuus QepMeHTOB OT
HEOpPraHUYECKUX KaTaJIn3aTOpPOB.

VrneBoxsl: MOHOcaxapuzabel (IJIIOKO3a, pubo3a M Je30Kcupub03a), Aucaxapuibl
(caxaposa, JlaKTO3a) M TOJHCaxapuabl (Kpaxmal, TJIHMKOTeH, Ieutono3a). buomormyeckne
(GYHKINU YTIIEBOJIOB.

Jlunuaer: Tpurnmnepunbl, docdonunuabl, crepouasl. ['mapodunsHO-TUIPOPOOHBIE
cBoiicTBa. buonornueckue Qpynkuuu aunuaoB. CpaBHEHHE YTIIEBOIOB, OSIKOB U JIMIHIOB KaK
HNCTOYHHUKOB OHCPTIHH.

Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotu bl - MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynkimu JJHK. Ctpoenne n ¢pynkumn PHK. Buner PHK. AT®: ctpoenue u

GbyHKIIH.

[Muronorus - Hayka o kierke. Knetounas teopus - npumep B3aUMOACUCTBUS UIECH U
(akTOB B HAYYHOM [1O3HAHUU. METO/Ibl U3yUEHUsI KIETKH.

Knerka kak nienoctHast xkuBas cucrema. OO1iye npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpaHa, mosekynbl JIHK kak renerudeckuii anmapar, cuctemMa cUHTe3a Oelka.

Tunsl KIeTOK: BSyKapuoTHdeckas M mpokapuoTuueckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuueckon kieTku. Kierounass crenka Oaktepuil. CTpoeHHE 3YKapUOTHYECKON
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOI KIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJICTOYHASI CTCHKA, TTTUKOKAIMKC, UX (YHKITHH.
[Tnasmarnueckass memOpaHa, ee cBoiicTBa W (yHkiuu. llurommazmMa m ee OpraHOWBI.
OpnomemOpanubie  opranownabl  kietku: OIIC, ammapat [onbmku,  JIH30COMBL
[TonyaBTOHOMHBIE OpraHOMIBl KIETKH: MUTOXOHApHM, Iuactuiel. [Ipoucxoxnaenue
MUTOXOHJIpUH ¥ macTua. Bunel mnactua. HemeMOpaHHBIE OpraHOUIBI KIETKH: pUOOCOMBI,
KJIETOYHBIA LEHTP, LEHTPHUOIH, PECHUYKH, KIyTHUKH. @DYHKIUU OpPraHOUAOB KIETKHU.
Bxirouenus.



SAnpo - perynsTopHsblii HeHTp KieTku. CTpoeHue siapa: aaepHas 000J0uKa, KapuoIuiasma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHopT BEUIECTB B KIIETKE.
JeMoHcTpanmu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllnelinen, P. Bupxos, [{x. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K.M. bap.

Huarpammbl: "PacnpeneneHne XMMUYECKMX SJEMEHTOB B HEXHBOW mpupoze"”,
"Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KUBOU mpupoje".

Tabmuupl u cxemsl: "[lepuognmdeckas tabnuia XuMHUYECKUX 3yeMeHToB", "CTpoeHue
MoJieKyJibl Boasl", "buocunres Oenka", "CtpoeHue Monekyiisl 6enka', "Ctpoenue ¢pepmenra",
"Hyxneunossle kucnotsl. JJHK", "Ctpoenue monexynst ATO", "CrpoeHue 3ykapuoTuyecKoit
knetkn", "Crpoenue xuBoTHoW kieTku", "CrpoeHue pactutenbHO kietku', "CrpoeHue
npokapuoruyeckoit kierku", "Crpoenue sapa kiuetku", "Yraesonpl", "Jlunuasr".

O6opynoBaHue: CBETOBOW MHKPOCKOIM, 000pyZOBaHUE NJIsl MPOBENEHUS HAOIIOACHUH,
M3MEpEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl pACTUTEIbHBIX, )KUBOTHBIX U OaKTEpUAJIbHBIX
KJIETOK.

JIaGopaTopHbI€ U MPAKTUYECKUE PaOOTHI:

JlabopaTtopnas pabora N 1. "M3yueHue KaTalIUTHYECKOW aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHIIasbl WK KaTanassl)'.

JlaboparopHast pabora N 2. "M3ydyeHue CTpOCHHUs KIIETOK PACTCHUM, KUBOTHBIX H
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MHKpOITpEnaparax u ux omnucanue".

Tema 4. ’KuzHeneaTeJLHOCTh KJIECTKH.

O6men BemiecTB, WIM MeTa0oau3M. AccUMWIALUS (TUlacTUYecKuil OOMeH) u
JUCCUMMIIALIUS (PHEPreTUUecKuil 0OMeH) - JIBeé CTOPOHBI €IMHOro mpolecca MeTadoau3Ma.
Posb 3aK0OHOB COXpaHEeHHUs BEIIECTB ¥ YHEPTHU B IOHUMAaHUU META00IH3MA.

Tunbel oOMeHa BenecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Pois dhepmeHTOB B 0OMEHE
BEIIECTB W MPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunre3. CBeroBass u TemHOBass (a3el ¢otocuHTe3a. Peaknmm ¢oTocuHTE3A.
D¢ dextuBHOCTh (hoTOCHHTE3a. 3HaueHHWe (HOTOCHHTE3a Ui KU3HU Ha 3emie. BrusHue
YCIIOBHIA cpeJibl Ha (DOTOCHHTE3 U CITOCOOBI MOBBIIICHHS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HAUCHUE XEeMOCHUHTE3a IS KU3HHU Ha
3emuie.

DHepreTudyeckuii 0oOMEH B KJETKe. PacmierniieHue BemIeCTB, BBIICICHHE U
aKKyMYJIMPOBaHHUE YHEPTUU B KJIETKE. DTarbl SHepreTuieckoro oomena. ['mukonus. bpoxenne
U €ro BHJBI. KI/ICJIOpOI[HOG OKHUCJICHHUC, HIIM KICTOYHOC JbIXaHUC. OKHUCIUTEIBHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETUIECKOTO OOMEHA.

Peakuun matpuuHoro cunte3a. ['eHermueckas unpopmanus u JHK. Peanuzanums
reHeTnyeckoi nHdopmanuu B kietke. ['eHeTnyeckuil Ko U ero cBoiicrBa. TpaHckpunus -
matpuunblii cuate3 PHK. Tpancnsus - 6uocunres 6emka. Jtansl Tpancnsaunu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oernka.



Heknerounsle ¢opmbl ku3HM - Bupycbl. Hceropus otkpbiTus Bupycos (/.M.
HBanoBckuii). OcoOEHHOCTH CTPOCHUS U )KMU3HEHHBIN IUKI BUpYycoB. baktepuodaru. bonesnu
pacTeHMil, >KMBOTHBIX M 4YeJIOBEKa, BBI3bIBa€Mble BHpycaMu. Bupyc ummyHozeduuunTa
yenoBeka (BHY) - Bo3Oyaurens CIIM/{a. OOpaTtHas TpaHCKpUIIIUS, peBEpTa3a U UHTErpasa.
[TpodunakTrka pacmpocTpaHeHUS BUPYCHBIX 3a00ICBaHUIA.

JeMoHcTpanmu:
[Toprpetsr: H.K. Konbuos, /[.1. Banosckuii, K.A. Tumupsises.

Tabmuet u cxembl: "Tunmelt  mutanus”, "Mertabomm3m", "MwuTtoxoHmpus',
"Suepreruyeckuii ooMen", "Xmopomiact”, "®ortocuntes", "Ctpoenne JJHK", "Ctpoenue u
¢ynkunonupoBanue rena", "Cunrte3 Oenka", '"I'emermueckumit kox', "Bupycsr",
"bakrepuodaru", "Crtpoenune wu ku3HeHHBIM Ik Bupyca CIIM]Jla, Oakrtepuodara”,
"Permukarusa JJHK".

O6opynoBanue: moaenu-anmukanuy "Y asoenue JJHK u tpanckpunius”, "buocunres
6enka", "Crpoenue kineTku'", moaens cTpykrypsl JTHK.

Tema 5. PazMHoO:KeHHE U HHIAUBUAYAJIbHOEC PA3BUTHEC OPraHU3MOB.

Kierounsnii ki1, WiaW >KU3HEHHBINM LUK KiaeTku. MHTepdaza m murtos. Ilpomeccsr,
npoTekaromue B uHTepdasze. Permmkanus - peakuus matpuanoro cunresa JJHK. Crpoenue
XpoMOCcOM. XpOMOCOMHBIM HAOOp - KapuOTHIL. J[UTIJIOMIHBIA W TalIOUIHBI XpPOMOCOMHBIC
HaOOpBL. XpoMatusl. L{uTomornyeckrne OCHOBBI Pa3MHOKEHUS ¥ MHIUBHUIYTEHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnerku - muro3. Cragum murosa. llponeccsl, nmpoucxonasiue Ha pasHbIX
cTagusaX MUTO3a. brosorndyeckuii CMEBICI MUTO3A.

IIporpammupyemas rubesb KJIETKH - alloITO3.

@opmBl pPa3MHOXEHHUS OpraHU3MOB: Oecrmosioe M mojoBoe. Bumel Gecronoro
Pa3sMHOXKEHUS: JIelIeHUue Ha/ABOE, IOYKOBAHNE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOKeHUE. MIcKycCTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €r0 3HaUEHUe AJIs
CEJIEKLIUH.

ITonoBoe Pa3MHOKCHHE, CTO OTIINYUA OT 0ecIooro.

Metios. Cranuu meio3a. [Iporecchl, mpoucxoasmye Ha cTaausx menosa. [loBegenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuit cMbIC U 3HaU€HUE MEHO03a.

I'amerorenes - nponecc 00pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [10J10BbIE Kene3bl:
CEMEHHUKHU U AnyHUKU. OOpa3oBaHKUe U pa3BUTHE MOJOBBIX KIETOK - raMeT (CIepMaTo30M,
AWIEKIEeTKAa) - crepMaToreHe3 W ooreHe3. OCOOGHHOCTH CTPOSHHS SHULEKICTOK |
cnepmaro3zonioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTE€HE3). DOMOpHUOHAIBHOE pa3BHTHE (IMOPHOTEHE3).
Oransl IMOPHOHATFHOTO PA3BUTHS y MO3BOHOYHBIX KHBOTHBIX: IPOOJICHHE, TacCTpPyJISIHS,
opranorene3. IloctamOpuoHanbHOe pa3BuTHe. THIBI TOCTIMOPUOHATIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPHI,
CrocOOHBIE BBI3BIBATh BPOKIACHHBIE YPOJCTBA.

Poctu Pa3sBUTHC paCTeHI/H\/JI. OnrorecHes LIBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHH, CTaANN
Pa3BUTHA.

JlemoHCcTpanuu:



Tabmurer U cxemsbl: "@OpMBI pa3MHOXKEHUST OpraHn3MoB", "J[BOWHOE OIUIOOTBOPECHUE
y LBETKOBBIX pacteHuil", "BereratuBHoe pa3mHOxeHHe pacteHui", "Jlenenue kieTku
Oaxtepuit", "Ctpoenue mnosioBeix kietok", "Crpoenue xpomocomsbl", "Kierounsiii muki",
"Pemukanus JIHK", "Muro3", "Meiio3", "[Ipsamoe u Henpsimoe pazButue', "['amerorenes y
MIICKOIMTAONIUX U desioBeka'", "OCHOBHEIC CTaAuX OHTOreHe3a'.

O6opynoBaHue: MUKPOCKOI, MUKpompenapaTsl "CrepMaTo30u/Ibl MICKOIMTAIOMIETO",
"Sitnexnerka mekonurtatouiero”, "KapuokumHe3 B KJIeTKax Kopemika Jyka', MarHUTHas
Moaenb-amnkanus " Jlenenue knetku", monens JIHK, Mmoaens MmetadazHoit XpoOMOCOMBL.

JlaGopaTopHbIe U MpaKTUYECKUE PaOOTHI:

JlaboparopHuas pabora N 3. "HaGmroieHrne MUTO3a B KJIETKAaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpoOIpenaparax".

JlaboparopHass pabotra N 4. "U3ydeHue CTpOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHKponpenaparax'.

Tema 6. HacnencTBeHHOCTh M U3MEHUYUBOCTD OpTraHHu3MOB.

IIpenmer m 3agaum reHeTwku. Mcropus pa3BuTus reHeTuku. Posib muTosormu
SMOPHOJIOTUH B CTAHOBJIEHMM TE€HETHKH. BKiax poccHiiCKMX M 3apyOeXHbBIX YYEHBIX B
pa3BUTHE TEHETUKA. MeToabl TeHeTHKH (THOPHUIOJIOTHYECKUH, NHUTOTeHETUYECKUH,
MOJIEKYJIIpHO-TeHeTH4ecKuil). OCHOBHBIE T€HETUYECKHE TOHATH. [ 'eHeTHuyeckast CHMBOJIHKA,
UCIIOJIb3yEeMasl B CXEMax CKpEIIMBaHUN.

3aKOHOMEpPHOCTH  HacjleJOBaHUsS MPHU3HAKOB, yCTaHOBJIEeHHbIe [. MeHaeneM.
MoHorubpuaHoe CKpelyBaHue. 3aKOH eIUHO0Opa3us TMOpPUAOB MEPBOTO IOKOJIEHUS.
[IpaBuio HOMHHUPOBaHHUS. 3aKOH pACLICIUICHHMS MPU3HAKOB. [ 'MMOTE3a YHUCTOTHI TaMET.
ITosiHOE M HENOJIHOE TOMUHUPOBAHHUE.

JurubpugHoe CckpeluBaHue. 3aKOH HE3aBUCUMOTO HAcJEOBAHHUS IMPU3HAKOB.
[{uToreHeTHUeCKue OCHOBBI AMTHOPHUIHOTO CKpEIMBaHUs. AHAIM3UPYIOLIEe CKPELUIMBAHUE.
Hcnonb30BaHue aHAIU3UPYIOLIETO CKPEIUBAHUS IS ONIPEIEICHUS TEHOTUIIA OCOOH.

CHeHHeHHOG HACJICAOBAHUC IIPHU3HAKOB. PaGora T. MopraHa 10 CHCINNICHHOMY
HaCJICJOBaHHUIO I'CHOB. HapymeHHe CIHCIINICHUS IT'CHOB B PC3YJIbTATC KPOCCUHI'OBEPA.

XpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.

I'eneTuka momna. XpOMOCOMHOG OIIPCACIICHUC 110JIA. AYTOCOMBI H ITOJIOBBIC XpPOMOCOMBIL.
I'omorameTHbIC U reTeporaMCeTHbIC OPraHUu3MBbI. HaCJ'ICI[OBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C
IIOJIOM.

N3menunBocTh. Buabsl M3MEHUMBOCTH: HEHACJIEACTBEHHAss W HacieAcTBeHHas. Poib
cpelbl B HEHACIEACTBEHHONM HM3MEHUYMBOCTH. XapaKTepUCTHKAa MOIU(PUKAIMOHHON
U3MEHYMBOCTHU. BapualMoHHbIN psij UM BapuauuoHHass Kpusas. Hopma peakumu npusHaxa.
KonnuecTBeHHbIE M KayeCTBEHHbIE TIPU3HAKM M WX HopMma peakuuu. CBoiicTBa
MOJU(HUKAITIOHHON H3MEHUYUBOCTH.

Hacaencreennas, 1400 TeHOTHUITNYECKasT, N3MEHUYNBOCTD. KombOunarusnast
W3MEHYUBOCTh. Melo3 U TMOJIOBOM MpPOIECC - OCHOBA KOMOMHATHBHOW W3MEHUYHUBOCTH.
MyTarnmonHas u3MeH4nBOCTh. Kitaccudukanms MyTaiiuii: TeHHbIE, XPOMOCOMHBIC, TCHOMHBIE.
Yacrota W npuyuHbl MyTanuid. MyTareHHbsie (akTOpbl. 3aKOH TOMOJOTHYECKHX PSIOB B
HaciaeacTBenHou n3meHunsoct H.M. BaBuioBa.

BHeH,I[epHaSI HaCJICACTBCHHOCTh U U3MCHYUBOCTD.
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I'eneruka uenoBeka. Kapuotun udenoBeka. OCHOBHbIE METOJbl T€HETHKU 4YEJIOBEKA:
IeHEAJIOTUYEeCKUM, ONM3HELOBBIH, LUTOICHETUYECKUH, OMOXMMHUYECKUH, MOJIEKYJIIPHO-
reHeTnyeckuii. COBpEMEHHOE ONpPEJEIeHUEe T€HOTUIA: MOJHOI€HOMHOE CEKBEHHPOBAHMUE,
IeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoursto I11{P-ananuza. HacnenctBeHHble 3a001eBaHMs
YeoBeKa: TeHHbIe Oo0Jie3HH, OOJE3HH C HACIEACTBEHHOW IPenpacoyioKEHHOCTHIO,
XpoMOcOMHbIe 0ose3HH. ComMaTHyecKue M TeHepaTHUBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpunIMIB! 310pOBOTO 00pa3a )KU3HU, AMATHOCTHKH, TPO(UIAKTHKY 1 JICYCHUS TCHETUIECKUX
Oosie3Hel. MequKOo-reHeTHUECKOe KOHCYIbTUPOBaHUE. 3HAUCHHE MEAMLIMHCKOW IeHETUKU B
NPEJOTBPALCHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHHI YeTTOBEKa.

JleMoHcTpanmu:

[optpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C.C. YerBepukon, H.B. Tumodees-
Pecosckmii, H.M. BaBunos.

Tabmuib! 1 cxembl: "MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKass OCHOBA",
"3akOH pacIeryieHuss M €ero IUTOTeHeThYeckass ocHoBa", "3aKOH YHCTOTHI ramer",
"urubpuanoe ckpemuBanue”, "lluToMOTHYECKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUSA",
"Meiio3", "B3aumopeiictBue amienbHbIX TeHOB", " eHeTHYecKrue KapThl pacTEHUH, JKUBOTHBIX
u yenoBeka", "['enernka nosa", "3aKOHOMEPHOCTH HACJEAOBaHUS, CUEIUICHHOTO C IMOJoM",
"Kapuotunbl uyenoBeka W KkMBOTHBIX', "Bumbl w3menuuBocTtH", "MomudukanmoHHas
n3MeHInBOCTh", "HacnmenoBanue pesyc-dakropa", "I'eHeruka rpymm kpou'", "MyTannoHHas
M3MEHYHUBOCTE".

OGopynoBanue: Moaenu-ammIdkanuu "MoHoruOpunHoe ckpemuBanue”, "HemomHoe
nomuHupoBanue”, "Jlurubpunnoe ckpeuuanue”, "llepekpect xpomocoM", MHUKPOCKON U
Mukpornpenapar "Jlpozoduna" (Hopma, MyTanuu GopMbl KPUIBEB B OKPACKH TeJla), repoapuid
"T"'opox noceBHOI".

JlaGopaTopHble U MPaKTUYECKHE PaOOTHI:

JlaGopaTtopHnas padora N 5. "M3yueHue pe3yIbTaToB MOHOTUOPUIAHOTO U JUTHOPHUIHOTO
CKpELIMBaHMA y Jpo30(HIIbl Ha TOTOBBIX MUKpOnpenaparax".

JlaGopaTtopnas pabota N 6. "U3yuenne MmoaupuKanmOHHONW N3MEHUYNBOCTH, TTOCTPOCHUE
BapHAIIMOHHOTO Psifia U BapUAIIMOHHOW KpUBOK".

Jlaboparopnass pabora N 7. "AHamu3z MyTanuii y Jpo3oduiabl Ha TOTOBBIX
MUKponpenaparax'.

IIpaktuyeckas padora N 2. "CocTaBieHue U aHAINU3 POJOCIOBHBIX YeJIOBeKa'.
Tema 7. Cesiekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOLECC. 3apOKICHUE CEIeKIUU U JoMecThKauus. Yuyenue H.U.
BaBuioBa o 1eHTpax MPOMCXOXKACHHS M MHOT000pa3us KyJIbTYpHBIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJIa, ITAMM.

CoBpeMeHHBIE METO/IBI CeIeKIMU. MacCOBBIN U MHIUBHUYAbHBIH OTOOPHI B CENEKIIUU
pacTeHui 1 )KUBOTHBIX. OTIeHKa SKCTEephepa. BIN3KopoACTBEHHOE CKPENTUBAHNE - HHOPUIUHT .
Uucrasgs nuHusa. CkpeuMBaHWE 4YMCTBIX JuHUHM. ['erepos3uc, wnnm THUOpHIHAsS cuia.
Heponcteennoe ckpemuBanue - aytOpuawHr. OTmaneHHas THOpUAM3alUS U €€ YCIEXH.
HckyccTBEHHBIM MyTareHe3 U MOJIyYEHHUE MOJIMIUIOUIOB. JJOCTHIKEHUSI CENIEKIIMU PACTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib Npou3BOACTBA. ['€HHas MH)KEHepHs. OTambl CO3JaHHUA
pexombunanTHo JIHK u Tpancrennsix opranusmoBn. Knerounas umkeHepus. Kiierounble
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KYJIBTYpBI. MHuKpPOKIIOHATIBHOE Pa3sMHOXEHHUE pacTeHuN. KionnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ITHUECKHE
npo6aemsl. [MO - reHeTH4ecKr MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:
IHoptpersr: H.M. Basuios, 11.B. Muuypus, I'.J[. Kapneuenko, M.®. l1BaHoB.

Tabmumer 1 cxeMbl: kapta "LIEHTPBI MPOMCXOXKICHUS W MHOTO00pasus KyJIbTYpPHBIX
pactenuit”, "[lopoapl noMamHux xXUBOTHBIX", "CopTa KylIbTypHbIX pacTeHuid", "OtnaneHHas
ruOpuam3anus’’, "PaGoter akagemuka M.®. Hsanoma", "llommmionmus", "OOBEKTHI
ouorexnonorun", "Knetounslie KynbTypbl U KioHupoBaHue", "KoHCTpyupoBaHue U MepeHoc

T€HOB, XpOMOCcOM".

OO6opynoBaHue: MyJISKH IJI0J0B U KOPHEIUIOAOB AUKHUX (OPM M KyJIbTYPHBIX COPTOB
pactenuii, repdapuii "CenbCKOX035CTBEHHBIC pacTeHUs".

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

Okckypcust "OCHOBHBIE METOABI M JTOCTHIXKEHHUS CEJICKIIMU PacCTEeHUH M JKUBOTHBIX (HA
CEJICKITMOHHYIO CTaHIIUIO, TNIEMEHHYIO (DepMy, COPTOUCTIBITATEIBHBIN YYaCTOK, B TETUIMYHOE
XO03sIICTBO, JIaOOpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTpa)".

Copaepxxanue o0yuenus B 11 kiacce.
Tema 1. DBosrOIIIOHHAST OMOIOTHA.

IIpennocelakn BO3HUKHOBEHHS JBOJIIOLMOHHON TEOpUHU. DBOJIIOLMOHHAS TEOpUS U €€
MecTO B Onosoruu. BivsHue 3BOMOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CsugerenbcTBa 3BoyOIMU. llaneoHTonornyeckue: MOCIEAOBATENBHOCTD IOSBIICHUS
BUJIOB B TAJICOHTOJOTHYECKON JIETONMUCH, TMepexoanbie (opMbl. buoreorpaduueckue:
CXOJICTBO U paznuyue GpayH U Gop MaTEPUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXO/ACTBA U pa3inyusi SMOPHOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJOTUYHBIE, AHAJIOTMYHBIC, PYAUMEHTAapHbIE OpPraHBbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH W
OCHOBHBIX METab0IMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomrormonHas teopus Y. [lapsuna. IlpeAmochuiku BO3HHUKHOBEHHS JapBUHU3MA.
JIBKymue CHiIbl 3BOJIONUU BHIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IMIPH
OTPaHUYCHHOCTH PECYpPCOB, HEOIpEIelieHHas M3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Bosonnn (CTO) u ee OCHOBHBIE TIOJIOKECHHUS.
MukposBontonus. [lonynauus kak eIMHALIA BUIA U SBOJIOLUU.

JBwxymue cuibl ((hakTOphl) SBOJIOLMH BUIOB B MpUpoe. MyTallMOHHBIA MPOIECC U
KOMOHMHATUBHAsT W3MEHUMBOCTH. [lomynsiimonHble BONHBI W Apeid reHoB. Mzomsauus u
MHTpaLHs.

EctecTBeHHbIlt 0TOOp - HampaBisoommi (paktop 3Bomoruu. GopmMbel €CTECTBEHHOTO
oTbopa.

[IpucnocoOneHHOCT, ~ OpPraHuM3MOB  Kak  pe3yjapTaT  3Boimonuu.  [lpumepst



npUCNoco0IeHNH Y OpraHu3MoB. ApoMOpP(O3bI M UAHO-aJAITAIIIH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (DOpPMBI BHI000PA30BAHUSA:
reorpaguueckoe, 3KOJI0rHIecKoe.

MaxkpoaBomtonus. @opMbl 3BOJIOLKU: QUIIeTHYECKas, JUBEPreHTHAsl, KOHBEpreHTHasl,
napaensHas. HeoOpatumMocTh 3BOIOLINH.

[IpoucxoxaeHne OT  HECHEUMATM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromias
crienuanu3anys. ATanTuBHAS paJararys.

JlemoHCcTpanuu:

[Moptpetsr: K. Jlunneit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, D.
I'exkenb, @. Mromnep, A.H. CeBepuos.

Tabmuuer u cxemsl: "Pa3BuTHe opranuyeckoro mupa Ha 3emue", "3apojabimu

MMO3BOHOYHBIX KHUBOTHBIX", "Apxeonrtepukc", "®dopmbl OOprOBI 3a CylecTBOBaHHE",
"EctectBennbiit  0TO0p", "MHOroo0Opasue coptoB pacteHmii', "MHOrooodpasue mopo
KUBOTHBIX", "Tlomynsauun", "MyTamuonHas W3MEHYUBOCTH", "Apomopdo3zsr",

"Unnoanantaruu", "OOmas nereneparus”, "JBmwkyume cunbl sBomtonuu”, "Kapra-cxema
Mapmipyta nytemectsus Y. Jlapsuna", "bopr6a 3a cymectBoBanue", "[IpucnocobiieHHOCTD
opraam3moB", "['eorpaduueckoe BumooOpazoBanue", "IKoI0rndecKkoe BUI000pa3oBanue".

O6opynoBaHue: KOUIEKIHSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpPacKu, Ha0Op MJI0/I0B
U ceMsiH, Koiekuus "lIlpuMmepbl 3alIUTHBIX NPHUCIOCOOJICHUH y KUBOTHBIX', MOJENb
"OCHOBHBIC HampaBiieHUus dBojonuu", odbeMHass monenb "CTpoeHHe TOJIOBHOTO MO3ra
MMO3BOHOYHBIX".

buoreorpaduueckass kapra mupa, Kouiekius "®OpMbl COXPaAaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U pacTeHuil", Mozens anmumkanus "[lepekpect xpoMocoM", BiIayKHBIE NTpENapaThl
"PazButne Hacexomoro", "PazButme msarymku', Mukpompenapar "Jpozodmma" (HOpMma,
MyTal# (OPMBI KPBIIIBEB U OKPACKU TeJa).

JIaGopaTopHbIE U IPAKTUUECKHE PAOOTHI:
JlaboparopHas padota N 1. "CpaBHeHHE BUI0B 10 MOP(OIOrHUECKOMY KpUTEpHIO".

JlaGopatopHass pab6ota N 2. "Omnwucanue mnpUCHOCOOJIEHHOCTH OpraHu3sMa U ee
OTHOCHUTEIILHOTO Xapakrepa'.

Tema 2. BO3HUKHOBEHHME U Pa3BUTHE KU3HU HA 3eMIIE.

JloHay4HbIe NpeaCcTaBIEHUS O 3apOKIAECHUN KU3HU. HayuHble rTHIIOTE3b BOSHUKHOBEHUS
KU3HHM Ha 3emuie: abWoreHe3 W MaHCIepMUs. XUMHUYECKash dBOIIONNA. AOUOTCHHBIM CHHTE3
OpPraHMYEeCKHX BEIIECTB W3 HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE MOATBEPKICHUE
XUMHYECKOHW dBomonnu. HavanpHble 3Tambl Ononoruuyeckoi sosronuu. I umore3za PHK-
mupa. DopmupoBaHrie MEOpaHHBIX CTPYKTYP ¥ BOBHUKHOBEHUE MPOTOKIETKH. [lepBhie KieTku
1 WX 3BOTIONUSA. DOPMUPOBAHHE OCHOBHBIX IPYIMIT KUBBIX OPraHU3MOB.

PasButue »xu3Hm Ha 3emisie mo 3paM u nepuojgaM. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameo3olickas spa W ee NEPHOIBI: KEMOPHICKUN, OpPIOBUKCKHUU,
CUJTypUNCKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHII.

Me3so301iicKas 3pa U €€ IIepUoAbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaliHo3oiickas 3pa v ee Neproabl: MaJI€Or€HOBbIA, HEOT€HOBBIW, aHTPOITOT€HOBBIH.



XapakTepucTuka KJIMMaTa M T€OJOTUYECKUX MPOoIecCOB. OCHOBHBIE ATAIbl 3BOJIIOIUU
PaCTUTENIBHOTO M KUBOTHOrO Mupa. Apomopdo3bl y pacTeHuil U >KUBOTHBIX. [losiBneHue,
pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema opraHn4ecKoro Mupa Kak OTpaskeHue dBOIOIMH. OCHOBHBIE CUCTEMATHYECKHE
IPYIIIBI OPTraHU3MOB.

OBOJIIONMS  YeJlOBEKa. AHTPONOJIOTHSI Kak Hayka. Pa3Butme mnpenactaBieHUd o
MPOUCXOXKACHUM 4YenoBeka. MeTonbl u3ydeHusl aHTpornoreHe3a. CXOACTBA M pas3iidyus
YeJIOBEKa U )KMBOTHBIX. CHCTEMaTUYECKOE TTOJIOKEHUE YEIIOBEKA.

JBuwxyme cunbl (pakTopsl) aHTpomorenesa. HaciencTBeHHass HW3MEHUUMBOCTh U
€CTeCTBEHHBbIN 0TOOp. OOIecTBeHHBIH 00pa3 >KU3HW, H3TOTOBIECHUE OPYyAUd TpYyIa,
MBIIICHUE, PEYb.

OCHOBHBIG craay U BCTBU DBOJIIOIWHU YCJIIOBCKA: aBCTpaHOHI/ITeKI/I, qe.HOBCK YMeJIblf/'I,
Uenoek mnpsMmoxoasumi, YenoBek HeaHnepranbekuid, YemoBek pasymHbil. Haxomku
HCKOIIa€MBIX OCTAaTKOB, BPEMsI CYILIECTBOBAaHUS, 00JIaCTh PacTIpOCTPaHEHHsI, 00bEM r'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHL.

Yenoseueckue packl. OCHOBHbIE OOJIBIINE pachl: €BporeonIHast (eBpa3uiickas), Herpo-
aBCTpajoujgHas (PKBaTOpUaAJIbHAsA), MOHrojioujHas (a3uaTcKo-aMepuKaHcKas). YepTbl
NPUCHIOCOOJICHHOCTH MpPEACTaBUTENCH 4YeIOBEYECKHX pac K YCJIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JeMoHcTpanuu:
[Hoptpetsr: @. Peny, JI. ITacrep, A.W1. Onapun, C. Musnep, I'. FOpu, Y. lapBun.

Ta6nuub! 1 cxemsl: "Bo3uukHoBenue ConHeunol cuctemsl", "Pa3Butre oprannueckoro
mupa", "PacturenbnHas xknetka", "JKuBorHas kierka", "IlpokapumoTruueckas Kierka',
"CoBpemMeHHas cuctemMa opranuyeckoro Mupa', "CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YeloBeKa U 4eT0BeK00Opa3HbIX 00e3bsiH", "OCHOBHBIE MeCTa MajIeOHTOIOTHYECKUX HAXOJ0K
peaKoB coBpeMeHHoro uenoBeka', "JlpeBueitmme moau", "pesnue moau", "IlepBoie
coBpemeHHbIe moau", "HenoBeueckue pachl'.

O6opynoBanne: wmyisoku  "[IpoucxoxkneHue denoeka" (OIOCTHI aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTaliblia, KPOMaHbOHIIA), CICTIKU WU U300payKeHUsI KAMEHHBIX Opy AUl
MEPBOOBITHOTO YeJIOBEKa (KAMHU-YOIIIEPHI, PyOrIia, CKpebdiia), TeOXpOHOIOTHYECKast Ta0IHIIA,
KoJuIeKIus "@opMbl COXPAHHOCTH UCKOIAEMbIX KUBOTHBIX U PACTCHHI".

JlaGopaTopHbIe U MPaKTUYECKUE paOOTHI:

[Ipaktrueckas padora N 1. "M3yueHne nCKOMaeMbIX OCTATKOB PACTEHHUM U )KUBOTHBIX B
KOJUIEKIIUAX".

DKcKypcus "IBOJIOLMS OpraHUuYecKoro Mupa Ha 3emuie" (B €CTECTBEHHO-HAYYHBIN WIH
KpaeBeIueCKHil My3eil).

119.7.3. Tema 3. Opranu3Msbl 1 OKpy:Karouasi cpeaa.

OKojorus Kak Hayka. 3ajadyd M pasleibl AKOJIOTMU. MeToapl 3KOJIOrMYeCKHX
UCCIIEIOBaHHUHI. DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YeI0BEKa.

Cpenpl  oOWTaHUS  OPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, I[MOYBECHHAs,
BHYTpHUOpPraHU3MEHHasl.



Okonorudeckue (Gaktopel. Kiaccupukaims sK0JIOTHIECKUX (aKTOPOB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBHE 2KOIOrnYecKuX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue (QakTOpbl: CBET, TEMIeparypa, BIAXHOCTb. DOTONEPHOAM3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO abUOTHYECKHX (hakTOpoB. bronornueckre puTMsl.

buornueckue ¢akropsl. Buuel OMOTHYECKMX B3aUMOACHUCTBUI: KOHKYpPEHIIMS,
XHUIIHAYECTBO, CUMOMO03 U ero Gopmsl. [lapazutusm, koonepanus, MyTyain3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCaIM3M, HEUTpaau3M. 3HAaueHHE OHOTHUYECKUX
B3aMMOJICHCTBHI sl CyIIE€CTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJOTHYECKHUE XAPAKTCPUCTHUKU TIOITYJIANH. OCHOBHBIC ITOKa3aTeJIN NOIyJIsIruu:
YUCJICHHOCTb, IIJIOTHOCTH, POXAACMOCTb, CMCPTHOCTH, HOPUPOCT, MHUTPpALU. I[I/IHaMI/IKa
YUCJICHHOCTH IMOITYJIAIHUH U €€ PCTYJIALUA.

JeMoHcTpanuu:
[optpetsr: A. I'ymGonbar, K.®. Pynwe, 3. I'ekkerns.

Ta6muub! u cxemsl: kapTa "[Ipupoanbie 30861 3emin", "Cpenbl 0OMTaHUS OPTaHU3MOB",
"®oronepuoausm", "llonmymsuun", "3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTHU MOMYJISLUU
uHpyzopun-tydenpku", "I[lumenspie nenu".

JIaGopaTopHbI€ U MPAKTUYECKUE PaOOTHI:

Jlabopatopuas padota N 3. "Mopdonoruyeckue 0COOCHHOCTH PACTEHUN W3 Pa3HBIX
MecT oOuTanus".

JlaboparopHast pabota N 4. "BiusiHre cBeTa Ha pOCT U Pa3BUTUE YEPSHKOB KoJieyca'.
[Ipaktrueckas padora N 5. "[logcueT MIOTHOCTH MOMYJISIUN pPa3HbIX BUOB PACTCHU .
Tema 4. Coob1iecTBa U SKOTOTUYECKUE CUCTEMBI.

CoobmecTBO  OpraHu3mMoB - OuoneHo3. CrTpykTypbl OHOLIEHO3a:  BHIOBafd,
HPOCTPaHCTBEHHAs, Tpoduueckas (nuiiesas). Buabl-nroMuHanThl. CBsi3u B OHOIIEHO3E.

DKojoruveckre cuctembl (dKocuctembl). [loHsTHEe 00 SKOCHUCTEME U OMOTreOoIeHO3e.
CDYHKHI/IOHaJ'II)HI)Ie KOMITOHCHTBI 3KOCHUCTEMBI: MPOAYUCHTBI, KOHCYMCHTBI, PCAYLCHTEI.
KpyroBopot BemiecTB W MOTOK HEPruM B 3KocucteMe. Tpoduueckue (MHIIEBbIE) YPOBHU
skocucTeMbl. [lumeBble menu u cetd. OCHOBHBIE MOKa3aTelIM 3KOCHUCTEMBI: Ouomacca,
MPOIYKIHS. DKOJIOTHUECKHE MUPAMUMABL: MPOIYKIUHU, YUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETyJIsiius, pa3Butue. CyKieccus.

HpI/IpOI[HLIe 9KOCHCTEMBI. DKOCHUCTEMBI 03Cp U PCK. DKocHucTeMa XBOWHOI'O WJIH
MHUPOKOJIHMCTBCHHOI'O JIECa.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTeMbl. brosornueckoe u
XO03sIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢paktop ycroitunBocTr sKkocrucTeM. CoxpaHeHne OMOIOTUIECKOTro
pa3HooOpa3ust Ha 3emiie.

VYuenue B.M. Bepnanckoro o 6uocdepe. ['panuibl, coctaB U CTpyKTypa OHOcheEpsI.
’Kuoe BemectBO u ero pynkuuu. OcobeHHocTH 6uochepsl Kak rodanTbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE ITUKIIBI JIEMEHTOB (YIJIiepojaa, a3oTa).
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3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YemoBeuectBo B Oumochepe 3emuid. AHTPONOTEHHBIE W3MEHEHHS B Ouocdepe.
['mo6anpHBIC YKOIIOTUYECKUE TIPOOIIEMBI.

CocymiecTBoBaHrWe MpUpoOAbl W uenoBedecTBa. CoxpaHeHHE OmopasHOOOpa3us Kak
OCHOBa YyCTOMYMBOCTH Ouocdepsl. OCHOBa palMOHATBHOTO YIPABJICHUS MPUPOTHBIMU
pecypcamMu B UX HCITOJIb30BaHue. JOCTHKEHHS OMOJIOTHU M OXpaHa MPUPOJIBL.

JlemoHcTpanuu:
Ioptpetsr: A.Jl. Tencau, B.H. Cykaues, B.1. Bepnanckuii.

Tabmuups! u cxemsl: "llumessie nenu", "buonenos: cocras u crpykrypa", "lIpupoaHsie
coobmectBa", "llenn nwuranusa", "Dxomoruyeckas mupamuaa"’, "buocdepa u uenoBex",
"JKocucTeMa MIMPOKOJIUCTBEHHOro Jieca", "ODkocucrema xBoWHOro neca', "buonenos
Bojoema", "Arponenos", "lIpuMepHble aHTPOIOTE€HHBIE BO3ACHCTBHS Ha IpUpony',
"BakHel11e UCTOYHUKU 3arpsi3HEHUS Bo3AyXa U IpyHTOBbIX Boa', "IlouBa - BakHelinas
cocraBisomas Ouocgepsr”, "dakrtopsl gerpamanuu  nous", "IlapuukoBwlii 3ddext”,
"®akTopbl paJMOAaKTUBHOTO 3arps3HeHus Ouocdepst”, "OOmas crpykrypa Ouochepst”,
"Pacmipoctpanenue sxu3Hu B Ouocdepe", "O30HOBBIM 3Kkpan Ouocheps”, "Kpyroopor
yriepona B ouocdepe", "Kpyrosopor azora B mpupoje".

O6opynoBaHwue: Mojaenb-ammukanuss  "Tunuunaeie  OWoneHo3bl",  repOapuit
"PacturenbHbie  cooOmiectBa", kosuiekiuu  "buonenos3", "Bpenurenum — BaxkHeHIIUX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp", TrepOapuul W KOJUIEKIUM PACTEHUH U IKUBOTHBIX,
MpUHAJICKANME K pPa3HbIM SKOJOTUYECKUM TpyInaM oOAHoro Bunaa, Kpachas kHwura
Poccutiickoit deneparum, n300pakeHUs OXPaHIEMbIX BUJIOB PACTCHHH W )KHUBOTHBIX.

5. COIEPKAHUE YYEFHOU JUCIHUTLIAHBI

BuoJiorusi kak Hayka
buonorus - Hayka o >xuBoW mpupone. Ponb Ouonornu B (HOpMUPOBAaHUH COBPEMEHHOM
Hay4YHOH KapTUHbI MUpa. CuctemMa OGMOIOTHYECKUX HAyK
Metosbl NO3HAHUS KUBOW NMPHPOJBI (HAOIIOJEHHUE, SKCIEPUMEHT, OMHMCaHUE, HU3MEpEeHHeE,
KIaccuUKalus, MOJICTUPOBAaHUE, CTATHCTUYECKAss 00paboTKa NaHHBIX) ZKUBbIE CHCTEMBI H
UX OPraHU3alusA
Kusble cuctembl (OnocucTeMbl) Kak mpeaMeT u3ydeHus ouonoruu. CBoiicTBa OnocucTeM U
WX pazHOOOpa3ue
YpoBHH OpraHu3aluu ouocucTem: MOJIEKYJISIPHO-T€HETUUECKUH,

KJI€TOYHBIH,
OpraHM3MEHHBIH, MOMYJIALMOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOChepHbIH
XHMMHYeCKHIl COCTAaB U CTPOCHHE KJIETKH
XVUMHUYECKUH COCTAaB KIETKH. XHMHUYECKUE BJIEMEHTHI: MaKpOdJEMEHTbl, MUKPOAJIEMEHTHI.
Boma u MuHepanbpHble BemiecTBa. PYHKIHMHM BOABI M MHHEPAIBHBIX BELIECTB B KIIETKE.
[Tonnepsxkanue ocMOTHYECKOTO OanaHca
benxu. CoctaB u cTpoeHue OeIKOB. AMUHOKHCIIOTHI - MOHOMEpHI OeikoB. HezameHnumsble u
3aMEHHMbIE aMUHOKHCIOTHL. AMMHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAS U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa 0enKkoB. buonornyeckue GpyHKImu OEIKOB.



®epmeHTHl - Ouonormueckue Karanuzatopel. CTpoeHHe ¢epMeHTa: AaKTHBHBIA IIEHTD,
cyOctpatHas cneunpuyHocts. Kodepmentsl. Buramunbel. Otiauuus QepMeHTOB OT
HEOPraHUYECKUX KaTaJIn3aToOpOB

VYraeBoapl: MOHOcCaxapusl (TI0K03a, pubo3a M Je30Kcuprub03a), Aucaxapuisl (caxaposa,
JaKTO3a) W ToJUcaxapuabl (Kpaxmal, TIMKOTeH, LEeJUI0i03a). buonornueckue ¢GyHKUUN
YIJIEBOJIOB.

JMmuael: TPUTITHLIEPUIBI, CTEpOHIbL, pochomunuasl. ['uapodunpHO-rHAPOHOOHBIE CBONHCTBA.
buonornueckne ¢ynknuu naunuaoB. CpaBHEHHE YIVIEBOIOB, OEIKOB M JIMIUAOB Kak
HCTOYHUKOB SHEPIUH

Hyxneunosbsie kucnotsl: IHK u PHK. Hykieotnael - MOHOMEpBI HYKIEHHOBBIX KHCIOT.
Crpoenue u pynkiun JHK. Crpoenue u ¢pynkuuu PHK. AT®: crpoenue u pyHkuuu
[utonmorus - Hayka o kierke. Kierounas teopus. Metonbl u3ydeHus kieTok Kierka kak
1enocTHas JkuBasi cucrema. OOlIuMe NpU3HAKM KIETOK: 3aMKHYTas HapyxHas memOpaHa,
mounekysbl JIHK kak reHeTHdeckuii anmapar, cucTeMa CHHTe3a Oeka

Tumbl KJIETOK: dJyKapuoTHdeckas M IpokapuoTuyeckas. OCoOEHHOCTH  CTPOEHMS
npokapuoTudeckoi kietku. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOM
kJIeTki. OCHOBHBIC OTIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK - KIJIETOYHAas CTEHKAa, IJIMKOKAJIUKC, UX (PYHKIHH.
[TnazmaTnueckast MeMOpaHa, ee cBolicTBa U QyHKIMH. [{uTommasmMa u ee opraHouIbI.
OnxHoMeMOpaHHBIC OPTaHOUIBI KJIETKH: dHIoIu1a3Matuueckas cetb (I1C), anmapat [Nonbmxwy,
au3ocoMbl.  IlomyaBTOHOMHBIE — OpraHOMIbl  KJIETKM:  MUTOXOHJIPHM,  IUIACTHBI.
[Tpoucxoxxaenne MUTOXOHIApUN W mactui. Buasl mmactun. HemeMOpaHHBIE OpraHOWAbI
KJIETKH: pUOOCOMBI, KIETOYHBIM [EHTP, PECHUYKH, KIYTUKH. DYHKIINU OPTraHOUIOB KIIETKH.
Bximrouenust

SAnpo - perynsaTopHbli LeHTp kieTku. CTpoeHHe siapa: saepHas 000J0YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIMKO. XpOMOCOMBI

TpaHcnopt BelecTB B KieTke ZKM3HeesTeIbHOCTh

KJIeTKH

OOMeH BemecTB, WM METa0OIM3M. ACCUMUIISIMA (TUIACTUYECKH 0OMEH) M TUCCUMUIISLINS
(oHepreTuyeckuii 0OOMEH) - JBE CTOPOHBI €IUHOrO Ipolecca MeTabonu3ma. Tunel oOMeHa
BEIIECTB: aBTOTPO(HBIA M reTepoTpodHbidi. Ponb (depMeHTOB B 0OOMEHE BEIIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE

®otocunte3. CperoBass u TeMmHOBas (a3pl (QorocuHTe3a. Peakuuu QorocuHTe3a.
DddextuBHOCTh PoTOCHMHTE3a. 3HaueHUEe (HOTOCHHTE3a M KU3HU Ha 3emie. BriusHue
yCIIOBUH cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 NMPOJYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHuil.

XemocuHTe3. XeMOCHUHTE3UPYIONINEe OakTepru. 3HAUYCHUE XEMOCHHTE3a JIJIS )KU3HHU Ha 3eMIie
DOHepreTnyeckuil oOOMeH B KieTke. PaciienieHue BeIecTB, BbIIEICHNE U aKKyMYJIHMPOBAaHUE
SHEPIUU B KJIETKE. DTambl dHEpreTudeckoro obmMeHa. I'nmmkonus. Bpokenue u ero Buibl.
Kucnoponnoe oxkucieHue, WM KJIETOYHOE JAbIxaHue. DPPEKTHUBHOCTh IHEPreTUYECKOTrO
oOMeHa

Peakuun w™arpuuHoro cuHre3a. [eHernueckas uHpopmamus u JHK. Peanmzanus
TeHETUYECKON MH(POpMAIMK B KJIETKE. [ eHeTHYEeCKHid KOJI M €ro CBOMCTBA. TpaHCKpUITIIHS -
matpuunblii cuate3 PHK. Tpancnsiuus - 6uocunres 6enka. Koaupoanue aMuHokucinotT. Ponb
pubocom B OMocuHTE3e Oenka

Hexnerounsie Gpopmbl xu3HH - BUpychl. VicTopus oTkpeitus Bupycos ([.1. MBaHOBCKHIA).
Oco0eHHOCTH CTPOEHUS U KHU3HEACSITEIbHOCTH BUpYcOB. baktepuodaru. bonesnu pacrenuii,



JKUBOTHBIX M YEIIOBEKa, BhI3bIBaEMbIC BUpycamMu. Bupyc nmmynonedunura genosexa (BUY)
- Bo3Oyaurens CIIHNa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a001€BaHUM
Pa3mHoOKeHHe 1 HHIMBHAYAJIbHOE PA3BUTHE OPTraHNU3MOB

Knerounslii LUK, WMAM JKU3HEHHbIM 1MKI KiIeTku. WHTtepdaza u murtos. Ilpomeccsl,
npoTekaromue B uHTepdasze. Pemnmukanus - peakuus matpuynoro cunreza JIHK. Ctpoenune
XpoMocoM. XpOMOCOMHBIA HA0Op - KapHOTHUM. J[UTUTOWAHBINA U TaIIOUIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatusl. L{utonornyeckre OCHOBbI pa3MHOKEHUSI M HHAUBUAYATbHOI'O Pa3BUTHS
OpraHU3MOB.

Jenenne knerkn - Muto3. Cragun mutosa. [Iponecchl, mporucxoasiue Ha pa3HbIX CTaJHAX
MuUTO3a. brojaorudeckuii cMbICII MUTO3a

@opMbI pa3MHOKEHHsI OPraHU3MOB: Oecrosoe  1mosioBoe. Buapl 6ecronoro pasMHOKEHHUS:
JIeJIEHNE HaJlBOE, TOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOPAa30BAHUE, BET€TaTUBHOE
pa3MHoOkeHue. VICKycCTBEeHHOE KIIOHUPOBAHNE OPIaHU3MOB, €r0 3HaYeHHE JUIsl CEJIeKIIUU
[TonoBoe pa3MHOXKEHHE, €ro OTIMYUS OT OECIoI0ro.

Meiio3. Craaum wmeiosa. IIpomeccel, mpoucxopsiive Ha cTagusix Meiosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonorudeckuii cMmpici 1 3HaueHue Merosa ['amerorenes
- Tpouecc 00pa3oBaHMs IOJIOBBIX KJIETOK Yy >KMBOTHBIX. [l0JOBBIE Kene3bl: CEMEHHUKH M
anyHuKd. OO0pa3oBaHKE U pPa3BUTHE MOJIOBBIX KJIETOK - raMeT (CepMaTo30Ul, SHIEKIIETKA) -
cnepmaroreHe3 MU ooreHe3d. OCOOEHHOCTHM CTPOCHMS SMIEKIETOK M CIIEpMaTO30UIOB.
OmnonotBopenue. [TapreHorenes

WNunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHANIBHOE pa3BUTHE (3MOpHOreHe3). DTambl
SMOPHOHAIBHOTO PAa3BUTHUS Yy [O3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJisaLus,
opra"orere3. [locTamOpuoHanpbHOE pa3BUTHE. TUNBI TOCTAIMOPUOHAILHOTO PA3BHUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BnusiHue cpensl Ha pa3BUTHE OpPraHU3MOB; (AKTOPHI,
crocoOHbIE BBI3BIBATh BPOXKAEHHBIE YypoJcTBa. Poct u pasButue pacteHuid. OHTOreHe3
LIBETKOBOT'O PAaCTEHUS: CTPOCHUE CEMEHU, CTaJUN Pa3BUTHS

HacseacTBeHHOCT M H3MEHYHBOCTH OPraHNU3MOB

IIpeamer u 3agauu reHetuku. Mcrtopus pa3BuUTHS TEHETHKU. Bkiax pocCHCKHX U
3apyOE)KHBIX YUYEHBIX B pa3BUTHE TEHETHKH. METOIbI TEHETHKH (THOPUI0IIOTUYECKUH,
LIUTOI€HETUYECKUH, MOJIEKYJIApHO-TeHeTUYeCKHil). OCHOBHBIE T'€HETUYECKHE IOHATHUS.
I'eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpeLIMBaHUM

3aKOHOMEPHOCTH Hacjel0BaHUs PU3HAKOB, ycTaHoBIeHHbIE I'. Menaenem. MoHorubpuHoe
CKpelIMBaHue. 3aKOH eAuHoOoOpa3usi THUOpUIOB  MepBOro  mokoieHus. IlpaBuio
JTOMMHUPOBaHMs. 3aKOH paclieryieHusl npu3HakoB. ['mmoreza uuctorel ramer. [losHoe u
HEIOJIHOE JOMUHHUPOBAHHE.

JurnOpunHoe  ckpemuBaHWe. 3aKOH  HE3aBUCHMMOIO  HAclelOBaHMs  NPU3HAKOB.
[{uToreHeTHueCcKue OCHOBBI AUTMOPHUIHOTO CKpEIIMBaHU. AHAIM3UPYIOLIEe CKPELIMBAHUE.
Vcnonb30BaHuE aHATM3UPYIOLIETO CKPEIIMBAHUS JUISl OTPEICTICHNs TeHOTUIIA OCOOH
CuennenHnoe HacieaoBanue npusHakoB. Pabora T. Moprana 1o cuenjieHHOMy HaclleJOBaHUIO
reHoB. Hapyiienue cuernieHns reHoB B pe3yjbTaTe KPOCCHHIOBEpa. XpOMOCOMHAasl T€OpHUs
HACJICICTBEHHOCTH. | eHETMYeCKHEe KapThl.

I'enetuka noma. XpoMOCOMHOE oOIpezesieHue 1oja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHble M reTeporaMeTHble OpraHu3Mbl. HaciienoBaHue NMPHU3HAKOB, CLEIUIEHHBIX C
10JIOM

N3meHunBOCTb. BUbl N3MEHUMBOCTH: HEHACJIEICTBEHHAs! U HacieICcTBeHHas. Poib cpeabl B
HEHACJIEJICTBEHHOW HM3MEHYHUBOCTH. XapaKTEpUCTHUKA MOAU(PUKALMOHHON H3MEHUYUBOCTH.
Bapuanuonsslii psig u BapuanronHasi kpuas. Hopma peakiuu npusHaka. KonnmdecTBeHHbIE



U KAYeCTBEHHbIC TPM3HAKM W WX HOpMma peaknuu. CBoiicTBa MOAUDHUKAIIMOHHON
M3MEHUYHUBOCTH
HacnencrBeHHasi, WM TeHOTUIIMYECKas, W3MEHYMBOCTh. KoMOMHATHBHAasT HW3MEHUHMBOCTD.
Meiio3 U TONOBOM TPOIECC - OCHOBA KOMOWHATUBHOM HW3MEHUYMBOCTH. MyTallmOHHAS
M3MEHUYUBOCTh. Krnaccudukaruss MyTanuii: reHHbIe XPOMOCOMHBIE, T€HOMHBIE. YacToTa H
MPUYUHBI MyTaluid. MyTareHHbIe PaKkTOphl. 3aKOH TOMOJIOTHYECKHX PS0B B HACIIECICTBEHHOM
m3meHunBoctH H.M. BaBuiiosa
I'enetuka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TEHETUKU YEJIOBEKa:
reHeaJIOTHYSCKHH, OIM3HELIOBBINH, LIMTONeHESTHUCCKHI, OMOXHMUYECKHH,
MOJIEKyJIsipHOreHeTHUYecKuil. COBpPEMEHHOE OIpEJEeIeHHEe TEeHOTUIA: MOJHOI€HOMHOE
CEKBECHUPOBAHUE, TE€HOTUIIMpOBaHMWE, B TOM uyuciae ¢ nomowmpro III[P-ananu3a.
HacnencrBenusle 3a0oiieBaHMsT 4eJIOBEKA: T'e€HHBLIE 00J€3HHM, OOJE3HHM C HACIEICTBEHHOMN
MIPEAPACIIONOKEHHOCTHIO, XpOMOCOMHBIE 00J1e3HH. COMaTHYECKHUE U TeHEPATUBHBIC MYTAIIUH.
[TpuHIIUIIEI 310pOBOTO 00pa3a )KMU3HU, TUArHOCTUKHU, MPOPUIAKTUKY U JICUCHUSI TCHETUYECKUX
Oone3Heil. MenuKko-reHeTHYeCKoe KOHCYJIbTHPOBaHNEe. 3HAUCHUE MEAWIIMHCKOW T€HETHKHU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUH YeIOBeKa
Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH
Cenexmusi Kak HayKa W TPOLECC. 3apOKIIEHUE CEJICKIIMU M JoMecTukaius. Yuenue H.U.
BaBuioBa o 1eHTpax MPOMCXOXKACHHS M MHOT000pa3vs KyJIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOKICHHS IOMALTHUX )KUBOTHBIX. COpT, MOpOAA, IITaMM
CoBpeMeHHBIE METOABl CENeKIMU. MacCOBbIi M WHAUBHUIYaIbHBIM OTOOPHI B CEJICKIIUU
pacTeHui 1 )KUBOTHBIX. OlleHKa IKCTephepa. bIu3KopoACTBEHHOE CKPEIIMBAHKE - THOPUIUHT .
Uucrtas nunua. CKpelmMBaHWE YHCTBIX JIMHUW. [erepo3uc, wuinum ruUOpHAHAs CuUja.
HeponctBenHoe ckpemuBanue - aytOpuauHr. OTmalieHHas THOpUIW3ANMS W €€ YCIEXH.
HckyccTBeHHBIM MyTareHes3 U MoJlydeHUE MOJIUILUIOUAOB. JJOCTHKEHUST CENEKIMU PACTEHHI,
’KUBOTHBIX U MUKPOOPTaHU3MOB
buorexHosoruss Kak oTpacib MNPOU3BOJCTBA. ['eHHas wuWHXKeHepus. ITanbl CO3JaHUS
pexomOunanTHOM JIHK u Tpancrennsix opranusmoB. Kinerounas unxkeHepus. Kiierounble
KYJIBTYPBI. MuKpoKIOHaIBEHOE pa3MHOKEHHE pacTeHui. KnonunpoBanue
BBICOKOTIPOTYKTUBHBIX CEJIbCKOXO03IMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE W ITHUYECKUE
npo6sieMbl. MO - reHeTH4Yecky MOIUPUITMPOBAHHBIC OPTAaHU3MBI

IBOJIONMOHHASI OHOJIOTUSA

DBOJTIOIIMOHHASI TEOPHS U €€ MECTO B OUOJIOTHH.

CaunerenbcTBa 3BOMONKH. [aleOHTOIOTHYECKHE: TTOCIeIOBATEIFHOCTD MOSIBJICHUS] BUIOB B
MaJICOHTOJIOTUYECKON JIETONUCH, TMepexoanbie ¢opMmbl. buoreorpaduueckue: cxoacTBo u
paznuuve ¢ayH u GJIOop MATEPUKOB M OCTPOBOB. DMOPHOIOTUYECKHE: CXOJICTBA U PA3ITUUHS
SMOpPHOHOB PAa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIbHOAHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHbIC, PYJUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYIAPHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXAHU3MOB HACJIEJACTBEHHOCTH W OCHOBHBIX META0OJMYECKUX MYyTEeH y BCEX
OpraHu3MOB
OpomouronHas Teopust U. lapsuna. [Ipennocbuiki BOSHUKHOBEHUS TapBUHU3MA. [ BHKYIIINE
CWJIBI SBONIONMHM BUIOB MO JlapBuHY (M30BITOYHOE Pa3MHOKEHHE IMPU OTPAHUYCHHOCTH
pPECYpCOB, HeOIpeIeICHHAs U3MEHUHNBOCTH, 00pb0a 3a CyIIecTBOBaHNE, ECTECTBEHHBIN 0TOOP)
Cunrernueckas teopust sBomonuu (CTD) u OCHOBHBIE €€ IMOJIOKEHHUS. MHUKpPO3IBOJIOLHS.
[Tonmynsiust Kak eIMHAIIA BUAA W SBOJIOINH
JBwxymue cuiabl (pakTopbl) SBOIIONUA BUIOB B IpHpoe. MyTalMOHHBIA MPOIECC U
KOMOWHATHBHAS W3MEHYMBOCTH. [lomyssiiiMoHHBIE BOJHBI M Jpeid reHoB. Mzomsmus u



murpanus. EcTecTBeHHBIA 0OTOOp - Hampapisiommid  ¢akTop dBomouud. Dopmbl
€CTECTBEHHOTO 0TOOpAa.
[Tpucnoco6aeHHOCTh OPTraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsl mpuciocoONIeHu y
OpraHu3MoB. ApoMOp(O3bl U UANOAAATITAIIUH.
Bun u BumooOpasoBanue. Kpurepun Buzma. OcHoOBHble (OpPMBI  BHJI000pa30BaHUS:
reorpaguueckoe, IKOJIOrHIECKOe
Makpossomonusa.  Dopmsl IBOJIONMH:  (puIIeTHYEeCKas,
JTUBEpreHTHas, KOHBEpreHTHas, napauienabHas. HeoOpatumMocTsb 3BOTIOLMH
Bo3HUKHOBeHME M pa3BUTHE KU3HU HA 3eMJie
JloHayuHble NpeACTaBiICHUS O 3apOKACHUM XU3HHU. HayuHble TMIOTE3bl BO3ZHUKHOBEHUS
KHU3HU Ha 3emiie: abuoreHe3 M MaHCHepMus. XMMHUYEcKasi SBOIOLUSA. DKCIIEPUMEHTAIbHOE
MOATBEPXKJIEHUE XMMMUYECKON 7BotoLMU. HayanbHble 3Tanbl OMOJIOTMYECKON 3BOJIOIMM.
I'unore3a PHK-mupa. [1epBbie KIETKH U UX 3BOJIIOLUS.
®opMupOBaHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB
PazButue xu3Hu Ha 3emiie 1o 3pam U nepuogaM. Karapxei. Apxeiickas 1 mpoTepo30McKas
opbl. [lanmeo3oiickass 3pa U ee MEepUOAbl: KEeMOPUNCKHMA, OpPJOBUKCKHUNA, CHITYPHICKUI,
JIEBOHCKMM, KAMEHHOYTOJIbHBINM, NMEpPMCKUN. Me3030McKas 3pa U €€ NEepUOAbl: TPUACOBBIM,
FOPCKHUIA, MEJIOBOM.
KaiiHo3olickass 3pa W €€ Nepuojabl: NaJCOTCHOBBIM, HEOr€HOBBIM, AHTPOIIOIE€HOBBIN.
XapakTepucTuka KiIuMaTa M TEO0JOTMYECKHX mpoueccoB. OCHOBHBIE ATalbl 3BOJIIOLUA
pPacCTUTENTBHOTO M KUBOTHOTO MHpa. ApoMopdosbl y pacTeHHi u >KUBOTHBIX. llosiBiieHue,
pacLBET U BBIMUPAHUE I'PYMII )KUBBIX OPraHU3MOB
Cucrema OpraHMYecKOro MHpa Kak OTpakeHHe 3BONIOLUH. OCHOBHBIE

CUCTEMAaTUYECKUE TPYIIIb OPraHU3MOB

OBojronMsl  4yenoBeKa. AHTpomojorusi Kak Hayka. Pa3Buthe npeacTaBieHUH O
MIPOUCXOKICHUHM 4YelnoBeKa. MeTolpl M3ydeHHsl aHTponoreHe3a. CXOACTBa M pas3inyus
YeJI0BEKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
JBwxymue cunbl  (¢dakTopsl) aHTpomoreHesa. HaciencTBeHHas HM3MEHUMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHBI 00pa3 JKW3HHM, W3TOTOBICHUE OpPYAHWHA Tpyaa,
MBIIJIEHHUE, PEUb

OcCHOBHbBIE CTAaJUU M BETBHU HBOJIIOLIMM YEJOBEKAa: aBCTPAJONUTEKH, YenoBeK yMelbli,
UYenoek mnpsmoxoasuui, YenoBek Heanaepraibckuii, YemoBek pasymubid. Haxomaku
HCKOIIa€MBbIX OCTAHKOB, BpEMsl CYILIECTBOBAaHUsI, 00JIaCTh PACIPOCTPaHEHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHS

YenoBeueckue pacsl. OcHoOBHBIE Ooubiine pacsr:
€BpOIICONTHAS
(eBpasuiickas), HETrpO-aBCTPATOUTHAS (?xBaTOpHUaNbHAS), MOHTOJIOHTHASI

(a3maTckoamepukaHckas). UepThl MPUCIOCOOIEHHOCTH MPEACTaBUTENICH YeTOBEUECKHUX pac K
yCIIOBHSM cyliecTBoBaHMs. EnnHCcTBO UenoBeueckux pac. Kpuruka pacuzma
OpraHu3Mbl M OKpY:Kawuas cpeia

DKOJIOTHS KaK Hayka. 3a/laud W pa3Jieibl SKOJOTUU. MeToAbl SKOIOTHYECKUX
UCCIIEIOBaHUM. DKooruueckoe MupoBo33penue. Cpeibl 00MTaHNsl OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, BHYTPUOPTaHU3MEHHAS

Dkonoruueckue paxtopsl. Knaccudukanus 3K010ruyeckux GpakTopos:
abnoTnyeckne, OMOTUYECKHE U aHTPONIOTeHHBIE. J[eliCTBIE HKOIOTHIeCKUX (PaKTOpOB Ha
OpTraHU3MBI

AbGuotnueckue  (akTopbl:  CBET,  TeMIlepaTypa,  BIAXHOCTb.  DoTonepuoausM.

[TpucnocoOneHust OpraHu3MoB K AecTBHIO abMOoTHYECKHX (pakTopoB. bronoruueckue puTMel
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buoTtnueckue ¢akropsl. Bunbl OnoTHyecKux B3auMOICHCTBUIN: KOHKYpPEHIUS,
XHUIIHAYECTBO, Mapa3uTU3M, MyTyaJIiu3M, KOMMEHCAIN3M (HaXJIeOHUYECTBO, KBAPTUPAHTCTBO),
aMEHCaJIM3M, HEeWTpaiau3M. 3HaueHue OMOTHUYECKHUX B3aUMOJEHCTBUH ISl CYIECTBOBAHMS
OpPraHu3MOB B MPHUPOJHBIX COOOIIECTBAX OKOJOTMUECKUE XAPAKTEPUCTUKU MOMYJISLUU.
OcHOBHBIE NOKA3aTENM MOMYJSLUUN: YUCIEHHOCTh, INIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb,
IpUpOCT, MUrparus. JJMHaMUKa YUCIEHHOCTH Nonyssiiuu U ee peryisinus  CoolumecTtBa u
IK0JIOTHYEeCKHe CHCTeMBbI
Coo01ecTBO OpraHu3mMoB - OuoreHo3. CTpyKTypbl OMOLIEHO3a: BU10Bas,

NPOCTpaHCTBEHHAs!, Tpoduueckas (rmumieBas). Bunsr-nomuHanTh. CBs31 B OMOIIEHO3€
DKosiornyeckue cucreMsl (3kocucteMsl). [ToHsTre 00 3KOcHcTEME U OHOTeoIeHO3E.
@OyHKIMOHAIBHBIE ~ KOMIIOHEHTBl 3KOCHUCTEMBI: MPOJYLEHThI, KOHCYMEHTHI, PEyLIEHTHI.
KpyroBopot BelecTB ¥ MOTOK 3HEPTUu B sKocucTeMe. Tpopuueckue (MUIIeBble) YPOBHU
skocucTteMbl. [Iummesslie nenu u cetu. OCHOBHBIE ITOKA3aTeNI SKOCUCTEMBL: Oromacca,
HPOAYKIUS. DKOJIOTMYECKUE MUPAMUIBI: POTYKIUH, YHCIEHHOCTH, O6uomacchl.
CaoiicTBa 9KOCHUCTEM: yCTOMYMBOCTB, CAMOPETYJISIHMS, pa3BuThe. CyKieccus

[TpupoaHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHUCTEMa XBOHHOIO WIH
LIMPOKOJINCTBEHHOIO JIECA.
AHTpONOTeHHBIE 3KOCHUCTEMBL. ATpPO3KOCUCTEMBL. YpOO3KOCUCTeMbI. buoioruueckoe u
XO03SIIICTBEHHOE 3HAaYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue KaK dakrop YCTOWYMBOCTHU 9KOCHUCTEM.

CoxpaHeHune

OMOJIOrNYecKoro pazHooOpasus Ha 3emiie

VYuenue B.U. Bepnanckoro o 6uocgepe. I'panuiibl, cocta u cTpykrypa Ouochepst. JXKupoe
BemectBO U ero ¢yHkuuu. OcoOeHHOCTH OHoOcdepbl Kak II00aTbHOM HKOCHCTEMBI.
JluHamMuyeckoe paBHOBecME M oOpaTHas CBsi3b B Omocdepe. KpyroBopoTsl Bemiects u
OMOTreOXUMHYECKUE IMKJIBI JJIEMEHTOB (yriepoja, a3oTa). 30HAIBHOCTh OHOCHEPHI.
OcHOBHBIE OMOMBI CYIIN

YenoseuecTBO B Onochepe 3eMin. AHTPONOTreHHbIe H3MeHeHusl B Onocdepe. [nobanbHble
HKOJIOTHUECKUE MPOOIIEMBI.
OcHoBa panMoOHaJIBHOTO YIPABJIEHUS IPUPOJHBIMUA PECYPCAMU U UX HUCIIOJIb30BAHUE.
Joctrxenus ouosoruu U oXpaHa IIPUPOJIBI.

6. TEMATUYECKOE IINTAHUPOBAHHUE
[Tpu peanu3zaiuu coep:kanus 001eodpazoBaTeIbHON yueOHON TUCIUIUTUHBI « bromorusy
B nipenenax ocsoenust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIET0 00pa30BaHUs MOTYUCHHEM
cpennero obmero o6OpazoBanus (IIIICC3) wmakcumanbHas yueOHas Harpyska
00yYarouXCsi COCTABIISICT:
- no oyHoil ¢opme oOydeHHs — 72 YacoB, W3 HUX OO0s3arerbHas
ayIUTOpHas Harpys3ka oOydaroluxcs, BKJIIOUas MpakTU4eckue 36 4acoB , JeKIuu 18 dacoB
[IpomexxyTouHas arrectanus- 4.
- mo 3a04yHOM (opme oOydeHuss — 36 4YacoB, U3 HUX OOs3aTeIbHAS
ayIUTOpHAs HAarpy3ka oOOydYarommMxcsi, BKIIOYash MPAKTUYECKHE 3aHSATHS, — 6 Yacos,
BHEAyIUTOpHAsi caMoCTosITeNlbHas paboTa cTyneHToB — 30 yacos.



Ounas ¢popma o0yuenust

Bua yyeOHOM padoThI O0bem
4acoB

MaxkcuMmasbHas yueOHasi Harpy3Ka (Bcero)

O0s13aTesibHAsi ayIMTOPHAs YueOHasi Harpy3ka (Bcero) B Tom | 72
qucJe:

JIEKIMH -
NMPaKTH4YeCKUE 3aHATUSA 36
CamocrosiTesibHasi padoTa o0y4yaromierocsi (Bcero) 32(18+14)
Koncyabrauus -

IIpome:xkyTounas arrectaums B (popme a/3avera 4




®dopma o0ydeHusi - 3a04Has

Bupa yue0Hoi1 padoThI Oo6bem
4acoB
MaxkcumanbHasi yaeOHast HAarpy3ka (Bcero) 72

Oo0s13aTe1bHAsA ayAUTOP
qucJe:

Hasi yueOHasi Harpy3ka (Bcero) B Tom | 36

TeopeTHYecKoe o0yueHmne -

NMPAKTHYECKUE 3AaHATHS 6

CamocrosiTeibHast padoTa 00y4aromerocs (Bcero) 30

Kouncyabranus -

IIpome:kyTouHast arTrecrauus B popme a/3auera
4

COJIEP)KAHUE YUYEBHOM JUCHUILIUHBI «BUOJIOT UsT»

Conep:xkaHune yueOHOro MaTepnajia (OCHOBHOE H

npodgeccuOHAIBLHO-OPUEHTHPOBAHHOE), JIa0opaTopHble U | O0BeM
HaumeHoBaHue pa3jesioB U TeM N
NpaKkTHYeCKHe 3aHATHSI, MPUKJIATHOI MOAYJb (IpH 4acoB
HAJTUYUM)
1 2 3
Pazgen 1. Kierka — cTpyKTYpHO-(pYHKIIMOHATBbHAS eIUHHUIA ;KHBOTO
Tema 1.1. Buosiorusi kak nayka |OCHOBHOE cojepiKaHue
IIpakTH4yeckoe 3aHATHE: 1

buonorus kak Hayka. CBsi3b OMONOTHY C IPYTUMH HAyKaMH:
onoxumus, buodpusnka, OuoHNKa, reHoreorpadus u ap. Pois u
MECTO OHOJIOTHH B (HOPMUPOBAHUM COBPEMEHHON HayYHOH
KapTUHBI MUpa. 3HaUeHHe OMOJIOTHUECKUX 3HaHui. VcTopus
Ouostoruy. 3HaUeHUE UTOJIOTHH JIsl Pa3BUTHsI OHMOJIOTHUH U
MO3HAHUS IPUPOABI. MeTObI IUTOJIOTHHI: MUKPOCKOITHS,
xpomatorpadus, 3eKTpodope3, METO MEUCHBIX aTOMOB,
muddepeHnransHoe MeHTPUGYTHPOBAHUE, KYJIBTYpa KIIETOK
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Tema 1.2.
Buoaornyecku Ba:kHbI€e
XHMHYECKHE COeTHHEHUS

OcHoBHOE coaepkaHue

IIpakTHyeckoe 3aHsATHE: 1

Xumuueckuil cocTaB KiieTku. Heopranuueckue BeliecTBa
KIIETKH, UX Onosorudeckas poib. OpraHndeckue BEmecTBa
kieTku. buonorunueckue nonmumepsl. benku. CTpykrypa u
¢byHKUIMN 0eTKOBOM MOJIEKybl. DEepMEHTHI, TPUHIIUI X
neiictBusl. YrieBoabl. buonorndyeckrue QyHKIMH YTIIIEBOIOB.
Jlununer. O6muii mnan crpoenus. ['unpodunpHO-THAPOPOOHBIE
CBOMCTBA.

Knaccudukanus 1unuaos.

Buonoruueckue ¢pynkuun aunuaoB. AT®. CTpoeHne MOJIEKyIIbI
AT®. buonornueckue pynxumun ATO

CamMocTosTebHas pa60Ta:

Poms 66J'IKOB, YIJICBOAOB U JKXUPOB B OPTraHU3MC YCJIOBCKA.
BuTtaMuHBI 1 OMOJIOTHYECKH aKTHBHBIC I[O68.BKI/I, X 3HAYCHHUC B
JKN3HU OpraHu3Ma 4€IOBEKa. I'uno- n aBUTAMHUHO3BI UX
IIOCJICACTBHUA.

Hpe,[[CTaBJ'ICHI/Ie YCTHBIX COO6H.[€HI/II‘/1 C npe3eHTauHeI71, IOATOTOBJICHHBIX I1O
MNEPCYHIO UCTOYHUKOB, PECKOMCHAOBAHHBIX MMPCIIOAABATCIICM

Temal.3. Crpoenne u
(pyHKIMH KIeTKHU.

OcHoBHOe coep:kaHne

HpaKTH‘leCKOQ 3aHATHEC:

Kunerounas teopus (T. lIBann, M. llneitnen, P. Bupxos). OcHoBHBIE
TMOJIO’KEHUS COBPEMEHHOM KIIETOYHON TeOpHud. THITBI KIIETOK: yKapHOTHIECKas
1 ipokapruoTryeckasi. CpaBHUTENbHAS XapaKTePUCTHKA KIIETOK 3YKapHOT
(pacTUTeILHOM, KUBOTHOU, TpHOHOM). CTpOCHHE MTPOKAPHOTHICCKON KIICTKH.
OC0OEHHOCTH CTPOCHUS TeTePOTPOPHON U aBTOTPODHOHN IMPOKAPHOTHIECKHIX
kietok. CTpoeHHe m1a3MaTuieckoi MeMOpaHbl. TpaHCIIOPT BEIECTB Yepes3
MIa3MaTUYCCKYI0 MEMOpaHy: MaCCUBHBIN M aKTUBHBIN. DHIOLNTO3: MMHOIIMTO3,
(arountos. Ixk3onuTo3. OO0I0UKA MU KIIeTOUHas cTeHKa. CTpyKTypa 1
(hyHKIIM KIIETOYHOW CTCHKH PacTeHUH, rpruOOB

Huromnasma. [{urozomns. [{urockener. OqHOMEMOpaHHBIC OPTAHOU B KIIETKH:
supomnazMmaruueckas cetb (JIIC), anmapat ["onbaxu, TM30COMBI,
MIEPOKCUCOMBI, BAKYOJIU PACTUTEIBHBIX KIIeTOK. CTpoeHue u QyHKIUU
O0IHOMEMOpPaHHBIX OpraHou 0B KieTku. Kierounstit cok. Typrop.
ITomyaBTOHOMHBIC OPTAaHOWIBI KICTKU: MUTOXOHIPUH, TUIACTUIBI;
XJIOPOTUIACTBI, XPOMOILIACTHI, JISHKOIIIACTHI, UX CTpOeHUE U QYHKIUH. Sl IepHBbIit
amnmnapar KJICTKH, CTPOCHUE U (PYHKIIUH.

HememOpanHBIE OpraHOUABI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIHA
teHTp. OpraHoubl IBMKEHUSA: PECHUYKH U KTYTHKH. CTpoeHune u pyHKIuu
HeMeM6paHHBIX OpraHovaoB KIICTKU

Tema 1.4. O0MeH BemecTB 1

NpeBpaLleHNH JHEPTHH B KJIeTKe.

OcHoBHOe coep:kaHne

IIpakTnyeckoe 3aHATHE:




AccUMHIITANIAS U JUCCUMIISIIVS — JIBE CTOPOHBI MeTabom3Ma. Tumnsr ooMena

BC€HOICCTB:

aBTOTPOQHEIH U reTepoTpodHBIN, a9pOOHBIN 1 aHAYPOOHBINH. DHEPreTHIECKOe

obecrieuenue kiueTku: npespauienne AT® B 0OMEHHBIX Mpolieccax.
DepMeHTaTUBHBIN XapaKTep peakuii KJIETOYHOro MeTabonu3ma

CamocTosiTeibHas padoTa: 6
Pemenue 3am1a4 Ha onpeAeIeHUe 0CIe10BaTEIbHOCTH HYKICOTHIOB
Tema 1.5. /KuzHeHHbII LMK OcHoBHoe conepkanue
KACTIH. [pakTnyeckoe 3ansiTHE: 1
Martpuunsiii cunres JJHK — perunkanus. [IpuHOune! perniukanuu
JHK. Mexanusm perunkauuu JJHK. Penapauus JTHK
(topernuiekaTuBHas, IOCTpEIUIeKaTHBHAsA). Peakuny MaTpu4HOTO
cunTes3a. [IpuHIUI KOMITJIEMEHTAPHOCTH B PEaKUAX MaTPUIHOTO
cunres3a. JIHK u rensl. ['eHeTHYECKHI KO/, €T0 CBOMCTBA.
Tpanckpunuus — Mmatpuunbiil cunte3 PHK. Tpancnsauus u e€ sTamnsl.
VYcnosus 6uocunTtesa 6enka. Ctpoenue T-PHK u komupoBanue
aMHUHOKHCTIOT. Postb pnbocom B OmocrHTE3e Oenmka
CaMocrosiTesbHasi padoTa:
Pemenue 3aga4 Ha onpezeaeHne ocae10BaTeIbHOCTH aMUHOKHUCIIOT B
MOJIEKyJIe OerKa.
Pemenwne 3aad Ha onpesieNieHNe MOCIEA0BAaTENFHOCTH aMUHOKHCIIOT B
MOJIeKyJIe OeJKa B Cilydae H3MEHEHHs TIOCIIEA0BATEIbHOCTH
Hykneotunos JJHK
Tema 1.6. OcHoBHOe coiepkaHue
PazmuokeHHe Opranu3mMoB. IIpakTHYeckoe 3aHsITHE: 1
Bupycsl — HekIieToUHbIe (POPMBI KHU3HH U OOJUTaTHBIC TApa3UTHI.
CtpoeHue NpOoCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
6akrepuodaros. XKuznennsiii mukn JJHK-cogepxamumx Bupycos,
PHKconepxammux BupycoB, 6akrepuodaros. BUY, renatut yenoseka.
Bakrepun. OOmas xapakrepuctuka. [lonste mramm. Bupycel n
OaKkTepuu: CXOACTBA U PA3ITUYIMS
CamocTtosiTesqibHast padora: 8
Bupycubie wu OakrepwanbHble 3aboneBaHus. OOIIHMe PHHIIAIIEL
WCTIONB30BaHMs JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHHUS
AHTUOMOTHKOB.
[IpencraBnenue ycTHBIX COOOIIEHUH ¢ Mpe3eHTALEH, TOATOTOBICHHBIX
10 NIEPEYHI0 KICTOYHUKOB, PEKOMEHIOBAHHBIX IIPEOaBaTeIeM
Hroro: 36







COJIEP)KAHUE YYEBHOU JUCIUATLJIMHBI «BHOJIOT USI»

HaumeHoBaHue pa3aesioB U TeM

Coaepxanue yueOHOro MaTepHuaJa (OCHOBHOE U NMPO(decCHOHATbHO-OPHEHTHPOBAHHOE), J1Aa00paTOPHbIE
U NpaKTH4YecKHe 3aHATHS, TPUKJIATHOH MOAYJIb (TP HATHYNH)

O0neM yacoB

1 2 3
Pa3nen 1. KiteTka — cTpyKTypHO-(p)YHKIIHOHATBbHAS ANHHUIA 5 KMBOTO
Tema 1.1. Buosiorus kak Hayka |OCHOBHOE Co/lepiKaHue
Teoperuueckoe o0y4eHue: 2
buonorus kak Hayka. CBsi3b OHOJIOTHH C IPYTUMH HayKaMu: OHOXuMHUs, 6nodr3nka, OHOHUKA,
reroreorpadust u ap. Ponb u MecTo Onosnoruu B pOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA.
3HaveHue Onosornueckux 3HaHui. Mctopus Ononorun. 3HaueHUE IUTOJIOTHHU 7Sl Pa3BUTUSL OUOJIOTHU
MO3HAHUS IPUPOBI. METOABI IUTOJIOTUHI: MUKPOCKOITHUS, XpoMaTorpadus, 31eKTpodope3, METOJ MEUEHBIX
aToMOB, nudepeHnrnanbHoe HeHTPU(YTHpOBaHue, KyJIbTypa KIETOK
Tema 1.2. OcHoBHOe cofep:xaHHne
Buosoru4ecku BaKHbie
TeopeTnyeckoe o0y4enue:
XUMHYeCKHe COeNHEeHNs
XuMHYECKH COCTaB KJIeTKU. Heoprannueckue BemecTBa KJIETKH, UX OHoIorndeckas poib. OpraHuueckue
BellecTBa KIeTKH. bruonornuyeckue nonmumepsl. benku. Ctpykrypa u QyHKIHH OEIKOBOH MOJIEKYIIBIL.
®epMeHTHI, MPUHIIMIT WX JeHCTBHA. YTIeBOabl. bruonorndeckue ¢hyHKIu yraeBoaos. Jlumuasr. OOmiuii mian
crpoenus. ['mnpodunbsHO-THAPOPOOHEIE CBOHCTRA.
Kiraccndukarus munumos.
Buonornueckue ¢pynkunu munuaoB. AT®. Ctpoenue monexyisl AT®. buonornyeckue pynkumun ATD
2

IIpakTH4yeckoe 3aHsATHE:




Poins 6CJ'IKOB, YIJIICBOAOB U JKXUPOB B OPpraHU3MEe 4YCJIOBCKA. BuTtaMuHBI 1 OMOJIOTHYECKH aKTUBHBIE ,Z[O6aBKI/I,
HX 3HAYCHHUC B )KU3HU OpraHn3Ma 4CJIOBCKaA. I'umo- u aBUTAaMHUHO3EI UX IIOCICACTBHA.

HpCHCTaBHCHI/Ie YCTHBIX COO6H.I€HHI7[ C Hpe3eHTaL[HCI71, NOATOTOBJICHHBIX IO MEPEUHIO HCTOYHUKOB,
PEKOMCHAOBAHHBIX IPETIOAAaBATCIIEM

Temal.3. Crtpoenne wu
(pyHKIHM KIeTKH.

OcHoBHOe cofiep:kaHue

Teopernueckoe odyueHue:

Knerounast teopus (T. ILIBann, M. llneiinen, P. Bupxos). OCHOBHBIE MOJIOXKEHUSI COBPEMEHHON KIETOYHON
Teopuu. THUIBI KJIETOK: dyKapuoTH4ecKas U pokapruoTudeckad. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK
9YKapHOT (pPacTUTENLHOH, KUBOTHOH, rpuOHOM). CTpoeHne NpoKapuoTHdeckoil kinetkn. OcobeHHOCTH
CTpOEHUsI reTepoTpodHOI U aBTOTPOHHOM NPOKAPUOTHIECKUX KIETOK. CTpOCHHE MI1a3MaTHIeCKOM
MeMOpaHsbl. TpaHcHOpPT BemecTs Yepe3 MIa3MaTHUecKyto MeMOpaHy: aCCUBHBIN U aKTUBHBIH. DHIOLNTO3:
MMUHOITUTO3, (paroruTo3. Dk3onuTo3. O00I0UKa WK KiIeTouHas cTeHka. CTpyKTypa U QYHKITHN KIECTOYHOM
CTEHKH pacTeHHH, TPHOOB

[uronnasma. Lurozomns. Llutockener. OmHOMeMOpaHHBIE OPraHOU B! KIETKU: SHAOIIa3MaTH4YecKas CeTh
(BIIC), ammapat ["onbKu, TU30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTHUTENBHBIX KIIeTOK. CTpoeHHe U QYHKIMH
OJTHOMEMOPAaHHBIX OPTaHOUAOB KiIeTKH. Kirerounsrit cok. Typrop.

ITonyaBTOHOMHBIE OPraHOM bl KJIETKU: MUTOXOHAPHUH, IIACTUABL: XJIOPOILIACTHI, XPOMOILIACTEI,
JIEUKOIUIACTBI, X CTpOeHHE U PyHKIMHU. SnepHbIi anmapaT KIETKH, CTPOCHHE U (PYHKIHH.

HemeMOpaHHbIe OpraHOWABI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KJIETOUYHBIH eHTp. OpraHonbt
JBWKEHHS: PECHUUKU U KTyTUKU. CTpoeHne 1 QyHKIIMH HeMeMOpaHHBIX OPraHOUIOB KIETKU

Tema 1.4. O0MeH BelecTB U
npeBpalleHn JHEPTUH B KJIETKe.

OcHoOBHOe cofiep:kaHue

TeopeTuueckoe o0y4eHue:




AccUMWIALINS ¥ TUCCUMILISIUS — JIBE CTOPOHBI MeTabonmm3Ma. THIbl 0OMeHa BEIEeCTB:
aBTOTPO(DHEIN U TeTepOTPOdHBIN, a3pOOHBIN 1 aHAdPOOHKIH. DHEPreTHIecKoe 00eceYeHne KIeTKH:
npeBpamenne AT® B 0OMeHHBIX mporieccax. epMeHTaTUBHEIN XapakTep peaKIuid KIIETOTHOTO
MeTabonm3ma

IIpakTHyeckue 3aHATHSA:

Pemenune 3aga4d Ha OMpeACICHUEC MTOCICAOBATCIbHOCTU HYKJIICOTUAOB

Tema 1.5. JKu3HEeHHBIA ITUKJI
KJETKH.

OcHoBHOe CoA€CpKaHUuC

TeopeaneCKoe oﬁyqe}me:

Matpuunsiii cuare3 IHK — perukanud. Hpuanuns! perkanuu JJHK. Mexannsm permukanun JJHK.
Penapanusa JIHK (mopennekatuBHas, nmoctperuiekatuBHas). Peakunn marpudHoro cuatesa. [IpuHimm
KOMIUIEMEHTAPHOCTH B peakuusx marpuuHoro cuutesa. JJHK u rensl. I'eHeTnueckuit Koj, ero CBOMCTRa.
Tparckpunmust — MmaTpuaHblil cuaTe3 PHK. Tpancnsanus u e€ atamel. Y clioBUsS OMOCHHTE3a OeKa.
Crpoenue 1-PHK n xonupoBanue aMmuHokucioT. Pois pubocom B OnocnnTe3e Oenka

ITpakTH4yeckoe 3aHATHE:

Pemenune 3amau Ha OMpeACJICHUE ITOCICA0BATCILHOCTU aMUHOKUCIIOT B MOJICKYJIC Oenka.

Pemenue 3amau Ha ompeieeHIE MOCIEI0BATEIFHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelika B ClTydae
M3MEHEeHHs nocieaoBarensHocT HykiaeotuoB JJHK

Tema 1.6.

PasMHoOKeHHEe OPTaHH3MOB.

OcHoBHOe coepkaHne

Teoperuueckoe o0yuenne:

Bupycsbl — HekieTouHbIe OPMBI KHU3HU U 00IHUraTHBIC Mapa3uThl. CTPOGHUE MPOCTHIX U CIOKHBIX
BUPYCOB, pETPOBUPYCOB, OakTeprodaros. XKusnennsiit uuka JJHK-conepxammx Bupycos,
PHKconep:xammx Bupycos, 6akrepuodaros. BUY, renatut yenoseka.

Bakrepun. O6mas xapakrepuctuka. [lonstre mramm. Bupychl n OakTepun: CXOACTBA U Pa3IHUHS




IIpakTH4yeckoe 3aHsTHE:

Bupycusie n 6aktepuanpable 3a0oieBanmsa. OONMe MPUHIIMITE UCIIOIB30BAHMS JICKAPCTBEHHBIX BEIIECTB.
OCOOCHHOCTH MPUMEHEHUSI aHTHOUOTHKOB.

[Ipencrapienne yCTHBIX COOOIIEHUH ¢ TIPEe3EHTAINEH, TOATOTOBIEHHBIX 0 TIEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBaHHBIX TPETIOaBaTEIEM

Tema 1.7. OcHoBHOe coiep:kaHne
HHAMBHIYAIbHOE PA3BUTHE Teoperuueckoe o0y4yeHue:
opranu3ma.

AccuMHITANINS U JUCCUMIUISIIHS — JBE CTOPOHBI MeTabom3Ma. Tumsl 0OMeHa BEIECTB:
aBTOTPOQHBIH U TeTepoTpodHBIA, a9pOOHBIN 1 aHAIPOOHBINH. DHEPreTHYecKoe 00eCTICYeHNE KIIETKH:
npespamienne AT® B oOMeHHBIX poneccax. PepMEHTATHBHBIN XapaKTep peakUuii KIETOYHOTO
MeTabon3Ma

[lepBUuHBIi CHHTE3 OPraHNYECKHX BEIIECTB B KiieTke. [macTrnueckuit oomen. @oTocuHTe3. XeMOCHHTES.
AHa3pOOHBII YHEpPreTHIeCKUi 0OMeH. AHa3pOOHBIe opraHu3Mbl. bpoxkenue, aBTOTpOQHEIH U
reTepoTpo(HBIN THIT MUTaHHUA. AHAPOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHU. DTaIbl
9HepreTHyeckoro ooMeHa. [ mukonus. buonornyeckoe oKucIeHNE, WK KIETOYHOE JbIXaHUE

Tema 1.8. OcHoOBHOe coJiepKkaHue

)KH3HeHeHTeJIbHOCTL KJIETKH.
TeopeTnyeckoe o0y4enue:

Kierounstit ik, ero meprozs! U perymsnus. [leprnonsr naTepdassl mX 0cOOEHHOCTH.
JuddepeHimanyst KIETKA U apecT KIETOYHOTo UK. Jlenerne kineTkn — muto3. CTaauym MUTO3a U
TIPOUCXO/ISAIINE TTPOIIECCHI.

Kapuokunes n nutokune3. buomornueckoe 3HaueHuEe MUTO3a. Mel03 — peyKIIMOHHOE JCJICHNE KICTKH.

Craauu meio3a. Meiio3 — 0CHOBa MMOJIOBOTO pa3MHokeHus. [ToBeeHre XxpoMmocoM B Meno3e.

Kpoccurrosep. bronornueckuii cMpicn Meiiosa. D dekTsr Mmerio3a. Meiio3 B )KH3HEHHOM ITUKJIE
OpPTraHU3MOB




Pazgen 2. CtpoeHue u pyHKOHMH OpraHu3Ma

Tema 2.1.

CTpoeHue opranuzma

Conep:xanue

Teopernueckoe o0yueHue

OZ[HOKJ'IeTO"IHI)Ie OpraHUu3MEbIL. Kononuansanie OpTraHUu3MBbL. MHOT0OKJICTOYHBIE OpraHu3MBbl.
BzaumMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHusma. (DYHKI_II/IH. OpFaHLI " CUCTEMBI OPraHoOB.

AnmnapaTbl OpraHos.

T'omeocras Oopranuvsma M €ro noAgACpKaHuc B Npoueccce KU3HCACATCIbHOCTH.

q)}IHKI_II/IOHaIH)Haﬂ CHUCTEMaA OpraHoB. Tkanu paCTCHI/Iﬁ. Txanu )XMBOTHBIX U YCIOBEKA. Opl" aHbI paCTeHHﬁ.
OpFaHBI " CUCTCMBbI OPraHOB JXMUBOTHBIX 1 YCJIOBCKA. 3HaueHUE OIIOPBI, ABUXKCHUS, IMTAHUA, AbIXaHU,
TpaHCHIOpTa BCIICCTB, BbIACIICHUA, 3AIIIUTHI. 3HadeHue MPOSABJICHUS Ppa3APAXXKUMOCTU U PEryJIAIUN

IIpakTH4yekoe 3aHATHE:

Teopus kioHaIBHO-CENeKTUBHOTO nMMyHUTeTa [1. DOpnuxa, .M. Meunukosa. MHpekmoHHbIe
3aboseBaHus U snuAeMusl. BaxHelye snuieMuy B HICTOPUH 4€JI0BEUECTBa. BakHaIMs Kak
npodmIakTHKa HHGEKITMOHHBIX 3a00IeBaHUA.

IIpencraBienne yCTHBIX COOOIICHUN ¢ TIPE3CHTAITUEH, ITOATOTOBIICHHBIX 10 TIEPEYHIO0 HCTOYHHUKOB,
PEKOMEHTOBAaHHBIX TIPETIOAaBaTEeIIeM

Tema 2.2.
®opMBbI PA3MHOKEHHSA
OpraHu3MoB

Conep:xanue

Teoperuyeckoe o0y4eHue:

DopMbl pa3MHOKEHHSI OpraHu3MoB. becnosoe u nojoBoe pazMHoX)eHne. Bupl 0ecronoro pa3sMHOKEHHUS:
IpOCTOE AEJICHUE HAABOE, TOYKOBAHUE, PA3MHOXKEHUE CIIOPAMH, BETETATUBHOE Pa3MHOXKEHHE,
¢parmenTanus, koHuposanue. [lonoBoe pa3sMHOXKEHHE.

g mpodeccuit/criennanbHOCTEN, CBI3aHHBIX ¢ 00BEKTOM M3y4eHHUs “‘PacTeHns” TeOpeTHIECKHA
MaTepuan TeMbl “@opMbI pa3MHOKEHHUS OPraHU3MOB” U3ydaeTcsl YIIIyOJIeHHO Ha IPUMEpe OpraHmu3mMa
pactenuii. Pa3MHOXKeHME YeIoBeKa U )KUBOTHBIX paCCMaTPUBAIOTCSI 0030PHO




st mpodeccuit/crennanibHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM U3y4yeHHus “YKUBOTHBIE” TEOPETUUECKUI
Mmartepuai TeMbl “@OopMbl Pa3MHOKEHHS OPraHU3MOB™ H3Yy4aeTcsl yriIyOJIeHHO Ha IIPUMEpPE OPraHu3MOB
KUBOTHBIX. Pa3MHOKEHNE pacTEHU 1 YeloBeKa paccMaTpUBalOTCsl 0030PHO

s mpodeccuit/crennanibHOCTEN, CBI3aHHBIX ¢ 00bEeKTOM M3y4yeHus “UeraoBek” TeopeTHudecKuit
Marepuai TeMbl “@OopMbl pa3MHOKEHHS OPraHU3MOB™ U3Yy4aeTcsl yIIIyOJIeHHO Ha IPUMEPE OpraHu3Ma
YeJIOBEKa.

PasmHoxeHHE paCTCHI/Iﬁ " J)KUBOTHBIX PAaCCMATPHUBAKOTCS 0630pH0

OcHoBHOe coep:kaHHne

Tema 2.3. OuTorenes ;KUBOTHBIX U
yeJI0BeKa

TeopeTuqeclcoe oﬁyqe}me:

I'amerorenes y xuBoTHBIX. CriepmaTorenes u oorenes. CTpoeHHe MOJIOBBIX KIETOK.
OmomoTBOpEeHNE M AIMOPHOHAIIEHOE pa3BUTHE JKUBOTHBIX. [lapTeHorenes. DOMOprorenes (Ha mpuMepe
naHnetrHuka). Ctagum sMOproreHesa

Pocrt u pa3Butue xxuBoTHBIX. [locTamOproHanbHbIM iepuo. [IpsMoe u Henpsimoe pa3BUTHE.
PazButie ¢ Mmetamop(0o30M y 6€CIIO3BOHOYHBIX M IO3BOHOYHBIX KUBOTHBIX. CTanuu
MOCTAIMOPHOHAIBHOTO PAa3BUTHSI Y KMBOTHBIX M YelloBeKa. [lepronbl OHTOreHe3a yenoBeKa.
buonornueckoe crapenue u cmepts. ['epoHTONIOTHSA

OcHoOBHOe cofiep:kaHue

Teopernueckoe o0yuenne:

Tema 2.4. OHTOreHe3 pacTeHuii

lametodur u ciopodut. PazMHOXKEHNE B pa3BUTHE BOIOPOCIEH. Pa3MHOKeHNE U pa3BUTHE CIIOPOBBIX
pacteHuil. PazMHOXEHME U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ileproasl oHTOreHe3a pacTeHui

Tema 2.5. OcHOBHELIE IOHATHS
I'€HEeTHKH

OcHoOBHOe cofiep:kaHue

Teopernueckoe odyueHue:




['eneTnka Kak Hayka 0 HaCJIE€JCTBEHHOCTH U U3MEHUYUBOCTU OpraHu3MOB. OCHOBHBIE T€HETUUECKHIE
MOHATHA U cUMBOJEL. ['eH. ['eHotumn. deHotur. AsiensHbIe TeHbl. ATbTepHATHBHBIEC TPHU3HAKH.

JIOMHHAHTHBIN U pelleCCUBHBIN pu3Haku. I 'oMo3uroTra u rerepo3urora. Yucras muans. [ mOpuapL.
OcCHOBHBIE METO/TBI TEHETUKU: THOPHUIOJIOTHIECKHN, IIUTOJIOTHIECKHE, MOJIEKY I PHOT €HETHIECKHE

Pa3nen 3. Teopus 3BoJIIOIUH

Tema 3.1. UcTopus
OBOJIOIHOHHOTO YUEeHH S

OcHOBHOe coJepKaHue

TeopeaneCKoe oﬁytle}me:

[lepBbie 3BOMIOIMOHHBIC KOHIIETIINH. | pagyanucTrndeckas SBONMONHOHHAs KoHIenws XK. b.
Jlamapka. J[Bmwkymue cuibl 3Bomtorun. Kpearnronusm u tpancopmmsm. Crucremaruka K.

JIunnes u e€ 3HaueHue st GOPMUPOBAHUS UICH DBOIIOIUU

[penmocbuTKE BOSHUKHOBEHUS TAPBHHU3MA. JBOIONHS BUJIOB B Ipupoie. boprba 3a cymecTBoBanue.
EctecTBeHHBIN 0TOOp. /IMBEpreHIys NpU3HAKoB U BUI000pa3oBaHue. OCHOBHBIC TOTOKEHHSI
cuHTeTHIeCKOH Teopun dBomroIuu (CT3). Poib »BOFOIIMOHHON TeOpHH B hOPMHUPOBAHUHN HAYIHOM
KapTUHBI MUpPA

Tema 3.2. MUKpPO3BOJIIOIUSA
Maxpo3BoJionus

OcHOBHOe CoIepKaHue

IIpakTH4Yeckoe 3aHATHE:




MUKpO3BOIIOLNS ¥ MAKPOIBOIFOIHSI KaK 3TaIlbl SBOJIOLMMOHHOTO Mporiecca. ['eHeTHYecKre OCHOBBI
9BOMONMHK. MyTanyuy ¥ KOMOMHAIINY KaK AJIEMEHTapHBIA SBOIOIMOHHBIN MaTepual.

[Momymsiiys Kak 3JeMEeHTapHas €AMHUIA SBOIFOIIHH.

Jrxymme cuitbl ((hakTopbl) SBOITONUN. MyTallMOHHEIH MTPOIleCC 1 KOMOMHATHBHAS H3MEHUYHUBOCTb.
Murpanus. M3omsamus momymsaiuii: reorpadudeckas (MpoCTpaHCTBEHHAS ), OMOIOTHIECCKas
(penpoayKTUBHAS).

EctectBeHHBIN 0TOOP — HampaBISFOIIKHN (hakTop IBONIONHH. bopbOa 3a cyliecTBOBaHHE Kak MEXaHU3M
NEHCTBUS €CTECTBEHHOTO 0TOOpa B MOMYJIANNSX. BUa 1 ero kputepuu (TIpU3HAKH).
BumoobpazoBaHue kak pe3ybTaT MUKPOIBOIFOIHH

Maxpoassomonusi. DopMbl 1 0OCHOBHBIE HarpaBieHus: MmakposBoionuu (A.H. Ceseprios). [1ytu
MOCTIDKEHHS OMOJIOTHYECKOTO TIporpecca: apoMopd03, HAOaTanTaIlus, o0IIas 1ereHeparys.
MeToapl U3yd9eHHsST MaKPOIBOTIOINH. 3aKOH 3apoabIeBoro cxoactsa (3akon K. bapa).
buorenerudeckuii 3akoH (3.

I'ekkenb, ®. Miosiep). OOIHe 3aKOHOMEPHOCTH (ITPaBHIIa) SBOJIIOLIUN

Tema 3.3.

Bo3nnknoBenue
JKM3HM Ha 3eMJie

" paspuTHe

OcHOBHOe coJep:xaHmne

Teoperuueckoe odyueHue:

['umoTess! 1 Teopry BOSHUKHOBEHUS )XKU3HH Ha 3eMIIe: KpealliOHU3M, CAMOTIPON3BOIEHOE (CTIOHTAHHOE )
3apOoXKACHNE, CTAIlMOHAPHOE COCTOSIHUE, MaHCTIepMus, Onormmoa3. Hagamo opranmdeckoi IBOIONNH.
[ostBeHME IEPBBIX KIETOK. DBOJIOHUS METa00IM3Ma. DBOJIOIHS MIEPBHIX KIETOK. [IpokapnoTsl n
3yKapuoThl. [IpONCX0KIEHHE MHOTOKIIETOUHBIX OPTaHU3MOB.

Bo3HukHOBEHNE OCHOBHBIX HapCTB OYKapUuoT.
OcHOBHbBIE YCPTHI 3BOJIIOLUHA PACTUTEIILHOTO MHUpPaA. OCHOBHBIE YCPThI 3BOJIIOIUHA KUBOTHOI'O MHpPa

IIpakTH4yeckoe 3aHATHE:

[IpencraBiieHre yCTHOTO COOOIICHUS M JICHTHI BPEMEHH 110 OCHOBHBIM 3TaIllaM BOSHUKHOBEHUS U Pa3BUTHUS
’KUBOTHOTO Ml PACTUTEIBHOTO MUPA, MOATOTOBJICHHBIX 110 TIEPEYHIO NCTOYHUKOB, PEKOMEHIOBAHHBIX
MpenoaBaTeieM

Tema 3.4.

OcHoBHOe coaeprkaHue




IMpoucxo:xkneHue yesioBeKa —
AHTPOMOTeHe3

TeopeTnyeckoe o0y4enue:

AHTpOHOJIOI‘I/ISI — HayKa O YCJIOBCKE. CucremMaTHUECKOE MOJIOKEHHE YETIOBEKA. CXOZICTBO YCJIOBCKaA C
JKHBOTHBIMH. OTINYHS YEI0BEKa OT KUBOTHBIX. HpHMOXO)KI[CHI/Ie " KOMIIJICKC CBsA3aHHBIX C HUM
IMMPU3HAKOB. Pa3BuTHE TOJI0BHOTO MO3ra U BTOpOﬁ CUTHAJILHOM CHCTEMBI.

CooTHolleHne OMOIOTHICCKUX U COITHATBHBIX (PAKTOPOB B aHTPOITOTCHE3E

OCHOBHBIE CTaINU aHTPOTIOreHe3a. J[PHOMUTEKN — MPEIKH YeIOBEKa U YeIOBEKOOOPa3HBIX 00E3bsH.
[IporoaHTpom — MpeaIIecCTBEHHUK YeI0BeKa. ApXaHTPOIl — JpeBHENIHIA YenoBek. [laneoanTpon — npeBHUA
yenoBek. HeoaHTpoIl — 4eI0BeK COBPEMEHHOTO TUIIA. DBOJIIOIUS COBPEMEHHOTO YCIIOBEKA.

Uenoseueckue pacbl. OCHOBHBIE OOJBIINE PACHL: €BPONICOUIHAS (€Bpa3HiicKas), HerpoaBCcTPAIOUIHAS
(9KBaTOpHaNbHAs), MOHTOJIONTHAS (a3MaTCKO-aMEepHKaHCKast). BpeMst 1 MecTo BOSHUKHOBEHHS
yeJoBeueckux pac. EAMHCTBO uenoBeyeckux pac

IIpakTH4yeckoe 3aHATHE:

Bpewms u myTH pacceneHus denoBeka 1o miaHere. [Iprcnoco01eHHOCTh YeoBeKa K pa3HbIM YCIOBHSIM
cpenbl. Bimusaue reorpaduyaeckoit cpeasl Ha MOPQOTOTHIO U (DU3UOIOTHIO YEJIOBEKa

3aLL[I/ITa JICHT BpEMCHU U MCHTAJILHBIX KapT B (I)OpMaTC YCTHOT'O COO6].L[CHI/I$I, NOATOTOBJICHHBIX I1O MEPEYHIO
HUCTOYHUKOB, pPCKOMCHIOBAHHLIX ITPCIIOAABATCICM

Pasznea 4. Dxojorus

Tema 4.1. DkoJ10rnYecKne
(axTopbl U cpeabl JKU3HU

OcHoBHOe Coa€CpKaHue

Teoperuyeckoe o0y4eHue:

Cpenpl 00UTaHUs OPraHU3MOB: BOTHAS, HA3€MHO-BO3/TyIITHAS, TOYBEHHAs!, BHYyTpHOpraHn3MeHHas. dusnko-
XUMHYECKHe 0COOEHHOCTH cpe oOuTaHus opraHu3mMoB. [IprcrmocoOeHuss OpraHu3MoB K JKU3HU B Pa3HBIX
cpenax. [lorarue sxonoruaeckoro gakxropa. Kimaccupukamms sxomorndeckux dakropos. [Ipasuino
muanmyMa FO. JInbuxa. 3akon Tonepantaoctu B. llendopaa

CamocrosiTesqibHast padoTa

Crpoenne u pyHKIIHM OpraHU3Ma




Bcero
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7. YHEBHO-METOJUYECKOE U MATEPHUAJIBHO-
7.1 TEXHUUYECKOE OBECIEYEHUE IPOT'PAMMBI YUEBHOM

JAUCHUTIJINHBI

Oobs13aTeIbHAA IUTEpPaTypa:

1.  Aradonona U.b., Kamenckuit A.A., CuBornazos B.W. u np. /buonorusi: 6a30Bbrit
YPOBEHB: y4eOHMK Ui 00pa3oBaTebHBIX OPraHHU3aIluN, PEATU3YIOIIHX

oOpazoBarenbHbIE MPOTPaMMBbI CpeAHETO MPodheCcCHOHATHLHOTO 00pa3oBaHus; 1-¢ u3ganue
Mocksa : Ilpocemenue, 2023. — 273 c. — ISBN 978-5-09-107576-2. — Tekcrt :
ANIEKTPOHHBIN // DNEKTPOHHBIH pecypc uudpoBoit obpazoBarenbHor cpeasl CIIO
PROFo0GpazoBanue ; [caift]. —  URL: https://profspo.ru/books/139352
JlonoiHuTeIbHAS JIUTEPaTypa:

2. AradonoBa W.b., CuBornazo B.W. /buonorus: 6a30BbIii ypoBeHb: MPAKTUKYM :
ydueOHOoe mocobue, pazpaboTaHHOE B KOMIUIEKTE ¢ y4eOHMKOM i 0Opa3oBaTeIbHBIX
OpraHu3aIlni, peaNM3yIONNX oOpa3oBaTeIbHbIC MIPOTPaAMMBI CpEIHETrO
npodeccruonanprHoro oobpasoanus. 1-e uzganue Mocksa : I[Ipocsemenne, 2023. — C.110
— ISBN 978-5-09-111819-3. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHBIN pecypc
mugpoBoit  obpazoBarenbHo cpensl CIIO PROFoGpazoBanue : [caiit]. — URL:
https://profspo.ru/books/139353 W HTepHeT-pecypchl:

1. Poccuiickas anexktponHas mkoia https://resh.edu.ru/

2. Dnextponnbiii pecypc PROFo6pa3oBanue https://profspo.ru/
7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Peanuzauus mporpamMmbl 0011€00pa3oBaTeNbHON yuyeOHOM IucUUIIMHBL «bronorus»

OCYILIECTBJISIETC B Y4eOHOM KaOWHETe MATEeMaTUYECKMX U ECTECTBEHHOHAYUHBIX
JUCHUIUIMH B KOTOPOM €CThb BO3MOXHOCTh MPOBOJUTH 3aHSTHUS, TPYIIIOBbIE U
WHJIUBUAYAJIbHbIE KOHCYJIbTAIIMHU, TEKYIIUHA KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIlIUIO
KaK B TPaJUIIMOHHOW (OpMe, TaK U C MCIOJIb30BAaHUEM WHTEPAKTUBHBIX TEXHOJOTUU H
pPa3TUYHBIX 00pa30BaTEIbHBIX METO/IUK.
[lepeduenn 060pyAOBaHUS U OOBEKTOB ISl POBECHUS 3aHITHI:

* Cron nnsa npenoaasarens — 1;

* Cryn nnsa npenoaasarens — 1;

e Crobl 1151 CTyAEHTOB — 15;

e Crynps 1j1s CTyJEHTOB — 15;

e Jlocka knaccHast — 1 mT.;

* MapkepHas qocka — 1 mr.;

* DOkpaH — [;

e IIpoekrop — 1;

* IIkadsr —2;

« KowmmbrorepHsiit ctoa — 1, i HoyTOyk uiau kommbroTep— 1 miT.

* PakoBuHa — | mir.


https://profspo.ru/books/139352
https://profspo.ru/books/139352
https://profspo.ru/books/139353
https://profspo.ru/books/139353
https://resh.edu.ru/
https://resh.edu.ru/
https://profspo.ru/
https://profspo.ru/
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» IlIxadsr 1aboparopHbie — 5 MWIT.
*  Muxkpockomn — 11 mr.
* JKamo3swm - 2 mr.
* Cpencra noaxintoueHus: k IHTepHeTy

Nmerorcst Takke ydyeOHBbIE ayJUTOPUU MJIA CAMOCTOSTENbHOW PabOThl, KAOMHETHI JIs
MPOBEICHMSI TPAKTUYCCKUX 3aHITHH, OCHAIEHHBIE O0OPYIOBAaHWEM TEXHUYECKUMH
cpenctBamu oOy4deHHS W Marepuaiamu, yuutbiBarommmu TpedoBanus OI'OC COO u
dI'0OC CIIO.

[Tomenienuns: kaOMHETOB yIOBIETBOPSIOT TpeOoBaHUsIM CaHUTAPHOIHIEMUOTIOTHYECKUX
npaBuil U1 HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo 000pyJI0BaHUEM, B TOM
qyCclie CeNUaTIN3upOBaHHON yueOHOM MeOembIo U CpeICTBAMU OOYUEHHMS, JOCTATOYHBIMU
JUTSl BBITIOJIHEHUSI TPEOOBAHUM K YPOBHIO TTOATOTOBKU 00YyYarOIINXCS.

[Ipu mpoBeneHUN 3aHATHI UCIIOJIB3YETCS AIEKTPOHHBIN pecypc uppoBoit
o0pa3oBaTeILHON Cpebl «PROFo0pa3oBanue» u BJICKTPOHHBIE
oOpazoBarenbHbIe pecypcbl Hayunoit oubmmotexu Y.

JlocTyn K KOHTEHTY U CEpBHCaM Ha 3JIEKTPOHHOM pecypce HU(ppoBOi 00pa3oBaTeIbHON
cpenst CIIO PROFoOpa3zoBanme TpemaoOCTaBIsSETCS B COOTBETCTBHH C YCJIOBHUSIMU
noamucku JII'Y depe3 MuuHbIN KaOMHET 00yJarOIIIXCS.

JuciuiuinHaa  peanm3yercss B TpaJMIUOHHOM  (opmaTe, ¢  HCHOJIb30BaHUEM
MHTEPAKTUBHBIX (HOPM TPOBENCHUS YUEOHBIX 3aHSATHUN, B CHHXPOHHOM UM aCHHXPOHHOM
pexxume Ha oOpazoBaTenbHoi mnatdopme CI1O

PROFo06pazoBanue https://profspo.ru/.



https://profspo.ru/
https://profspo.ru/

8. PEKOMEHIAYEMAS JIMTEPATYPA

Jna cmyoenmog:
OcHoBHas iMTEpaTypa:

1. Huéynesckuii, A.FO. buonorus. B2 1. Tom 1. B 2 u. Yacte | : yueOHUK U IPAKTUKYM JUIsI By30B
/ A. YO. llubynesckuii, C. I'. MamoHTOB. — MockBa : M3narensctBo IOpaiit, 2023. — 297 c.—
(Beiciee  o6paszoBanme). — ISBN 978-5-534-00118-1. — Teker : 2yeKTpOHHBIN //
OobpazoBarenbHas iarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/452918 (nmata
oOpamenus: 18.07.2022).

2. buonorus : y4yeOHUK M MPaKTHKyM AJs cpenHero npodeccuoHanbHoro odpasosanus / B. H.
SApeirus [u gp.] ; nox penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa : M3garensctBo FOpaiiT,
2023. — 378 c.— (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr :
anekTpoHHBIH  //  OOpa3oBatenmpHass  1uiargopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/489661 (mara obpamenus: 18.07.2022).

3. Hapsun Y. Ilpoucxoxaenue BumoB ... CI16.: Hayka, 1991.

Jlonmo/IHMTeIbHAS JIUTepaTypa:

1. buopaznooOpasue u oxpaHa MpUPOBI : yIeOHHUK U mpakTUKyM Jutst By30B / E. C. HBanos, A. C.
Uepnakosa, B. A. Mapkos, E. A. Jlynanos. — 2-e u3ga., ucmp. u gon. — Mocksa : M31aTenscTBo
IOpaiit, 2023. — 247 c. Tekcr : anekTpoHHbId / OOpazoBarenpHas mwiardgopma KOpaiT [caitr].
— URL: https://urait.ru/bcode/475410.

2. Eroposa T.A., Knynoa C.M., XXuyxuna E.A, OcHoBbl OuoTexnosnioruu. M.: Akanemus, 2005

Kenuna H.1O., be3pyuxo H.B. buonorus B Tabnunax u cxemax. M.: @enukce, 2008.

4. TIlexos A.Il. Buonorus ¢ ocuosamu 3kosioruu. M.: Jlaus, 2005.

[98)

/Jlna npenooasameneit:
1.  OG6 ob6pazoanuu B Poccuiickoit @enepanuu: denep. 3akon ot 29.12. 2012 Ne 273-03 (B
pen. ®enepanbubix 3ak0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, o1 23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-
®3, o1 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-P3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMHU
®denepanbHbM 3ak0HOM OT 04.06.2014 No 145-03, B pea. Ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2. Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 31 nmexabps 2015 r. N 1578 "O
BHECEHUU U3MEHEHHI B (he/iepanbHbIi rocyAapCTBEHHBIH 00pa30BaTeNbHbINA CTAaHIAPT CPETHETO OOIIETO
o0pa3oBaHMsl, yTBEPKICHHBIN pruka3oM MuHHCcTEepCcTBa 00pazoBaHus U Hayku Poccuiickoit @enepanuu
ot 17 mas 2012 r. N 413».

3. @enepanbHbIi roCyJapCTBEHHBIN o0pa3zoBaTeNbHBIN CTaHJapT CpPEIHETO
npodeccuoranibHoro oo6pazoBanus (PI'OC CIIO) mo cnemmambHocTH 20.02.01 «Dxonorudeckas
0€30MacHOCTh TPUPOIHBIX KOMIUIEKCOB»,yTBEPKICHHBIM MPUKAa30M MHHHCTEpCTBA 0Opa3oBaHUS U
Hayku Poccuiickoii @enepannu Ne 351 ot 18.04.2014;

4. TlpumepHasi ocHOBHas oOpa3oBaTellbHAs MPOrpaMMa CPEIHEro oO0Iero oOpa3oBaHHA,
0J100peHHasl pernieHrueM GeaepabHOr0 yueOHO-METOINYECKOTO 00BEIMHEHHS TI0 0011IeMy 00pa30BaHHIO
(mpotokoun ot 28 uronst 2016 r. Ne 2/16-3)

HNuTepHeT-pecypcnl
HocTtyn k anexkTpoHHOM Oubnrorexku Ha http://elibrary.ru
HanmonanwsHas snekTpoHnHas 6unbnanoreka https://H36.pdy/.
buonorus knerku.http:/www.cellbiol.ru.
Angiosperm Phylogeny Website. http:// www.mobot.org/MOBOT/Research/APweb/

Animal Diversity Web http://animaldiversity.ummz.umich.edu/site/index.html
http://www.virologynotebook.co.uk/General/general virology.htm General Virology.

http://www.marietta.edu/~mecshaffd/invert .Invertebrate Zoology.
http://www.microbes.info .Microbiology Information.
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https://urait.ru/bcode/452918
https://urait.ru/bcode/489661
https://urait.ru/bcode/475410
http://elibrary.ru/
http://www.cellbiol.ru/
http://www.mobot.org/MOBOT/Research/APweb/
http://animaldiversity.ummz.umich.edu/site/index.html
http://www.virologynotebook.co.uk/General/general_virology.htm
http://www.marietta.edu/~mcshaffd/invert/
http://www.microbes.info/

9. Wikipedia http://wikipedia.org

10. https://sbio .info (Bcst 6uomnorus. CoBpemenHast OM0I0THs, CTaThH, HOBOCTH, OMOJIMOTEKA).

11. http://window.edu.ru (EnuHoe okHO nocTyma K oOpa3oBareibHBIM pecypcam HHTepHeTa 1o
OMOJIOTHH).

12. http://window.edu.ru/catalog/resources/biologiya-test?p_nr=50. (Tect ans aOUTypHEHTOB IO BCEMY
LIKOJIBHOMY KypCy OMOJIOTHH)

13. https://biology.ru/course/design/index.htm.(buonorust B OTkpbiToM Komemke.CalT CcoaepKUT
ANIEKTPOHHBIN y4yeOHuK moOuomnoruu, Online Tecter).www. informika. ru (DnekTpoHHBIN y4eOHUK,
0O0JIBILION CIMCOK HHTEPHET-PECYPCOB).

14. (buonorus mist MKOIBHUKOB. KpaTkas, KOMIakTHAs, HO JOCTATOYHO MOJAPOOHAs MH(POpMAIUs 1Mo
paznenam: «OOmmas 6uonorus», «boranukay, «3oomorus»,«Uenoek»).https://www.google.ru/search?
client=opera&gq=www.+bril2002.+narod.+ru&sourceid=opera&ie=UTF-8&oe=UTF-8



http://wikipedia.org/
https://sbio.info/
http://window.edu.ru/
http://window.edu.ru/catalog/resources/biologiya-test?p_nr=50
https://biology.ru/course/design/index.htm
https://www.google.ru/search?client=opera&q=www.+bril2002.+narod.+ru&sourceid=opera&ie=UTF-8&oe=UTF-8
https://www.google.ru/search?client=opera&q=www.+bril2002.+narod.+ru&sourceid=opera&ie=UTF-8&oe=UTF-8

