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[Iporpamma mo yueOHOMY mpeamety "buomorusa" (mamee - Ouwosorus) Ha
YpOBHE cpeqHero obmiero odpaszoBaHus pa3zpaboraHa Ha ocHoBe dDenepabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, KoHuenumu mnpenoaaBaHusi ydyeOHOro npenmera «buonorus» u
OCHOBHBIX MOJIOKEHUH (eepanbHoi paboyeil mporpaMmbl BOCIIUTAHUS.

Yuebnbrii npeamer «buonorusiy yrioyonéHHoro yposHs u3ydenms (10-11
KJIACChI) SIBIISIETCS OJIHUM M3 KOMIIOHEHTOB MpeaMeTHOM obmactu «EcTtecTBeHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHusm OI'OC COO npodunbHbe
y4eOHbIE MPEIMEThI, U3ydYaeMble Ha YTriayOJEHHOM YpOBHE, SIBIISIIOTCS CIOCOOOM
mupdepeHnmanm  00ydeHUs Ha YpPOBHE CpPEIHEro oO0mero oOpa3oBaHUS U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeTHUM MpodecCUOHATBHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTUX YYEOHBIX TMPEIMETOB JODKEH OBITh OpPUEHTUPOBAH Ha
MIPUOPUTETHOE pelieHue o0pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3AHHBIX C MpoQoOpUEHTalUeld OO0YyYalolUXCi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAay4YHOI'O 3HAHHMS, CBSA3aHHOTO C OWOJIOTHEN,
MEJIULIMHOM, KOJIOTUEN, TICUXOJIOTUEN, CITOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeameTy "buosorus" ma€r mpenacraBieHue o
Hea W 3ajladyaXx M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE, onpeesisieT 00si3aTesibHOe (MHBAPUAHTHOE) MPEMETHOE COJIepKaHUE, €T0
CTPYKTYPUpPOBAaHHME TIO pa3fenaM W TeMmaMm, pachpeleieHue M0 Kiaccam,
PEKOMEHIyeT MOCJIE0BAaTeIbHOCTh HM3yUEHHUs y4eOHOro marepuana ¢ y4€ToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKKM Y4eOHOro IMpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuaromuxci. B mporpamme 1o Ouosioruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3YyYeHUEM OMOJOTMHM Ha YPOBHE
OCHOBHOrO  oOmiero  oOpasoBaHusi, Onarogapss 4emMy MpOCMaTpUBaeTcs
HAIMpaBJICHHOCTh HA  TIOCIEAYIOIIee  pa3BUTHE  OWOJIOTHYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI,
HKOJIOTUYECKOTO MBIIUICHUS], MPEJICTABIEHUH O 3I0pOBOM 00pa3e KU3HH, Ha
BOCIUTaHUE OEPEKHOr0 OTHOUIEHUS K OKpYXKawIled npupogHoi cpeae. B
nporpamMme o OMOJIOTUHU TAKXKE MOKa3aHbl BOZMOXHOCTH Y4E€OHOTO MpeIMeTa
«buonorusiy B peammzaruu  TpeboBanmit  GI'OC COO k mMIaHUPYEMBIM
JUYHOCTHBIM, METAaIllpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHHUs U B
GbopMHpOBaHUNM OCHOBHBIX BHUJOB y4€OHO-TIO3HABATEIHHON  JEATEIHHOCTU
OoOydJarommxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OMOJIOrMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0Iero oopasoBaHUs
3aBeplIaeT OMOJIOTHYECKOEe OO0pa3oBaHME B IIKOJIE MU OPUEHTUPOBAH HA



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIIOTMH W OUOJOTMH Pa3BUTHS,
TE€HETHKH, CEJICKIIUU, OMOTEXHOJIOT UM, IBOJIIOIIMOHHOTO YYSHHS U SKOJIOTUH.

N3yyenue yueOHoro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY MOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHHUsT B  By3aX W OpraHu3alUsAX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHUS COCTAaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUW, TIOJYYEHHBIX TMPU  HU3YYCHHH  OOYYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eloB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanus, B 10—11 kmaccax 3TH 3HaHMS TMOJyYarOT pa3BUTHE. Tak,
paclmiMpeHbl U YriayOJaeHbl OHOJOTMYECKHE 3HAHMS O PACTEHUSX, *XUBOTHBIX,
rpu0ax, OaKTepHsIX, OpPraHM3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX >KH3HHU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS IOCIEMLYIOLIErO
BbIOOpa mnpodeccun. Bo3MokHa Takke MHTErpanus OHOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMHCS MPU H3YyYEHUU
(bU3UKU, XUMHUH, Teorpaduu U1 MAaTEMATUKH.

CrpykTypa mporpamMmbl 1o yuyeOHomy mpeamery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIIOUMOHHBI MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIs1 )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alllM, IBOJIOLMN OPraHUYECKOT0 MHUpa Ha 3eMJle,
COXpaHEHHUs1 OHMOJIOTUYECKOro pa3HooOpa3usi 1aHeThl. Tak, B 10 kiacce
U3Yy4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOMW OHMOJOTHHM, 3MOPHOJIOTHH U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU U CEJEKLUWH, OMOTEXHOJIOTUH U CHUHTETUYECKOU
OMOJIOTMH, AKTYaJIU3UPYIOTCS 3HaHUS OOydaromMxcs mo OOTaHWKE, 300JI0THH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBOIIOLUOHHOE
y4eHHE, OCHOBBI KOJIOTHH 1 yUeHHe 0 Ouocdepe.

VYueOnslii  npeaMer  «buonorus»  npuszBaH  00€CHEUYUTh  OCBOEHHE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, IPUHIUIIOB U MPABUIL,
JIe)KAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTSIX KIJETKH, OpraHu3Ma, IOMYJISLHH,
OMOLIEHO3a, 3KOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTUXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MPUKIIAIHBIX ACHEKTaX OMoNorudeckux 3HaHui. Jis
pa3BUTUSL M TOJJCPKAHUS MHTEpeca OOydaroluxcs K OHOJOTMH Hapsay Cco
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpXKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U PAa3BUTHUSA
TOM WM MHOW oO0nacTy OMOJIOTHMH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOeKHBIX
yU€HBIX B pPEIlICHUE BAXKHEUIIINX OMOJIOTMUECKUX U SKOJIOTHYECKUX MpoOIIeM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBIAJICHHUE  OOYYAIOUUMHUCS  3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHM3allMd JKHUBBIX CHCTEM pA3HOIO paHra U MpPUOOPETEHHUE YMEHMM
UCIIOJIb30BaTh 3TU 3HaHUA B (POPMUPOBAHMM MHTEpECA K ONpeenEHHON o0nacTu
npohecCHOHANBPHOM JESTENIbHOCTH, CBS3aHHOM ¢ OWONOrHel, WM K BBIOOPY
y4eOHOT0 3aBeICHUSA AJI MTPOAOHKEHNUS OMOIOTHYECKOTO 00pa30BaHUsl.

JlocTikeHne 1enu M3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIi1yOIEHHOM YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3aau:

OCBOEHHUE O00YYAIOIIMMHUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOIroo0Opa3uM M OCOOCHHOCTSIX OWUOJOTHUECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BHLAAOIMNXCSI OTKPBITHIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTUH;

O3HAKOMJIEHHE OOy4YaloIMXCd C METOJAAMH [O3HAHUS >KUBOW IMPUPOJIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOU H
KJIETOYHOM OHOJOTUH, 53MOpPUOJIOTMM W OWOJOTMU pPAa3BUTUA, TEHETHKU H
CEeJICKIIMM, OUOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, MaJ€OHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJIOTMYECKUX
uccienoBaHuii B yrabopatopur W B mpupone (HaOmoJeHHe, W3MEpPEHHUeE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHuEe OOy4YaloIMMUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAJIM3UPOBaTh W HCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; IOJIb30BATHCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJHMKOMW; YCTAHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM UM  COLUMAJIbHO-PKOHOMUYECKHMMH U  SKOJOTHUYECKHUMHU
npo0jemMaMu 4YeJIOBEYECTBA; OLICHUBATh TMOCIEACTBUS CBOEH MESITEIBHOCTH IIO
OTHOILIEHUIO K OKpYXarolleil NpupoaHO cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIFOJICH; OOOCHOBBIBAaTH U COOJIONATh  MEPHI
npoQHIaKTUKKA MH(MEKIIMOHHBIX 3a00JI€eBaHMI, TIpaBUia MOBEJICHUS B MPUPOIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy 00yYarOUUXCsl MHTEIJIEKTYalbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IIPOIIECCE 3HAKOMCTBA C BBLIAIOUIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OMOJIOTMH, pelIaeMbIMU €10 MpoOJeMaMH, METOAOJIOrHei
OMOJOTUYECKOTO UCCJIEI0BAHMS, MPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, perIeHrs] OMOIOTHYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
O0OBEKTOB U MPOILIECCOB;



BOCIIUTAHUE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
II€JIOM M K OTZIETHHBIM €€ 00BhEKTaM U SBICHUSAM; (DOPMHUPOBAHUE DKOJIOTHUCCKOM,
TeHEeTHYECKOM TIpaMOTHOCTH, OOIIEH KyJbTYphl TOBEIECHHUS B  MPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOUIMMUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOAOIIOIL30BaHUN (COOJIO/IEHHE TMpaBUJI TOBENCHHUS B TMPUPOJIE, OXPaHBI
BUJIOB, DKOCUCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 37I0OPOBBSI M 370POBBS
OKpyXaromux Jrofeil  (coOmomeHus Mep NpOPHIAKTUKH — 3a00JICBaHUM,
oOecrieyeHne 0OE30MaCHOCTH >KU3HEACSITENIBHOCTH B UYPE3BBIYANMHBIX CUTYAIUSIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HMU;

CO3JaHME€  YCIOBUM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOy4YaroIIMMUCS
VHIMBUTyaJIbHOU oOpazoBaTeIbHON TPaeKTOPHHU, CIocoOCTBYIOIIEH
MOCJIEeyIoNIEMy TPOPECCHOHATILHOMY CaMOOTPEEICHUI0, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEpPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO11ee 4ynca0 4acoB, OTBEACHHBIX HAa U3y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE CpeaHero obmero oopa3oBanus, coctaisger 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezemio0), B 11 ximacce — 102 yaca (3 yaca B HEIEIIO).

Ot60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEICTB OO0yueHUS OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenudUKU ero ColepKaHus W HAMpPaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTMUECKOTO0  00pa30BaHUS B OpPraHU3ANMIX CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTeIbHBIM YCIIOBUEM MPU O0OYYCHUN OHMOJIOTHH Ha yriayOJIEHHOM ypOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUYecKux padbor. Takke ydactue
OOy4YaronMXcsi B BBIMOJTHEHUU MPOCKTHBIX M Y4EOHO-HCCIIEOBATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMNPENCTSIETCS yYUTEJIeM Ha OCHOBE  HMMECIOITUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

CopaepkaHue TporpaMMBbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MHPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. BuoJsiorus Kak Hayka

CoBpeMeHHas OHMOJIOTHST — KOMIUICKCHAs Hayka. KpaTkast ucropusi pa3BuUTHS
Owonornu.  buonormdyeckne HAyKd M HW3ydaeMble UMH  TPOOJIEMBL.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCJIEAOBAaHUSA B
OHOJIOTHH.

3HadeHre OMOJOTUH B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuabl Mupa. [Ipodeccuu, cBsizaHHble ¢ Ouosiorueil. 3HaueHHEe OMOJIOTUU B
MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA: MEJUIIMHE, CEIIbCKOM XO3SIUCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpauun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. I'apsen, I'. Mengens, B. U. Bepuanckuii, U. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, J[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBs3b OMOJIOTMH C JpYyruMu Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbI M UX U3yYeHHE

JKuBble cucTeMbl Kak NOpeaMeT u3ydeHusi Ouonoruu. CBONCTBA MKUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOI'O COCTaBa, JUCKPETHOCTb M UEIOCTHOCT,
CIOXHOCTb U YIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOPTraHU3aLHs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alu >KUBBIX CHCTEM: MOJIEKYJSAPHBIM, KIETOUYHBIMH,
TKaHEBBIH, OPTraHU3MEHHBI, MOIYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTuyeckuii), OmochepHbiii. IIporecchl, NPOUCXOAAIIHE B IKHBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KUBOTO. KW3HB Kak (hopMa CYIIECTBOBAHUSA
Marepuu. Hayku, nusydaroiine >kMBble CHCTEMbI Ha Pa3HBIX YPOBHSAX OpraHU3allUM.

N3yuenne XKuUBBIX cucTeM. Metoansl Ouosiornueckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [loHaTue 0 3aBUCUMON U
HE3aBUCUMOM TmepeMeHHOoW. [lnmanupoBanune »skcnepumenta. IloctaHoBka wu
npoBepka rumnore3. HyneBas runotesa. [loHsaTre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH TMOJYyYEHHBIX
pe3ynbTaTtoB. I[IpuumMHBI HCKaKEHUS Ppe3ynabTaToB HKcnepuMmeHta. l[lonsitue
CTaTHCTUYECKOTO TECTA.

JeMmoHCcTpanun



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «buomormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepuu», «YPOBHH OpPraHU3ALMH KUBOU
npupob», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJoBeuecKoro opranuszmay, «buoreornenos», «buocdepay, «Metombl
W3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBanue:  jJaboparopHoe  O0OpyJoBaHUE  JUIsS MPOBEICHUS
HaOJI0/ICHU, N3MEpPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE PaA3IMYHBIX METONOB IpU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorus KJIeTKu

Knetka — CTpyKTypHO-(QYHKUMOHaJIbHAs eauHULA kuBoro. Mcropus
OTKpbITUs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Illnetinen, P. BupxoB). OCHOBHbIE TMOJOXKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM W KJIETOYHOM  OWMOJOTUM:  MHUKPOCKOIUS,
xpoMarorpadusi, 31eKTpodope3, METOoJ MEUYEHBIX aTOMOB, Iu(depeHnnanTbHoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue Qurkcuposanusix
K1emokK. DIEKTpoHHass MUKpockonusa. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiaen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOM MUKPOCKOI, «JIEKTPOHHBI MUKPOCKOID,
«HMcTopus pa3BUTHS METOA0B MUKPOCKOIIMMY.

ObopynoBaHue: CBETOBOMI MHKPOCKOI, MHUKpPOIIpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue METOOB KJIETOYHOM OHOJIOTUU
(xpomatorpadusi, snekrpodopes, gubdepeHnranTbHOE EHTPUDYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuuveckasi OpraHu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Boma u e€ posnb Kak pacTBOpPUTENs, peareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryisinuu. MuHepaiabHble BEUIECTBA KJIETKU, MUX OHUOIOrHyeckas
poJib. POJIb KATHOHOB M AHUOHOB B KIIETKE.

Oprannueckne BeLIECTBA KIETKU. buosormdeckue mnoauMepsl. bemnku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oejika, MHenTHAHas CBS3b. BTOpUYHAs, TpEeTUYHAsl, YETBEPTHUYHAS
cTpyktypbl. Jlenarypamus. CpoiictBa ©OenkoB. Kiaccudukanus — OenkoB.
buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXaPUbl U MOTUCAXaPUIBIL.
OOmuit  mnaH CTpoeHHs U (PU3MKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMKM YTrII€BOIOB.

Jlununel. M'aapodunsHO-THAPOGOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocpoIUNUabl, BOCKH, CTepouabl. buonormyeckue QyHKIUH
aunuoB. OO1Me CBOKWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK um PHK. CTpoenune HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun xommuiemeHntapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas criupans. MectoHaxoxaeHue u ounonorundeckue ¢pynkuun JTHK.
Bune PHK. ®yukunn PHK B ketke.

Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B MoJiekyine ATO.
buonornyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUNKH, UX (QYHKIHUU B
kietke. /pyeue Hyxneozuompugpocghamer (HTD). CexBenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmomMuKu, NPOmMeoMuKuU.

CtpykTypHas OuoOJOTHs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCTEAOBAHUS
COCTaBa U TPOCTPAHCTBEHHOM CTPYKTypbl OHoMoliekyn. Moderuposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKY U ux Komniexkcos. Komnviomepuwiii ouzaiin u
OpeanuyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnipeneneHne XUMHUYECKHX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MTPUPOJIEN.

Tabmuubl u cxembl: «llepuonnueckas Tabauia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJibl BOIbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOW MOJIEKYJbD», «CTpOE€HHE MOJIEKYI
yrieBojioBy, «CTpoeHue MOJEKyl JUnuaoB», «HyKJIenHOBbIE KHUCIIOTHI»,
«Ctpoenne Monekysibl ATOy.

O6opynoBaHue: XUMUYECKas TTOCY/1a U 000pYIOBaHHE.

JlabopaTtopnasi pabora «OOHapykeHHE OCJIKOB ¢ TTOMOIIBIO Ka4eCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUIMHU KICTKH

Tumnel KJIETOK: JyKapuoTHYeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpokapuoTHIeCcKoi KiIeTKU. KitleTounasi ctTeHka OakTepuil 1 apxen.
Oco0OeHHOCTH CTpOEHUsI TeTepoTpOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue " (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKHU.
[Inazmatuueckas wmemOpana (mnasmaniemma). CTpyKTypa — IJIa3MaTHYECKOU
MeMOpaHbl. TpaHCHIOPT BELIECTB yepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddysus, obneruéunass auddy3us), aKTUBHBIA (MEPBUYHBIA U BTOPHUHBIM
aKTUBHBIN TpaHcropT). I[lomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, Qarouuros3. Jk301uTo3. Kierounas
creHka. CTpykTypa U GyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpruOoB.

[urtomna3ma. [luto3one. [lutockener. [IBuxenune nuurtormiasmel. OpraHou bl
KkieTkd. OgHoMeMOpaHHbIE OPraHouIbl KIETKH: SHIOIUIa3MaTHYeCcKass CeTb
(OIIC), anmapar ['onpmku, JTU30COMBI, UX CTpoeHHE W (PyHKUMU. B3zaumocBszb
OJTHOMEMOpaHHBIX OpPraHouAOB KJIETKH. CTpOEHHE TpaHyJSIPHOTO PETHKYIyMa.
Mexanusm nanpasenenus 6eakos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyJisipHbIi)  3HAOIIIA3MATUYECKHMA
petukynyM. CekpetopHas QpyHkuus ammapata ['onbmku. Moougurayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancropt
BEILECTB B KJIeTKe. Bakyosn pacturenbHbIX KieTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbI  KJIETKU:  MHUTOXOHJPHUH,  IUIACTUJBI.
Ilpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue u GyHKIMA MUTOXOHApPUN H Twiactui. llepBudHble,
BTOPUYHBIE W  CIIOKHBIE  IUIACTUABI  (OTOCHUHTE3UPYIOUIUX  JYKapuOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHrne M (QyHKUUM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKHU. Pubocomsl. IIpomesxcymounvie Guramenmeol.
MukpodunameHTsl. Axkmunogvlie Mukpoguiamenmyl. MBbIlLIEYHBIE  KJIETKH.
Axmunogvle KOMNOHeHmbl HeMbluleuHblx Kiemok. Muxkporpyoouku. Kierounsrii
neHtp. CTpoeHMe U JBWKEHHE JKTYTHKOB U pecHUYEK. MUKpOTpyOOUuKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompybouxamu. Momopmsie benxu.

Anpo. O6osouka sapa, XpoOMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHHUE U
byakuun. SnepHsiii 6enKkoBbI MaTpUKC. [IpocTpaHCTBEHHOE PaCTHOIOKEHHE
XpoMocoM B uHTep(dasHOM snpe. yxpomamun u 2emepoxpomamui. benku
XpoMaTUHA — TUCTOHBL. J{uHamuxa si0epHou 00010uku 8 mumose. AHoephbiii
MPAHCcnopm.

Kinerounsie BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMmoHCcTpanun



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

Tabmumbr u cxembl: «CTpOCHHE JYKAPUOTHYECKON KIETKn», «CTpoeHHe
JKUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MHUTOXOHAPUNY, «S1po», «CTpoeHrne MPOKAPUOTUYECKON KIETKH.

O6opyioBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUabHBIX KIETOK.

JlabopaTopuass pabora «/3ydeHue CTpOCHHS KJIETOK Pa3TUYHBIX
OpPTaHU3MOBY.

IIpakTueckasi padora «/3ydyeHue CBOUCTB KJICTOYHOM MEMOPAHBIY.

Jlabopatopnass paGora «JVccnenoBanue miuazMonu3a W JEIIIa3MoJid3a B
PACTUTENIBHBIX KIETKAX).

IIpakTuyeckass padora «l3ydyeHue  JOBWKEHUSA  UUTOIUIa3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0MeH BellecTB U MPeBpallleHHE YJHEPTHH B KJIETKe

AccUMHUIIALINS U AUCCUMUWIISIIUS — JIBE€ CTOPOHBI MeTabonu3ma. Turbl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHBIA. YdUacTHe KHUCIOpOAa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecreueHue KieTku: npespameHue ATD B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakluil KIETOYHOTO
Merabonu3ma. DepMEHThI, HUX CTPOCHUE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuunsi GepMEeHTOB OT HEOPTaHUYECKHX KaTajau3aTtopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATUBHBIX
peaKkIuii OT pa3IMYHbIX (HaKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEHIECTB B KIeTke. POTOCUHTES.
AHOKcucenHblll U OKcuceHHblll omocunmes y baxmepuil. Ceemocobuparoujue
nueMeHmbvl U NUCMEeHMbl peakyuoHHo2o yeumpa. Poiib XJIOPOIIaCTOB B MPOLIECCE
dotocunTe3a. CBeToBas u TeMHOBas (a3pl. Pomoovixanue, Cs., Cy. u CAM-munoi
¢domocunmesa. 1lponykTuBHOCTh (hOoTOCHHTE3a. BiusiHue paznuyHbiX (HaKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuH, >KeJIe300aKTepru, CEpOoOaKTepUH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble opraHu3Mbl. Buael Opokenus. [IpoaykTbl OpoxkeHUS U HX
WCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIIIICHUE TITFOKO3BI.

buonorudeckoe okucieHUe, WU KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPHIA B
npolieccax ononoruyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTENbHOE
dbochopuupoBanue. Iuepeus memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoii ATD-cunmaszvl. IlpenmyiecTBa a3poOHOTO MyTH
oOMeHa BeIIecTB mepea aHadpoOHBIM. D(H(HEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpertsr: k. [lpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpt u cxembl: «PoTOCUHTE3Y, «IHEpreTUuecKkuil oomMen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XEMOCUHTE3Y.

O6opyioBaHue: CBETOBOM MHUKPOCKON, 000pYyJOBaHUE AJi MPUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass pabGora «l3ydeHuWe  KAaTaIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl).

JlaGopaTopnasi padora «/3yueHue (QepMEeHTATUBHOIO paCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTtopnass padora «CpaBHeHue 1iporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pabora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema /7. HacsiencrBenHasi uHGoOpMalus M peaju3anus eé B KJIeTKe

Peakuun MarpuyHoro cuurtes3a. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEaKIMIX
MaTpUYHOTO CUHTEe3a. Peanuzaius HaciencTBeHHON uHbopmaruu. ['eHeTnyeckuit

KOJ, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbil cuHte3 PHK. [Ipunuummns

TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnoptHeix PHK B GuocunTese Oenka.
VYcnoBus Ouocuntesa Oenka. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OuocuHTe3e OenKa.

Cospemennvie npeocmasieHusi o cmpoenuu ceHog. OpraHuszalys TeHoma y
MPOKAPUOT U DYKApPUOT. Perynsiius akTUBHOCTH T€HOB Yy TIpokapuoT. ['mmotesa
onepona (®. XKako6, XK. MaHo). MonexynsipHvie mexaHuzmbl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus 0OMEHHBIX
MPOILIECCOB B KieTKe. KineTounsiii romeocTas.

Bupycel — HekneTouHbie (hOpPMBI KU3HUA U O0nHUratHeie mapasutsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, 6baxmepuogpazcos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3aboneBanus 4enoBeka, uUBOTHBIX, pactenuid. CITN]J], COVID-
19, cormanbHbIC U METUITUHCKHE TPOOIIEMBI.

Buoungpopmamuka: unmeepayus u ananuz dorvuux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu 1eKapcma.



JleMoHCTpanun

[Toptpetsl: H. K. Konbiios, 1. 1. iBaHOBCKUIA.

Tabmumpt u cxemel: «buocunte3 6enka», «I'eHeTnueckuit kom», «Bupycem,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHne MOJIETIN BUPYCay.

Tema 8. ’Ku3HeHHBII UKJ KJIETKH

Knerounslii 1uki, ero mepuoanl W perymsuus. WHTepdaza m MHTOS.
OcoOeHHOCTH TPOLIECCOB, MpoTekatonmx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTHYECKUN),  CHHTETUYECKHMH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUobl UHTEPGa3bI.

Martpuunsbiii cunre3 JIHK — pemnmkanms. [punnunsr permmukanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Temomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuOTHUIl. JIUIIOMIHBIN U
rarylOuIHBIA ~ HAO0Opbl  XpoMocoM. ['oMoJorumuHple  XpoMocoMmbl.  IloioBbie
XPOMOCOMBI.

Henenne knetkm — wmuto3. CTaguu MHTO3a M TNPOUCXOJAIIME B HUX

nporneccel. Tunel muto3a. Kapuoknne3 u nuToknHe3. buosiornyeckoe 3HaueHune
MHUTO3A.

Perynsinusa MUTOTHYECKOro LHUKJIA KIEeTKU. [Iporpammupyemas kiieTo4dHas
rubesnp — arnomnTo3.

Knerounoe spo, XpoMocoMbl, (DYHKIIMOHANbHAsI Te€HOMUKa. Mexanuzmwl
npoaughepayuu, ougppepenyuposku, cmapenus u eubeau rkiemox. «l{ugpposas
KiemKkay» — Ouourn@opmamuueckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuipl 1 cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Permmkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: «MUTO3 B KJIeTKax
KOpEIIKa JIYKay.

JlabopaTtopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi padora «HabnroneHre MuTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenue u yHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpTaHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHMS U KUBHEACATEIbHOCTH OJTHOKJICTOUYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHbIE TIpPUOBI, OJHOKJIETOYHbBIC
BOJIOPOCIH, APpyrue NpoTucThl. KojloHManbHbIe OpraHu3MBl.



B3anMoCBs3p 4acTe€l MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl U
cucTeMbl opranoB. OpranusM Kak enHoe 1enoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpOCHUS,
GyHKUMNA U pacoNIOKEeHUs TKAHEH B OpraHax pacTEHUH.

TkaHu KMBOTHBIX M 4€JIOBEKA. THIBI KUBOTHBIX TKAHEW: SMUTEIUAIIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHas. OCOOCHHOCTH CTpOCHUs, (QYHKIMA U
PAaCIOJIOKEHUS TKAHEW B OpraHax KMWBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CUCTEMBI OPTraHOB KMUBOTHBIX U YesOBeKa. DYHKIIMU OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHUHN ckeneT. CTpoeHue Hu
THIBI COCIMHEHUS KOCTEM.

JIBmkeHne  opraHu3sMoB. JIBH>KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amME00OUTHOE, KTYTHUKOBOE, pEeCHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTEHUU:
TPONU3Mbl M HACTUM. JIBHKEHHE MHOTOKJIETOYHBIX KHUBOTHBIX W YEJIOBEKA:
MbltieyHast cucrema. Pednekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lormomieHne BOJBI, YIVIEKUCIOrO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [luTaHue XKMBOTHBIX. BHYTpHUIIONIOCTHOE U
BHYTPUKIIETOUHOE TNuIileBapeHue. [luTaHre MO3BOHOYHBIX >KUBOTHBIX. OTIEIbI
MUIIEBAPUTENBHOTO TpakTa. lIlumeBapurenbHbie xenes3bl. [lumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[pixanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxaresnbHas NOBEPXHOCTD.
’KabGepHoe u nérounoe npixanue. JlpIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
DOBOJIOIMOHHOE  YCJIOKHEHHUE CTPOCHMS JIETKUX TO3BOHOYHBIX KMBOTHBIX.
JlprxaTenpHasi cucTemMa 4esnoBeKa. MexaHuW3M BEHTWISIIMM JIETKUX Yy NTUIl U
MiIeKonuTaromux. Perymnsimus nprxanus. J{prxarenbHbie 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. T[PAHCIOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcropT BemiecTB y JKMBOTHBIX. KpOBEHOCHass cucteMa U €€ OpraHbl.
KpoBeHocHasi cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrm KpoBooOpalleHus. DBOIIOLUOHHBIC
YCIIOKHEHUSI CTPOCHHS KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua v e€ peryJisiius.

Beigenenne y opranu3sMoB. BeiaeneHue y pacteHuil. BeiaeneHue y
)KUBOTHBIX. CoKpaTuTenbHble Bakyosu. Opransl BblaeneHud. DOuibTpanus,
CEKpelMs U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl PaOOThl OPTAHOB BBIJCICHUS.
CBsi3b MOJIOCTH TE€JAa C KPOBEHOCHOM U BBIJEIUTEIBHON cucTeMaMu. BeijeneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue u (yHKIIMOHHPOBAHHE
Heppona. OOpa3oBaHHE MOYH y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M ULUCTHl MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PAaCTEHUU.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3alIUThl. DUTOHLIUIBL.

3ammTa y MHOTOKJIETOYHBIX >XMUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3ammTa opranu3zMa ot Oone3Heil. UMmmyHHas cuctema uenoBeka. KiieTouHbll u
TYMOpaJbHBIA HUMMYHUTET. BpOXAEHHBIA W TPHOOPETEHHBIA CHenu(UUECKH
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTUH CUCTEMHBIX 3a00J1€BaHUII.

PazgpaxxumocTte W perymsiuus  y  OpraHu3moB. Pasnmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3apaxuMocTs H  perysnus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHast cucrema u pediexkTopHas perysius y >KUBOTHbIX. HepBnas
CUCTEMA U €€ OTIENbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHBIE PE(IIEKCHI.

['yMopasibHasl peryJisiivsi U 3HIOKPUHHAs CHCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenespl DSHIOKPUHHOM CHCTEMBI M HMX TOPMOHBL. JIeliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW W DSHIOKPUHHOM cucTeM. [‘unoranamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmunpl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE
Bojopocim», «bakrepun», «lIpocreimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucremMbl  OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cucremb», «CTpoeHHE CTEOISA»,
«CTpoeHre JIMCTOBOM IUIACTUHKN», «TKaHU MKUBOTHBIX», «CKEJIET 4YeI0oBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpl11euHas CUCTEMA,
«BplgenurenbHas CcUCTEMa», «IHJIOKpUHHAS cucTtemay, «CTpOEHHE MBI,
«Ammynutery,  «KumeynonosioctHeie», «Cxema  NHUTaHUAS  PACTECHHIN»,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHne mnaHapun», «BHyTpeHHee cTpoeHHe 0XKAEeBOro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema asarymkm», «HepBHas  cucrema
npecmbikatomuxcs»,  «HepBhHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pedmexcy.



OOopynoBaHHE: CBETOBOW MHUKPOCKOII, MHUKPONPENAPaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpONpENnaparbl TKaHEH, PAKOBHHBI MOJUIIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE K3EMIUIAPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXKHBIC IIpPENapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO W BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaia U OeNIKOB Mo IeHcTBHEM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIENIA TOJIOBHOTO MO3ra pa3INYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUS OPraHU3MOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buael  Oecnoioro  pa3MHOXKEHHUS:  NOYKOBAaHUE,  CIIOPYJISILIMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [losmoBbie KieTkH, wnu ramerbl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. bruosornyeckuii cMpIC
M€i103a M TMOJIOBOro Impouecca. Meio3 M €ro MeCTO B KHU3HCHHOM LHKJIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y :KuBOTHBIX. [10J10BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne U SMOpPHOHAJIbHOE pa3BUTUE KUBOTHBIX. CrocoOb
OILUIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTUS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21a8HLIX NPOOIEM IMOPUOTOUMU.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u Heoepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJCHUS MIICKOMUTAIOMIMNX. 3apOJIbIIIEBbIE JTUCTKH
(racTpyssiuus). 3akiaajKka OpraHoB U TKaHEeW U3 3apOoAbIIIEBbIX JUCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (d3MOpUOHAIbHAS WHIYKIIHSA).
3akiagka IUIaHA CTPOEHUSA JKMBOTHOTO Kak  pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI TEeHOB. BnusHue Ha SMOpHOHAIBFHOE pPa3BUTHE PA3IUUHBIX
(haKTOPOB OKPYXKAIOIICH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTaMOpuoHanbHbIM mepuon. [lpsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ Meramoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX XUBOTHBIX. bHOJOrHyeckoe 3Ha4eHUE NPSIMOrO U HENPSMOIO



pPa3BUTHS, UX PACOPOCTPAHEHHE B Npupoje. Tumbsl pocrta KUBOTHBIX. DakTOphI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu MoCTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4elioBeKa. [lepnoasl oHTOreHesa uenoBeka. CTapeHne U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u pasButue pacteHuid. ['amerodur u cnopodut. Melio3 B
KU3HEHHOM Ikie pacteHud. OOpa3zoBaHue crHop B Ipoliecce Mekosa.
['ameTtorene3 y pacreHuid. OIUIOOOTBOPEHHWE W PAa3BUTHE PACTUTENIbHBIX
opranu3moB. J[BoifHOE OII0IOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYJISIIUNA OHTOTEHE3a Y PACTECHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabnmuupl u cxembl: «BereratuBHOoe pasmMHOXeHUe», «Tumbl Oecrnosaoro
pa3sMHOXeHUA», «Pa3MHOXEHME XJIaMUIOMOHAAbDy, «Pa3MHOKEHUE OHBIJICHBDY,
«Pa3zmMHOXeHue runpe», «Meio3», «XpoMocomely, «l'amertorenesy», «CtpoeHue
ANUEKIETKH U criepMaTo3onna», «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHe MauCKoro xyka», «Pa3zButue capanum»,
«Pa3Butue Jrymkn», «/IBoiiHOE OILUIOJOTBOPEHHE Y LBETKOBBIX PACTCHUN,
«CTpoeHne ceMsH OQHOIOJBHBIX W JABYIOJBHBIX PACTEHUI», «KU3HEHHBIN IUKII
MOpPCKOW  KamyCTbl», <«OKH3HEHHBIM [UKI MXa», <«OKH3HEHHBIM  HUKII
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEpMAaTO30U10B, MOAENb «L MK pa3BUTHS JIATYIIKW.

JlaGopaTopHas padora «/3ydeHre CTpOCHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BblsiBIEHHE NPU3HAKOB CXOACTBA 3apOJbILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICIIAX
PaCTEHHIN».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHHS W pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Mengens, I'. ne ®@puza, T. Moprana. Poib 0T€4eCTBEHHBIX YUYEHBIX B pPa3BUTHU
reHetuku. Pa6orer H. K. Konemosa, H. 1. BaBunosa, A. H. Beno3sepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AbTCPHATUBHBIC TPU3HAKH, JTIOMHUHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JTUHUS, THOPUBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUUECKHM,  IIUTOJOTHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpaIMuA

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benozepckuii, I'. J[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToabl TeHETHKIY», « CXEeMBI CKpPEITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHYECKUX

HUCCICIOBAHUI.
Tema 12. 3aKkoHOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiidi 3akoH MeHnenss — 3aKoH

eAMHO00pa3usi ruOpUIOB MepBOro nokoJjieHus. [lpasuio nomuHupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieruieHus Ipu3HakoB. Lluromorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. | uloTe3a 4YncToThl raMer.

AHanmsupyonee ckpemuBanue. [I[pomMexyTOuHbBIN XapakTep HACIEeI0BaHUS.
Pacumierienre npu3HakoB NpHU HEMOJIHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpemuBanue. TpeTuid 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS  NpU3HAaKoB.  LluTonorudyeckue  OCHOBBI  AUTHOPUAHOIO
CKpEILBaHUS.

Cueriennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrerieHHoe
HACJICJOBAHUE T'€HOB, HApYILICHUE CLCIUIEHUS MEXAy TIeHaMu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nona. XpoOMOCOMHBIA MEXAaHU3M OIPEIEIIECHUS 10Ja. AYTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN NoJI. ['eHeTnueckas
CTPYKTYpa ITOJIOBBIX XpOMOCcOM. HaciienoBanue Npu3HakoB, CLEIVIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucreMa. [lnenoTponus — MHOXKECTBEHHOE ICHUCTBUE
reHa. MHOXXECTBEHHBI aJUIeIM3M. B3anmMoaelcTBHEe HealIeabHBIX TI'€HOB.
KommiementapHocTs. Onuctas. [lonmumepusi.

['eHeTYEeCKMIT KOHTPOJIb PA3BUTHSI PACTEHUM, XMUBOTHBIX M YEJIOBEKa, a
Takke (PU3MOJOTMUECKUX TPOIECCOB, MOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHH.
['eHeTrueckre MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aMMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acreKThl KOHTPOJs M
M3MEHEHUS HaCJIeICTBEHHON NH(OPMAIIH B IIOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

IToptpersl: I'. Mengnens, T. Mopras.

Tabmuubl u cxembl: «IlepBbiii 1 BTOpoi 3axkoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHaIU3UpymOllee CKpelmuBaHue», «HemomHoe aomMuHMpOBaHHEY,
«CrenyieHHOEe HAcleAOBaHUWE MPHU3HAKOB Yy Apo3o¢puiby, «l'eHeTuka momnay,



«Kapuotun uenosekay, «Kapuotun apozodpmiby, «KapuoTtunm OTHIBD,
«MHOXECTBEHHBIN AJUICIIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBaHue: MoJeNb JUisl  JIEMOHCTPAIlMM  3aKOHOB  €IMHOO0Opa3us
THOPUIIOB TIEPBOTO TIOKOJCHUS W PACHICTUICHHWS] TPH3HAKOB, MOJEIh JUIS
JEMOHCTpPAallUM 3aKOHA HE3aBUCHUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJECIb IS
JIEMOHCTpPAllUM CLEIUICHHOTO HAcCJEeIOBaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckass paGora «l3ydyeHue pe3yabTaToOB  MOHOTHOPHIHOIO
CKpEIMBAHUS Y IPO30(HITBD.

IIpakTuyeckass  padora  «M3yueHue  pe3ynbTaToB  JAUTHOPUIHOIO
CKpEIIMBAHUS Y IPO30(PUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMna u cpeabl mpu  (GopMUpoBaHUM (PeHOTHIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MopaudukanuonHass u3MEHYUBOCTb. Poiib  cpenbl B (OpMUPOBaAHUU
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MoAu(UKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIMYECKas ”3MEHYMBOCTH. CBOMCTBA TEHOTUMMYECKON N3MEHYMBOCTH.
Buapl reHOTUITMYECKOM M3MEHUYUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOunaTuBHas u3MEHYMBOCTb. Meio3 W TOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. P0OJIb KOMOMHATUBHON U3MEHYHNBOCTH B CO3IaHUU
TeHETHYECKOTO pa3HOOOpa3us B mpeiesiax OJHOro BUA.

MyTanmoHHass W3MEHYMBOCTh. BHabl MyTalMi: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuu. SaepHeie U
nuToIa3MaTuyeckue Myranuu. CoMaTUYECKUE W TMOJOBble MyTauuu. [TpuduHb
BO3HUKHOBEHHsS MyTanuid. MyrtareHpl ¥ UX BIWSHUE Ha OpPraHU3MBL
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJOTHUYECKUX pPSAOB B
HaciencTBeHHoM m3MeHunBoct (H.U. BaBunoB). BHesnepHass M3MEHYMBOCTh U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POIb ONUSCHEMUYECKUX (HaKxmopos 8
HACIe008aHUU U USMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKO Y OP2AHUIMOS.

JlemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. M. BaBunos.

Tabnuer u  cxembl: «Bugsl u3mMeHuuBocTH», «MoaudukauoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTEY, «Meiios,
«OmnogoTBopeHuey, «I enernyeckue 3a00IeBaHUs YeIOBEKay, « Buapl MmyTammii.



ObopynoBaHue: XUBbIE U TepOapHble SK3EMIUISIPl KOMHATHBIX pPacTEHU,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHUYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIMMOHHON W3MEHYMBOCTU. [locTpoeHuWe BapuallMOHHOTO psiia W
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtamuu y aApo3odussl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esiOBeKA

Kapuotun wenoBeka. MexayHapoJHas MporpaMMa HCCIEIOBaHHUS T€HOMa
yenoBeka.  Meroapl  M3y4YEHHsS] T[E€HETHKM  YEJIOBEKa: T'€HEaJlOTrMYecKui,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpeMeHHOE ONPEAECITICHUE TE€HOTHIIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001€BaHus YeloBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oone3HM uyenoBeKa. boie3HW ¢ HACIEACTBEHHOM MPeapacrtoiioKeHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKH B MPEAOTBPAIICHUN U JICYEHUU N€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHeTUUeCKOe KOHCYIbTUpoBaHUuE. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACTIEKThl MCCIICIOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckne ¢akTOphl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3NYECKOMY U XMMUUYECKOMY 3arpsi3HCHHUIO OKpYKarolle cpenbl. ['eHeTrnueckas
MPEIPACIIOIOKEHHOCTD YETOBEKA K MATOJOTHUSIM.

JlemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun udenoBeka», «MeToJbl U3YYEHUS T€HETUKU
yesioBekay, «I enernyeckue 3a0071€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBJIEHHE U aHAJIU3 POJOCIOBHOM.

Tema 15. Cesekniusi OpraHu3MoB

JloMecTukanust W CEJNEKIUsA. 3apOXKICHUE CEICKIMH W JTOMECTUKAIWH.
Yuenue H. WM. BaswmoBa o IleHTpax mNpOUCXOXACHUS U MHOTO0Opasus
KYJbTYPHBIX pacTeHuil. PoJib cenekuuu B CO3IaHUM COPTOB PACTEHUM WU IOPOJ
*uBOTHBIX. CopT, mnopoda, ImITaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HaciaeACcTBeHHOM wum3MeHumBocth H. WM. BaBuioBa, ero 3HaueHue A8
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU 1Y QJIbHBIM. Drtanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUITY C IOMOUIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U 0OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJIEKUMOHHOM  paloThl.
PannanmoHHblil 1 XUMUYECKUII MyTareHe3 Kak HCTOYHUK MYTAlUN Y KyJIbTypPHBIX



dbopm opranm3moB. lcmonp3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pexomOunanTHbIX JJHK mist mosmydenus ucxoaHoro Matepuana sk CeNeKInu.

[Toyuenue MOJIUIIIIOU]IOB. Buytpusunosas TUOpUIU3AIIHSL.
brnuskoponcTBeHHOe — cKpemMBaHue, WM UHOpuAMHT.  HeponactBeHHOe
CKpelniuBaHue, win aytopuauHr. ['ereposuc u ero mpuuuHbl. lcnons3oBaHue
rerepo3uca B cenekiuu. Otmanéunas rudpuauzanus. [Ipeogonenue Oecruioaus
MEKBUAOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIIUU PACTEHUI U )KUBOTHBIX. «3e1EéHas
Dpesonioyusy.

CoxpaHeHre U M3y4YeHUE T'€HETUUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUU U
WX JUKAX  POAWMYEH JUIsi  CO3JaHWs  HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpawenue u  ynpasieHue
2eHemuUYeCKUMU pecypcamu CenbCKOXO3AUCTNEEHHBIX U NPOMbBICIOBBIX HCUBOMHbBIX
8 Yeax VIVUUeHUs. CYUecmeyiomux U CoO30anUsi HO8bLX NOPOO, IUHUL U KPOCCO8, 8
MOM HuUclie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoetll U nepcnekmuHbiX MmexHOI02UlI.

JleMoHCTpauun

[Toptpersr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, I1. I1.
JlykesHenko, b. JI. Acraypos, H. bopinoyr, 1. K. benses.

Tabnuibl 1 cxembl: «LIeHTpBI TPOUCXOXKICHUSI U MHOTOO0Opa3us KyJIbTYpPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHON H3MEHUYMBOCTHY,
«Metogpl cenexunny», «OTaanéHHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3ydueHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre MEeTOI0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

Ikckypcusi «OCHOBHBIE METOJABI M JOCTHXKEHUS CEJICKIIUM pPACTEHUU WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATENIFHBIM y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuoTrexHo/10rusi U CHHTETHYECKAs1 OMOJIOTUSA

OOBEKTHI, MCIOJIb3yeMble B OHWOTEXHOJOTHH, — KIETOYHBIC M TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHSI:  XJIEOOTIEUeHHE, TOJyYeHWE KHUCIOMOJOYHBIX TMPOAYKTOB,
BUHOjieHe. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
TexHosoruid. [Ipon3BoACTBO OeKa, aMUHOKUCIIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYyUYEHHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
COJEp KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETUYECKUE TTYTH.



Kinerounasa unxeHepusa. MeToasl KynbTypbl KIETOK M TKAHEM PACTEHHU U
*KUBOTHBIX. Kpuobanku. ComaTuueckass THOpUIM3alMd U COMATUYECKUU
smOpuorene3. lcnonp3oBaHue TramiouoB B CeJEKIMU pacteHui. [lonyuenue
MOHOKIOHANbHBIX anmumei. Vcnonv3zosanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PekoHCTpyKuus
AULEKIETOK U KJIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAaHTAaUU SIAEp KIETOK.
Texnonocuu  0300poénenus,  KyIbMUGUPOBAHUsL u MUKPOKIOHATbHO20
DPA3MHONCEHUSL CElbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W TE€HHas WHXEHepus. LICKyCCTBEHHBIM CHUHTE3 TE€Ha H
koHcTpyupoBanue pekomOuHaHTHBIX [IHK. Cozdanue mpanceennvix opeanuszmos.
JlocTmkeHnss W NEpPCIEeKTUBBI  XPOMOCOMHOW M TEHHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U 3TUYECKUE TPOOIEMBbI TEHHOW MHKEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meauiuna. [THP-
JUArHOCTHKa. MeTabOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHallu3 IMpoTeoma
YyeJaoBeKa JUISl OLEHKM COCTOSHHS €ro 3J0pOBbs. CIOnIp30BaHME CTBOJIOBBIX
kinetok. Tapretnas Tepamus paka. 3D-Omommkenepuss sl pa3pabOTKH
(yHIaAMEHTAIBHBIX OCHOB MEJIMUMHCKUX TEXHOJOTUM, CO3/IaHUsSl KOMILJIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TpPEXMEPHOro OMONPHUHTHHra M ckaddonaunra
JUISl peLIEHUs 33/1a4 [IEPCOHATN3NPOBAHHOW MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 OOecredeHuss KOMOMHUPOBAHHOM
3amuThl OT BO3Oyauteneir OPBU, ycTaHOBiIeHHME MOJEKYISIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OMACHbBIC
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! n cxemsl: «/crnonb3oBaHNE MUKPOOPTAaHU3MOB B MTPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHass HHKEHEPUs».

JlaGopaTopHnasi padora «/3yueHne o0ObeKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «IlomydeHre MOJIOYHOKUCIIBIX POAYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWINAs MPOU3BOJUTENbHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJILHMOHHBIX NPEACTABJICHUI B
omnosioruu

OBomonmonHas  teopusi Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBrKy1IMe CUiibl 3BOTOLMH BUIOB 110 Y. JlapBHHY (BBICOKAsi NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAs HW3MEHUMBOCTh, OOpnba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUecKO Teopuu H3Bomoruu (CTD). HeltpansHas
Teopusi dBomtonuu. CoBpeMeHHas OBOMIOIMOHHAs Ouonorus. 3HaYeHHE
HBOJIIOIIMOHHON Teopuu B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. UerBepuxos, . 1. lImansraysen, k. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (GHopMHPOBaHUS
MPUCIIOCOOJICHUI y pacTeHUd U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. lapBunay», «®opmbl 60pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHoOroobpasue KyJabTypHBIX (opm
KanycTb», «[lopoabl fomMamHuX )XKUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX BUJOB
(mo Y. J[apBuny)», «CxemMa COOTHOLIEHUS JBWXYLUIUX CHJI 3BOJIIOLHWY,
«OCHOBHBIE TIOJIO)KEHHSI CHHTETHUECKOW TEOPUU IBOTIOLIUNY.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

[Tonynsuust Kak 3JeMEeHTapHas eIMHHIA 3BOJIIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl momyssiuui. M3meHeHue
reHooH/Ia MOMYJSUUKA KaK »3JIEMEHTAPHOE 3BOJIIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (HAKTOPHI (IBMXKYIIUE CHUJIBI) HBOJIIOUMU. MYyTaIllMOHHBIH
npouecc. KomMOuHaTuBHasg u3MeHUMBOCTb. Jlpeilp reHoB — ciayyaiiHble
HEHAIpaBJ€HHbIE M3MEHEHHUS YacTOT aieiaed B nomymanusx. OpdexT
OCHOBatesl. JIpgexm Oymwuirounoco eopaviuika. CHuUdCeHUe 2eHemu4ecKo2o
pasrnoobpasus: npudunsl u cireocmeus. Ilposenenue s3ghghexma Opeticha cenos 6
oonvuux u  manwlx  nonyaayusx.  Mwurpanun.  M3omAmmMs  MOIYIISIINMN:
reorpaguyeckas (mpocTpaHCTBEHHAs), Ononorudeckas (penpoayKTHBHAs).

EctecTBeHHbII 0TOOp — HampaBisitouii  ¢akrop s3Bosouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTaOWIM3UPYIONIMKA,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit oTOOpP. BO3HHKHOBEHWE M DBOJIONHS COIHAIBHOTO
NOBEAECHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpPraHU3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HuKkHOBEHHE  TPUCHOCOOJNIEHMA y  OpraHu3smMoB.  ApomMopdo3bl 17}
uanoagantauuu. [Ipumepsl npucnocobyieHuit y Opranu3MoB: MOP(OIOrHUEcKHe,
¢uznonornueckue,  OMOXUMHUYECKHE,  MoOBeAeHYecKne.  OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BupooOpasoBaHue Kak pe3yibTar
MUKposBoOIMU. M3omsmus — kirodeBoil (paktop BupooOpazoBanus. [lytu u
croco0bl BUA000pa30BaHus: aiionaTpuieckoe (reorpadudeckoe),



CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuImIonIU3aIus,
rubpuanzaiys). JTuTenbHOCTh SBOTIOIMOHHBIX POIECCOB.

MexaHu3Mbl OpMUPOBAHUST OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb  sBosOIIMOHHON  Oumosiormu B pa3paboTKe HAy4yHBIX  METOOB
coxpaHeHHus: 6Mopa3HO00pa3usi. MUKPOIBOJIOLUS U KOIBOJIOLHMS Mapa3suTOB U UX
x03s51eB. Mexannu3mbl (hOPMHUPOBAHHS YCTOMUMBOCTH K aHTUOMOTUKAM M CIIOCOOBI
OOpBOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHYHUBOCTHY, «llomynsunonHas
CTpYKTypa BUAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepra», «J{Buxyiune
CUJIBl HBOJIIOLIMNY, «IKOJOTUYECKAs HU30JSLUS MOMYJIALNA CeBaHCKOM (openny,
«l'eorpadnueckass UM30ISAUUS  JIMCTBEHHHUIIBI CHOUPCKOM W JINCTBEHHMIIBI
JaypcKoi», «IlomysimoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOIO o0TOOpa», «®Dopmbl OOpbOBl 32 CYIIECTBOBAHUE,
«MBnycrpranbaelii MenaHnu3mM», «JKuBble Uckonaemsbie», «[IoKkpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue agantauum», «lIpucrnocobGneHHOCT OpraHu3mMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHnkn», «CTpykTypa BUAa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHI000pa3oBaHME
TPEX BUAOB JIAHJBIIIEH», «DKOJOTMYECKOE BHUI000pPa30BaHUE BHUAOB CHHHID),
«ITomunnouasl pacteHuin», «KamycTHo-peaedHblii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C TNpHUMepaMH Pa3IUYHBIX TPUCIOCOOJEHUN, Yydena NTHI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUIOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMU.

JlaGopaTopnasi paGora «BbisiBIieHHE HW3MEHYMBOCTH y 0OCOO€H OJIHOTO
BHUJI).

JlaGopaTtopnasi  padora  «lIpucrnocoOiieHuss  OpraHM3MOB HM  HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHUIOB MO0 MOPGHOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yJIbTAThI

Metonbl  HM3ydeHHsT MakpoOd’BOMIOLMHU. [lall€OHTOIIOTMYECKHE  METOMbI
uzydeHus: oHBomonuu. llepexoanbie ¢GopMmbl U (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronbl u3zydeHus sBoitouuu. CpaBHeHue (Giopsl u
dbayHpl MaTepuKOB W OCTpPOBOB. buoreorpaduueckue obmactu 3emumn. Bumbl-
SHAEMUKHU U PEJIUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
BOMIIOLMU. ['eHeTHYecKne MEXaHW3Mbl 3BOJIIOIMM OHTOIE€HE3a W IOSBICHHS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMentapubsle  opraHbl M aTaBU3MbL.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTEeMaTUYECKUE  METOJbl  HW3YYEHUS  DBOJIIOLIMH.
['omonornynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallMU U IBOJIOLNS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJIOUUM. [IpuHyun cmenvl GyHKYuUU.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLIHH.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl 1 cxeMbl: «OUITOTEHETUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Punnodutsr»y,  «CeMeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «peii) KOHTHUHEHTOBY,
«Penuktey, «HadanpHble cTaguu 3MOPUOHAIBHOTO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTHYHBIE OpraHbly, «PyJAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbI 4YeJIOBEKa MW IMIHUMMaH3e», «l JaBHbIC
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKH HCKOMAEMbIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIUMEHTApPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIUHA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emiie

HayuHble THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emue. AOWoreHes u
naHcrepmus. JJoHayuHble MPEACTABICHUS O 3aPOXKJICHUU KU3HU (KPEaLMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxeHue onbitamu O.
Penu, JI. Ciannanmanw, JI. Tlactepa. [Iporcxosxaenre ®u3HU U aCTPOOUOIIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU SBOJIIOLUH. [ImanerapHas
(reonmoruueckas) DSBOJIIOIHUA. XUMHYECKash DBOJIIONHUA. AOUOTEHHBIH CHHTE3
OpraHnYecKkux BemecTB n3 Heopranudeckux. Ombir C. Mwmepa u I'. Opwu.
OOpazoBanue mnonuMepoB u3 MoHomepoB. KoamepBatHas rumotesa A. M.
Omnapwuna, Tunore3a nepBudHoro oyiapoHa JIx. XomnjeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumer (T. Yex) u rummoresa «vupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopus 3emnn u Meronsl €€ wusyuyeHus. VckomaeMble OpraHUYeCKUe
octaTkd. ['eoxponosmorus u €€ wmeroabl. OTHocutTenabHas W a0CONIIOTHAs
reoXpoHOoJorus. I'e0XpoHoIornyecKas mKana: 30Hbl, 3pbl, HEPHUOBL, STOXU.



HauvanbHbie 3Tambl opranndeckoi sposounu. [losBiieHne u 3BoMOLUSA
MEPBBIX KIJIETOK. DBOJIONUS MeTa0onu3Ma. BO3SHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIMIOIMOHHOE TTPOUCXOKICHUE
BUpPYCOB. lIpoHMcXOkIAEHME MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE€ ATalbl ABOJIONUHU BBICIIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenud. Bbixon pacreHuit Ha cymry. [losiBieHWEe CIOpOBBIX PAacTeHUM U
3aBoeBaHWe uMH cymu. CemeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pacTEHU.

OcCHOBHBIE€ 3Tanbl SBOJIOIUU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bI
XKUBOTHBIX. Bennckas (ayna. KemOpuiickuii B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHMS MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHne MIEKOMUTAOIMIUX U
ntuil. [lpuHnun kmroyeBoro apomopdosza. OcBoeHHe O€CMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasgutne xu3HM Ha 3emie MO 3paM M INEPHOJAM: apXeu, MPOTEPO30H,
najgeo3oi, Me3030M, KaiWHo30M. OOm@as XapakTepucTUKa KiIMMara W
reoJIornuecKknx mnpoueccoB. [losiBIieHHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: ero yCJIOBUsI M BIUSIHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI npouuioro. [Ipuyunel u
CJIEICTBUS MAacCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTHYECKUA KPU3HUC, €0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHnunbel kiaccuduxanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKNE TPYNITBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, U. . Meunuxkos, A. N.
Omnapun, Ix. Xongelin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema ombita @. Pequy, «Cxema omnbita JI. ITactepa mo
M3YUYCHUIO CaMo3apoxacHus ku3nn», «Cxema ombita C. Mumnepa, I. Opwn»,
«JTanmbl  HEOPTraHMYECKOW  ABOJIOUMMY»,  «['€OXpOHOJOrMYecKas  IIKaiay,
«HavanbHble 3Tanbl OpraHUYECKOM 3BONIIOIUMNY, «Cxema o0pa3oBaHUs JdYKApHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW Mpupoabl», «CTpoeHue BHUpYCay,
«Apomopdossl  pactenuity, «Purmodure», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoOroKIeTouHble  Bogopocam», «Mxw», «llanoporaukm», «l'omoceMeHHBIE
pactenus», «OpraHbl UBETKOBBIX pacTeHHi», «Cxema pa3BUTHS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmmey, «KumednonomoctHeiey,
«IInockue YepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecsy», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKOU Ipe», «Pa3Butue ku3HU B
[aJIE030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3sBUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repdbapuyd pacTeHUM pa3IMYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTUL WU  3BEpEN,
KOJUICKIIUM OKAMEHEJIOCTEH, MOJIE3HBIX HCKONMAEMbIX, MYJSDKH OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  ga0oparopHas padora «MoJenupoBaHUE  OIBITOB
Muiepa—FOpu 1o uzy4eHuto abMOreHHOro CHHTE3a OPraHUYeCKUX COCAMHEHUH B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «l3ydeHue M ONHCAHHUE HCKOIIAEMBIX OCTaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3yyeHue OCOOECHHOCTEH CTPOEHUS PpPaCTEHUN
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEH CTPOCHUS MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHne yeja0BeKa — aHTPOINOTeHe3

Paznensl v 3agaum aHTpONIOIOTHUH. METO b aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O TMPOUCXOXKICHUM 4YeJlOoBeKa. Penurnosneie
BO33peHUsA. COBpEMEHHBIC HAYYHbIE TEOPHH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YENIOBEKA C  JKMBOTHBIMU:  CpPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYCCKHE, (bH3H0I0T0-OMOXUMHUECKHE,
noBeAeHYecKkre. OTINYMS YETTOBEKA OT KUBOTHBIX. [IpAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPOIOTeHe3a: OMOJIOTMUECKHE, COLMAIbHBIE.
CooTHoleHne OMOJIOTHYECKUX B COITUATBHBIX (DAKTOPOB B AHTPOTIOTEHE3E.

OcCHOBHBIE CTaJUU aHTpONOreHe3a. PaHHWE uenoBeKOOOpasHbIe OO0E3bsIHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIUE TTPEIKH YEIIOBEKOOOPA3HBIX 00€3bsH U
JMo/Iei. ABCTPAIONUTEKN — JBYHOTHE MPEAKH JroJeh. UeloBEK yMEIbIi, IEPBBIE
M3TOTOBJICHUS OPYIMM TpyAa. YenoBeK NpsAMOXOISAIINN U NEPBbIM BBIXOJ JIFOAECH
3a  mpenensl  Adpuxku. YemoBek reimenbOeprckuii — - o0mmMM  TIpeaoK
HEAHJEPTAJIbCKOTO YEJIOBEKAa M YEJIOBEKA pa3yMHOro. YemoBek HeaHIepTalIbCKUI
Kak BHJ JIIOAECH XOJOAHOTO KJMMarta. YeloBeK pa3yMHBIH COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu AQpuku.
[TaneoreHeTrka 1 NajeOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOIMYJISIIHIX
YyenoBeka. MyTanvoHHBIN Tiporiecc M mosuMopdusM. [lomymnsimoHHbIe BOJHEI,
npeiid reHoB, murpanus U «d(QQekT ocHoBaTENs» B MOMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckne pacel. [loHsTne o pace. bonpmme packl: €BpOIEOUIHAS
(eBpas3miickasi),  aBCTpaJlo-HETpoHJHAas  (9KBaTOpHUalibHAs),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHcKas). Bpems um myTH pacceneHus 4YesloBeKa IO IUIaHETe.
EnuHcTBO  yenoBedecknx — pac. HayyHag  HECOCTOSATENBHOCTH — pacu3Mma.
[Ipucnoco6eHHOCTh 4eNoBeKa K PAa3HBIM YCIOBHUSIM OKPYXKaIOIIEH Cpejbl.
Bnusnue reorpaduueckoit cpenpl u  Apelida TeHOB Ha MopdoJoruo  H
(bU3HOIOTHIO YeTIOBEKa.

MexaucuviiiHapabie  MeToabl B pusnueckod  (OMOJIOTHYECKOM)
AHTPONOJIOTUM.  OBOJIOLMOHHAS  AHTPONOJIOTMS W MHAJEOAHTPOIIOIOTHSA
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanrie K03BOTIONUHA OMOJIOTMYECKOTO U COITMATBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxembl: «MeTobl aHTPONIOJIOTUNY, «I 0JTOBHOM MO3T UeTOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKEJeT 4YeaoBeKa M CKEJET IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbIDY, «/IBIXKYIIME CHUIIBI AHTPOIIOT€HE3a», « IBOITIOLMOHHOE
JIPEBO  YEIIOBEKa», «ABCTpainonutek», «YemoBexk  ymenbli», «YemoBek
MPSIMOXOAIINIY, «/leHncoBckuil yenoBek» «Heanaepranbsuby, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», « ITambl 3BOJIIOLUN YEIOBEKAY, «Pachl UeTOBEKay.

OOopynoBaHue: MyJSDKM — OKaMEHENOCTeH, NpPeIMETOB MaTepualbHOU
KyJIbTYphl ~TPEAKOB 4YeJoOBeKa, pemnpoaykuuu (pororpaduu) KapTuH C
MUDOJTOTUYECKUMU U OMOJICEHCKUMHU CIOKETaMU TPOUCXOXKICHUS 4YeJIOBEKa,
doTorpaduu Hax0I0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIIb
yeperna 4YelOBeKa M 4Yepena IIMMIIaH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJAEJIH TOPCa MPEAKOB YETIOBEKA.

JlabopaTtopnasi paGora «l3yyeHue OCOOCHHOCTEH CTPOCHHS CKeJeTa
YEJI0BEKAa, CB3aHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3ydyeHue 3KOJIOTHYECKUX ATaNTalui YETOBEK.

Tema 6. JDkojoruss — Hayka O B3aUMOOTHOIIEHHUAX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kalouel cpeaoi

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpynaax A. 'ymOonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0JIOTUHU. CBSI3b 9KOJIOTUH C IPYTUMHU HAYKaAMM.



Metoasl sxonoruu. [loneBble HaOMIOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE W J1abopartopHble. MojenupoBaHHe B SKOJOTMA. MOHHUTOPHUHT
OKpY>KaroIel Cpeibl: JTOKAIbHBIM, PErHOHATBHBIN U TJI00AIBHBIM.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM Uil  YelIOBEKa. JKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3EH uenoBedyecTBa ¢ npuponou. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U HKOJIOTMYECKON IPaMOTHOCTH HACEICHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onpar, K. ®@. Pynse, H. A. Cesepuios, 3. ['ekkennb, A.
Tencnu, B. H. Cykaués.

Tabnuibl u cxembl: «Pa3nensl akosorun», «MeTo bl dKoJIoruny», «Cxema
MOHUTOPHUHIA OKPYKaIOLIEN CPENBI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl 4 cpea OOUTAHUSA

Okozorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Kinaccudpukanus
HKOJIOTHUYECKUX (PAaKTOPOB: abMOTHUECKUE, OMOTUYECKUE, aHTpornoreHHbie. O0mue
3aKOHOMEPHOCTH JIEeUCTBUS 3Kojoruueckux (axrtopos. IlpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (pakrtopel. CBeT Kak dKojoruyeckuil Qakrop. [elicTBue
pPa3HbIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUTrHaibHas pojib CBETA.
doTonepruoau3M.

Temnepatypa Kak dKojJormyeckuil ¢akrop. JlelicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuid (axrtop. Ilpucnocobnenus pacTteHud K
nojjep>kaHuio BogHOTO Oananca. Knaccudukanus pacTeHU MO OTHOIICHUIO K
Boze. [IpucnocoOiaeHus >KMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHA,
ryOWHHAs  TOJAINOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DHU3UKO-XUMHUYECKHE
0COOEHHOCTH cpea oOuTaHus oOpraHu3MoB. [IpucnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HBIX CpeJiax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
roauunbie puTMbL. [IpucnocoOJeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opraHuzmoB. [lonsitTue o0 Jku3HEHHOU (opme.
Kusznenusie GopmMbl pacTeHUI: 1epeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOUOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (hakTopHl. Bugsr OMOTHYECKUX B3aMOJIECTBUH:
KOHKYPEHITUS, XUITHNYECTBO, CUMON03 1 ero (opmel. [lapasutusm, xoormeparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue,  (¢opuyeckue, (¢dabpuueckue). 3HAUYCHHE
OMOTHYECKUX B3aUMOJACHCTBUM Il CYIIECTBOBaHUS OPraHU3MOB B CpeJie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUS.

JleMoHCTpanun

Tabmumbr u cxembl: «IDKonorudeckue (axTtoper», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIEY», «Du3znonoruueckue ajanTaluu
KUBOTHBIX», «Cpenbl OOWUTaHHUS OpPraHu3MoB», «buoTOorMyYeckKre pUTMBIY,
«Kuznennole  ¢opmbl  pacteHui», <«OKuszHeHHble  (HOPMBI  SKMBOTHBIX),
«IKOCHUCTEMA IUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jecay, «Llenun
NUTaHus, «XunHuyectBoy, «llapasutuzm», «KoHkypeHus», «CuMOnos3y,
«KoMMeHcanuzm.

O6opynoBanue: repbdapu pPacTeHU M S>KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3IMYHBIX OJKOJOTUYECKHX (AaKTOpPOB, TepOapuul CBETOJIIOOUBHIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUSI, TepOapUU U KOJUIEKIIUU TEIJIOJIFOOUBBIX,
3MMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, Yyyena MNTHLl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, Kcepodpurtam, me3opuTaM, KOMHATHBIC
pacTeHusl TAaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeax,
repOapuud U KOJUIGKIIMM PACTEHUW W IKUBOTHBIX, OO0JaJaloOlMX YepTaMHU
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUHM KU3HU, TepOapuu U
KOJUICKIIUU PACTEHUN M >KMUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (HOPM, KOJIIEKIIMH
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMUHBIX OMOTHUECKUX B3aUMOCHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIecHHE NPUCTOCOOJEHUM OpPraHUu3MOB K
BIIMSTHUIO CBETa.

JlaGopaTopnasi paGora «BpisBIecHHE NPUCTOCOOJNEHUM OpPraHUu3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTtopnasi padora «AHATOMHUYECKHE OCOOEHHOCTH pacCTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkosiorust BUI0B U MOMYJISAUMI

DKOJIOTUYECKHE XapaKTePUCTUKHU MOMYJIALINH. [Tomynsiiust KakK
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelbl, PU3NIECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyJysiiui. OCHOBHBIE MTOKA3aTENU MOMYJISLUUNA: YUCIECHHOCTh, IIJIOTHOCT,



BO3pDAaCTHAs M IIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH MOMYJISIIHHY.
JuHamuka momyiasiuuu U e€ peryisuus. buoTuyeckuil moTeHIMAN MOMYJISIIUU.
MoaenupoBanue TMHAMUKHA TONYJIsUU. KpuBbIe pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKUBaHMSA. Perynsiius YWMCICHHOCTH MOMYJSLIMA: PoJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTPATETUHU BUJIOB (- U
K-cTparerun).

[Tonarue o0 skoyiorMYecKOr HuIIe Buaa. Mectoobutanue. MHoromepHas
Mozenb 3kosiorndeckon Humm Jx.M. XatunHcoHa. PasMepnl 3KOJIOTMYECKOU
Hui. [loTeHnnanbHas U pealTn30BaHHAas HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buasl M uX KU3HEHHBIE
CTpaTerun. JKOJIOTUYECKUE YIKBUBAJIICHTHI.

3aKOHOMEpPHOCTUM TIOBEJCHHUSI W MHIpaluid KUBOTHBIX. buonormyeckue
WHBAa3UH YyKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. M. XaTuynHCOH.

Tabnuupl U cxXeMbl: «DKOJOTUUECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mHomyisuuun», «Bo3pacTHble  NHpaMUAbI
nonyisiiun», «CKOpOCTh  3aceleHus [OBEPXHOCTH 3€MJId  Pa3IMYHBbIMU
opranuzMamny, «Mogeinb s3kosorndeckor HumM J[x. Y. Xatannconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlaGopaTtopnass pabGora «lIpucmocoOneHuss cemMsH pacTeHUH K
PacCeJICHUIO».

Tema 9. DkoJtorust co001ECTB. IKOJOTMUECKUE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OHOIIEHO3E.

Okocucrema kak OTKpbiTas cucrema (A. [x. Tencnu). OyHKUMOHAIbHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOIYIEHThI, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBuu. Tpoduueckwe menun u ceTH. AOHUOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoTt BEHIECTB U MOTOK YHEPTUH
B DKOCHCTEME.

OCHOBHBIC  TIOKA3aTe€JIM dJKOCHUCTEMBI. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI YuCesl, OMOMACChI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @Puykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe H
BTOPUYHBIE CYKIIECCUM W WX TMPUYUHBL. AHTPONOTCHHBIC BO3ACHCTBUS Ha
cykueccuu. KnumakcHoe coobiiecTBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[TpuponHbie 3K0CUCTEMBI. JKOCUCmEMbl 03EP U peK. DKOCUCmeMbl Mopell U
oKkeanos. IKocucmemvl MyHOp, 1ec08, Cmenel, NYCMblHb.

AHTpOTIOTEHHBIE IKOCHUCTEMBI. ATposkocucTteMa. ArporeHos. Pazmmuuns
MEXy aHTPOIIOTEHHBIMH U PUPOTHBIMHU 3KOCHCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOO3KOcHCTeM. ['opojackas
dbaopa u ¢dayna. Cunantponuzamnus Tropojckod (ayHel. buonorumdeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJACHCTBUN OPraHU3MOB B
IKocUcTeMax. Poitb Kackaonozo sghghexma u 6u008-30uduxamopos (Kiouesvlx
61008) 6 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIIIUN U 9KOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030eticmaus 3aepA3HeHUll  PA3HLIX munoe Ha
CYOOP2AHUBMEHHOM, OPSAHUSMEHHOM, NONYISAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20 — HOPMUPOBAHUSL — AHMPONOSEHHO20 — 8030€UCBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. [Ixk. Tencnn.
Tabmuuer u  cxembl:  «CtpykTypa  OWoLeHO3a»,  «DKOcHCTEMa

IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOIO Jiecay, «DyHKIIMOHATbHBIC
IPpyNIbl OPTaHU3MOB B JKOCHCTeMe», «KpyroBopoT BeIIECTB B IKOCHUCTEMEN,
«llenu nutanus (macTOMINHAS, AETPUTHAS)Y, « IKOJOTUYECKAS TUPAMHUIA YUCEID,
«IKonoruyeckas nupaMuga OMoMacchl», «IKOJIOTHYECKass MUpaMUa SHEPTUNY,
«O0pazoBanue Oosotay, «llepBuunas cykieccus», «BoccTaHoBiIeHHE Jieca TOCIe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEpPruM B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BepeH, repbapum KyJIbTypHBIX U JUKOPACTYIIIUX PACTECHHM, aKBapUyM KaK MOJIEIb
KOCUCTEMBI.

IMpakTuyeckas padora «/3yueHue u onucanue ypOooIKOCUCTEMBD.

JlabopaTtopnasi padora «lM3ydeHue pazHOOOpazusi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcusi «DKCKYpCHUsl B TUIIUYHBIA OWoreoreHos (B ayopaBy, Oepe3HsiK,
eJIbHUK, Ha CYXOJI0JIbHBIN WM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYpCcUsl «DKCKYPCHUSI B arpO3KOCHCTEMY (Ha MOJIe WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3KocucTEMA

buocdepa — obuierianerapHas o0onouka 3eMiu, Iie CyIIeCTBYET WU
CyIleCTBOBaJA kU3Hb. PazBuTHe mpeacrasienuii o 6uocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHOChepsl U ero PyHKIINH.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocdepbl. OcoOeHHOCTH OHOChEphl Kak
rI06anpHOM KOocucTeMbl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKHE LUKIbI (yrieposa, a3oTa). PUTMHUYHOCTD sIBIIEHUN
B Onocdepe.

3oHanbHOCTh Omocheprl. I[lonstne o Omome. OCHOBHBICE OWOMBI CYIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIIaHHbIC Y TUPOKOJIMCTBEHHbIEC JIeca, CTEU, CABAaHHHBI,
MyCThIHU, TPONMUYECKUE JIECA, BBICOKOTOPbs. KilnMaT, pacTUTENbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepnaackuii, 3. 3tocc.

Tabmuubl u cxeMbl: «['eochepbr 3emnu», «KpyroBopor azora B MpUPOJE»,
«KpyroBopoT yriepoga B mnpupoae», «KpyroBopoT KUCIOpOJa B HPHUPOAE»,
«KpyroBopoT Boabl B npupoae», «OCHOBHbIE OMOMBI cymny, «Kimumatudyeckue
nosica 3emnn», «TyHapay», «Tailray, «CMmemanubii jecy, «IIInpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHay, « Tponnueckuil gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0IIa"A cpeaa

DKOJIOTUYECKHE KpPU3UCHI M WX NpUYMHBL. BosznelicTBue uyenoBeka Ha
ouocdepy. 3arpssHeHre BoO3AyImIHOW cpeabl. OxpaHa Bo3gyxa. 3arps3HEHHC
BOJHOW cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymienne mnouBbl. OxpanHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kaumara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTEIHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MNPHUHIUIBI OXPaHbl MPUPOJIBIL.
Kpacasie xHuru. Ocob6o oxpadsemble mnpupoansie Tepputopun (OOIIT).
borannyeckue caipl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHBIC TPUHIIMIIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA M MPUPOJIBI.
PaunonanbHOE  MPUPONONONIB30BAHUE W COXpAaHEHHWE  OMOJIOrMYECKOro
pasHooOpasust 3emin. OOIIMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCa U €r0 BEPOSATHBIE MOCIEACTBHUSL.

Pa3Butre METONOB MOHUTOPUHTA PAa3BUTHUS  OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaiowjei U
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonnsvie cucmemsi, obecneuusarowue 0ocmyn K
uHgopMayuu no coCMOSIHUIO OMOENbHLIX 8U008 U IKocucmem. OCcHOBbL



9Kopeaburumayuu IKocucmem U cnocob6o8 6OopvOvLl ¢ OUONOBPEIHCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sIKocucmenm.

JdeMoHCcTpaIMuA

Tabmuubl u  cxembl: «3arps3HeHue  atMmocdepbd», «3arpsi3HEeHue
ruapocdepbl», «3arpsizHeHre TouBbl», <«llapHukKoBBIM 3ddexT», «Ocobo
OXpaHsieMbI€ PUPOTHBIE TEPPUTOPUNY», «MOIENN YIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢GoTorpaduu OXpaHSIEMBIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
BNOJIOTHU HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4aroIIMMHUCSL TpOrpaMM CpelHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAIPEAMETHBIE U ITPEAMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl IO OMOJIOTUH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONIME: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
IpaXXJaHCKOM UJAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPENCNICHUI0, Haluuyue Mmomusayuu K OOyUYeHHIO  OWOJIOTHH,
yeleHanpaegienHoe paszeumue BHYTPEHHUX YOEXKIECHUW JWYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJOTHYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMM YCTAHOBKAMM, IIPUCYLLIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPABOCOZHAHUS  DKOJIOTHUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb 1IEITN U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE Pe3ybTaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTHU JOCTUTAIOTCS
B EIUMHCTBE Y4yeOHOW W BOCIUTATEILHOW JEATEIbHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUNCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U TYX OBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTaHUS W
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEW IIO3UUMM JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAIKY, YEJIOBEKY TPyJa U CTapLIeMy MOKOJICHUIO,
B3aMMHOTO YBaXKEHHMsI, OEPEeKHOr0 OTHOIIEHUS K KyJIbTYPHOMY HACIEAUIO0 U
TPAAULKMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon depepanuu, npupoiae u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS Yy4yeOHOro mnpeaMera «buomgorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh M CITOCOOHOCTH 00YYaIOIMMUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OTbITA W OMbITA JIESITEIBHOCTH B MPOIECCE peAN3alMi OCHOBHBIX HaIPABJICHUM
BOCHUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMErocst Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KeHUE
3aKOHA U IPaBOIOPSJIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IIPU  CO3/IAHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TMO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMHU U
COIIMAJIbHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHbIX, TIO3HABATEIBHBIX M HCCIEAOBATEIIbCKUX 3aJlad, YBaXXUTEJIBHOTO
OTHOIIIEHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropmoctu 3a CBOM Kpal, CBOXWO PoOauHYy, CBOW S3BIK U KYJBTYpY,
IIPOLIIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM MPUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBIICHHUE U
pa3BuTHE OWOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HAHUE JyXOBHBIX EHHOCTEN POCCUKUCKOI0 HAPOA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIIEHMBATh CHUTYAIIMI0 W MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO OyayIIEero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISIM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaauuusiMHu HaposioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMUMAaHHE 3MOLUOHAIIBHOTO BO3JCUCTBHS )KUBOW MPUPOJIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHUsA, GOPMHUPOBAHHS KYJIbTYPbl 310POBbsl H
IMOLMOHAIBHOIO 0J1Ar OOy YU :

NOHMMAHUE U peau3alus 30pOBOr0 M 0e30macHOro oopasza KU3HU
(310poBOE  TUTaHUE, COONIOACHUE TUTMEHHMYECKMX TpaBWiI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH M OTHbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (hPU3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MNOHMMAHUE LEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO H  KOJUIEKTUBHOIO
0€3011aCHOTr0 MOBEACHUSI B CUTYaLIUAX, YTPOKAIOIIUX 310POBbIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HENMPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHus
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYIOII00UE;
TOTOBHOCTh K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIbHOM
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO

BBITIOJTHATH TaKyO ACSTEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cpepam npodhecCHuOHATbHOW JeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymei mpodeccuu U pearTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHbI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMSI:

HKOJIOTUYECKU 1IeJIECO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOW KyJIbTYphl: MPUOOPETEHHE ONBITA
MJIAHUPOBAHUSI TIOCTYNIKOB M OLIGHKA MX BO3MOXHBIX TOCIEICTBUN IS
OKPYKarOUIEN CPEJIbL;

OCO3HaHHME TJI00aTBLHOTO XapaKTepa IKOJIOTHUYECKUX MpoOJieM W MyTed ux
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HaHUS W YMEHUsI TIpU pelIeHUH TpoOJieM, CBA3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTNIONb30BaHUEM  (COONIIOIEHWE  TpaBWJI  TMOBEACHUS B MPHUPO/IE,
HaIpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B DJKOCHUCTEMAaX, OXpaHY BHUJOB,
AKOCHUCTEM, OHochepnl);

AKTUBHOE HEMNPHUATHE JIEMCTBUM, TMPUHOCIIIMX BpPEH  OKPYXKaAKOILIEH
NPUPOAHON cpefie, YMEHUE MPOTHO3UPOBATh HEOIATONPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJIM4HUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, 3KOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeSATENBHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COIMAIBHON
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIEITEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHNS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOLIECTBEHHOM NMPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W UWTATEIbCKOM KYJIBTYpbl KaK CpeICTBa
B3aMMOJICHCTBUS MEXIY JTIOABMH U MMO3HAHUS MUPA;

MOHMMaHUEe crenuduKku OHOJIOTUM KaK HayKd, OCO3HaHUS €€ pojiku B
(GOpMHpPOBAHUM PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LEJIOCTHOIO
IPEACTaBICHUS] 00 OKpPYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHSI,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHON LMBWIM3ALUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHsS MEIWLMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTb PECypCHble MpOOJIEMbl  Pa3BUTHUSA
YeJI0BEYECTBA, TIOUCKA MyTEeH BBIXOAA U3 INIOOAIBHBIX SKOJIOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  Mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PAallMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOJIHBIX PECYPCOB U (DOPMHUPOBAHHMIO HOBBIX CTAHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHMOJOTMYECKHX 3HAaHMM B IEJIAX
HOBBILICHUSI OOIIeW KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, GpopMupyemon
IIPU U3yYECHUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TIOJy4yaeMble 3HAHUS J[UId aHalu3a M
OOBSICHEHHSI SIBICHUIM OKPYKAIOIIET0 MUpPAa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKJIIOYEHHS HAa OCHOBE HAy4HbIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbIO MOJYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
peuieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTH HAY4YHOH JEATEIbHOCTH, FOTOBHOCTH OCYLIECTBISATh
IPOEKTHYIO M HCCIIEN0BATENBCKYIO ACSITENBHOCTh NHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM0o00pa30oBaHUI0, K aKTUBHOMY IOJYYE€HHUIO HOBBIX 3HAHMM MO OHOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYYHbIE MOHSTHSA, OTPakKaIOIINEe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB IIO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MpoILiece,
CUCTEMa, Hay4yHbIN (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJeIOBaHUEe,  HAOJIOJEHUE, U3MEpEHUe, JKCIEPUMEHT U IpyTHe);
YHUBEpCAJIbHbIE y4eOHbIE JCHCTBHUS (IMO3HABATENIbHBIE, KOMMYHHUKATHBHEIE,

PETYJISITUBHBIE), 00ecIeynBaroIIre (dbopmHpoBaHue (YyHKIMOHATIBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIMH OOy4aroluxcs; CIOCOOHOCTb
oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHUS W  YHHUBEpCaJbHBIC Yy4YcOHBIC JCHCTBHUA B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHuss OHOJOTMM HA YpPOBHE CpEIHEro  OOLIEero
oOpazoBaHus y oOyyaromerocss OyAayT chOpMUPOBaHbI IO3HABATEIIbHbBIC
yYHUBEpCaIbHBIC YICOHBIE ACHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JIEUCTBUS, PErYJSTUBHbIC YHHUBEpCAJIbHbIC Y4eOHbIE JCHCTBUSA, COBMECTHAS
JeSATEeTbHOCT.

MeTtanpeamMeTHbIe pe3yNbTaThl OCBOEHHUS TMPOTPaMMBbl CPEIHEro OOIIero
0o0pa3oBaHuUs TOJKHBI OTPaKaTh:

OsBJaaenue YHHUBEPCAJIbHbIMU y4eOHBbIMH MO3HABATEJILHBIMMU
NeUCTBUAMMU:

1) 6a3oBble JIOrHYECKHE JeiCTBHS:

CaMOCTOSITeTbHO  (hOpMynMpoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHM 3HAHUH TMPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Ki1acCu(HUKAIINK, 0000ICHNUS), pPACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIACIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAHABIUBATH
CBSI3M C JIPYTUMU MTOHSTUSIMH );

OTpENCNATh IETU JeATCILHOCTH, 3a/aBas IapaMeTpbl M KPUTCPUU HUX
JOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ICSITEIbHOCTH C TIOCTABJICHHBIMU TIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JI 0OBSICHEHUS (PaKTOB M SIBIICHHUM
YKUBOU ITPUPOIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHWs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPHBAEMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKTIOUCHUS;



NPUMEHSTh  CXEMHO-MOJEIbHBIE  CpEeACTBA A MpEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TakkK€  MPOTUBOPEUYMI  pa3HOr0  poja,  BBISIBIEHHBIX B Pa3JIMYHbIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbl C YYETOM aHaAIM3a HMMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIECTBUI 1ESTEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSAX  peajbHOrO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIaJICTh HABBIKAMHU YUEOHO-UCCIIEA0BATEIHCKOU U MPOEKTHOU JESATEILHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a]1a4, TPUMEHECHHIO
Pa3JIMYHBIX METO/IOB MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BHIBI JESITEIBHOCTH MO IOJYYEHHUIO HOBOTO
3HaHUSA, €r0 MHTEPNPETANHU, NPEeoOPa30BAHUI0 M MPUMEHEHUIO B YUYEOHBIX
CUTYyaIUsX, B TOM YHCJIC PU CO3IaHUH YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BJIaJCTh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHSATUSMU U METOJaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
JIEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISBJISITh NPUYMHHO-CJIEACTBEHHBIC CBA3M U aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HAaXOJIUTh APTyMEHTHI I J0Ka3aTeIbCTBA
CBOUX YTBEPKJICHUI, 33J1aBaTh NapaMETPbl U KPUTEPHUU PEILICHHUS;

aHAJTM3UPOBAaTh TMOJYYCHHBIE B XOJ€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTyaIlMsiM, OIIEHWBATh NPHOOPETEHHBIA OIIBIT,

OCYIIECTBIIATH IIeJICHATIPABICHHBINA MOUCK MIEPEHOCA CPEJICTB M CIIOCOOOB
NEeUCTBUS B MPOGECCUOHAIBHYIO CPEY;

yMETb MEPEHOCUTh 3HAHUS B TTO3HABATEILHYIO U MPAKTUYECKYIO 001acTH
KU3BHECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ uHpopmanueii:



OpPUEHTHPOBATHCS B PA3UYHBIX UCTOYHHKAX MHPOPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAyYHO-TIOMYJISIPHOM juTeparype, OWOJIOTMYECKUX CIIOBapsiX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3upoBaThH
MH(POPMAILIMIO Pa3InYHBIX BUJOB U OPM IMPEACTABICHUS, KPUTHUECKH OLICHUBATH
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCT;

dbopMynTUpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAUMOU ISl BHITIOJHEHUS y4eOHBIX
3ajady;

npuoOpeTaTh OIBIT HCIHOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MNpEACTaBICHUS
ononornyeckor mHpopmanuu (cxemsl, rpapuku, AUarpaMMsbl, TaOJULbI, PUCYHKA
¥ JIpyroe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KauyecTBE CpEICTBA HpuU padbore cC
Ononornyeckod MHPOpMALMEl: NPUMEHATbh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKHe 3HAKU U CHUMBOJIbI, (OopMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEe0Opa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaIJITHOCTH;

BJaJeTh  HAaBBIKAMU  pAaclO3HaBaHMSA M 3alIUTBl  MH(pOpMAaIuH,
MH(OPMAIMOHHOW O€301aCHOCTH JIMYHOCTH.

OBJ’IaHeHI/Ie YHUBEPCAJIBbHBIMHA KOMMYHUKATUBHBIMU JeMCTBUSIMM

1) oOmmenue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTE WJIM JIUCKYCCHUU TIO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeiaraeMoun
3aJ1ayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HMIIMKM JIPYTUX YYACTHHUKOB
JAajiora Uiv JUCKYCCUH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEJICTBAa OOIICHHUS, IMOHUMATh 3HAYCHHC
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CHUTYAaIIHH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBHS, MOHUMATh
HaMEpEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBAKHUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl eI TeJIbHOCTh:



MOHMUMATh M HCMOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAITLHON
paboThI IPH peIIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOACHCTBUS IIPH PEIICHUH YUeOHOM 3a/1au;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX ACHCTBUU € Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH Ka)KJ0ro YjieHa KOJUJIEKTHBA,;

NpUHUMATh II€IM  COBMECTHOW  JIEATEIbHOCTH, OPTaHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacnpenenarb pojaud ¢ y4€TOM MHEHUM YYacTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAaJa M KaXJOr0 YYaCTHMKA KOMaHABl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE TPOCKTHI, OIICHWBATh HJACH C TO3WIIMH HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAUUMOCTH;

OCYIIECTBJISATh TO3UTHUBHOE CTPATETUYECKOE TIIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISTh TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUITUATUBHBIM.

OBjaieHUe YHUBEPCAJIbHBIMH PeryJIATUBHBIMU JeHCTBUAMM:

1) camoopranu3zanus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS I BBIABJICHHS MpOOJEM U HX
pelleHus B )KU3HEHHBIX U YyU€OHBIX CUTYyaIHsIX;

BBIOMpPATh HA OCHOBE OHMOJIOTMYECKUX 3HAHMM 1EJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax II0 OTHOILIEHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATENIBHYIO NESTEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyd B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaLUsAX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IUIaH pElIeHUuss MpoOieMbl ¢ y4€ToM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAallUsIM;

pacuMpsTh paMKH y4eOHOro ImpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIMPOKOW HSPYIULUMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO IMOBBIIIATH CBOW O0Opa30BATENbHBIA U
KYJBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISIM;



BJIQJ€Th  HaBBIKAMU  [IO3HABAaTEIbHONW  pEeQEKCHH  KaK  OCO3HAHHS
COBEPILIAEMbIX JIEUCTBHM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEQUIEKCUM AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKU W CBOECBPEMEHHO IPHUHHUMATH PEIICHHSA IO MX
CHI)KCHMUIO;

OPUHUMATh MOTHBBI W apPryMEHTBhl JPYrUX IpU aHaIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0s M APYTUX:

IPUHUMATH Ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEeHThl APYrMX IMpU AaHAJIU3E pe3yIbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHUS COJACpKAaHUSA Yy4eOHOTO TMpenMeTra
«buonorus» Ha yriayOn€HHOM YypOBHE OpPUEHTHPOBAHBI Ha OOEClEeUCHHE
npopuapHOro  00ydeHuss  oOydaromuxcs  Ouosorud. OHHU  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIIPETAIIMN U MIPEOOPa30BaHUI0 3HAHUM, BHUJBI NEATEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUM U MX MPUMEHEHHUIO B Pa3IUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeamerHbie pe3ysabTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3yiabTaThl OCBOSHHUS y4ueOHOro mpeamera «buomorus» B 10
KJlacce IOMKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTE€ M POJU OHOJIOTMM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB  TIPUPOJABI M  PEHICHUH MpoOJeM  PalMOHAIBHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIQJ€ POCCUUCKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIQJICHUE CUCTeMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraloIIfe OHOJOTHYECKUE TEePMUHBI M TIOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeETa0oJIM3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEIICHHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT U Pa3BUTHE), OMOJIOTHUYECKHE TECOPHUH
(xnerounas teopus T. [lIBanna, M. IlIneiinena, P. Bupxosa, XxpomocomHasi Teopus
HacneacTBeHHocTH T. Moprana), yuenus (H. W. BaBwmoBa — o 1meHTpax
MHOTO00pa3usi W  MPOUCXOXKACHUS  KYJbTYpPHBIX  DPACTEHMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOrO IMOKOJEHUS, PACIICIIEHUs, YUCTOThI raMer,



HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJOTHYECKHX PAIOB B
HAaCJIEICTBCHHOU U3MEHUYNBOCTH H. . Basuiona), MIPUHLIAIIBI
(KOMILJIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMU METOJAMU HAay4HOTO TMO3HAHUS, HCIOJIb3yEeMBbIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHUE, H3MEPEHHUE,
HaOJFOICHNUE, DKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapHoT, OJIHOKJIETOYHBIX MU MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM 4YHUCJE
OaxkTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpraHOB pACTEHUM, IKUBOTHBIX, YEJIOBEKAa, MPOIECCOB KUZHEIEATECIbHOCTH,
MPOTEKAIONIMX B OpPraHU3Max PacTCHUM, )KUBOTHBIX U YEIIOBEKa, OMOIIOTUYECKUX
IIPOLIECCOB: 0OMEHa BEUIECTB (METabOJIM3M), MPEBPAILECHUS dHEPIUH, OpPOKEHUs,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, M€i03a, raMeToreHesa, 3MOpHOreHes3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXXEHHUs,  WHIWBUIYadbHOTO  pa3BUTUS  OpraHum3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3HUCA, NCKYCCTBEHHOTO 0TOO0PA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAAMH KIETKH U UX
GYHKIHUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (DYHKIUAMHU, MEXIY
OpraHaMd W CHCTEMaMH OpPTaHOB y pAacTEHHH, XUBOTHBIX M YelOBEKa W HX
GyHKIUSIMHE, MEXKIYy CHUCTEeMaMH OpPraHoB W HMX (QYHKIHUSIMH, MEXIy dSTaraMu
oOMEeHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHANBHOTO PAa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (EHOTHUIIOM U
(dhakTopamu cpebpl OOUTAHUS;

YMEHUE BBISBISATH OTJIUYUTEIIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJISl TOKA3aTENbCTBA POJICTBA OPTraHM3MOB Pa3HbBIX
CUCTEMATHICCKUX TPYIIIT,

yMEHUE periaTh OMOJOTUYECKUE 3a]]a4H, BBISIBISATh IPUIHMHHO-CIIEACTBEHHBIC
CBSI3U MEXKITY UCCIIEAYEMbIMU OMOJIOTMUECKUMU TIPOLIECCAMHU U SIBJICHUSIMU, JCNIaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHMH TOJTyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIa0OpATOPHBIE M MpaKTHUYECKHe paboThl, COOJIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYA0BaAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, TMPOBEPATh HX OKCIEPUMEHTATHHBIMU
cpenctBamu, (GOPMYIUPYS II€JIb HMCCIENOBAaHUS, AaHAIU3UPOBATH IOJYYCHHBIC
PE3YNIbTaTHI U ACNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HMCCIIEOBATEIbCKOW paboTe Mo OMOJOTHH,
9KOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U



nyOJUYHO  TPEACTaBIATh  TMOJYYCHHBICE  PE3yJbTaThl HA  YYCHHYECKHUX
KOH(EpEeHIINSIX;

YMEHUE OLICHHBATh 3THYECKHE ACIIEKThl COBPEMEHHBIX HCCIEIOBAHUN B
obmactu  Ouomormu W MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HAMPABIEHHOE W3MEHEHHE T'eHOMa U CO3JaHHE TPAaHCTE€HHBIX
OpraHHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymied mpodeccnoHaTbHON
JESITEIbHOCTH B 00JIaCTH OMOJOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIH
WHTEpEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
OpOAODKEHHE OMOJIOTMUECKOT0 00pa3oBaHUs B  OpraHU3alUsAX CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» B 11
KJlacce NOJKHBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MECTE€ U pONU OHOJOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TMPHUPOJbI W PEIMICHWH HKOJOTHICCKUX
npoOJeM 4YeloBeYecTBa, a TaKKEe B PEIICHUH BONPOCOB PalMOHAIBHOTO
PUPOOTOIL30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUSI K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUICKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BIANETh CUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKIHOYAET
OTpeJeIeHNs] M TOHUMAaHHWE CYIIHOCTH OCHOBOIOJATAIONINX OHOJIOTHYECKUX
TEPMUHOB U TIOHATHH (BHJA, dKOcucTeMa, Ouocdepa), OMOJIOTHMUECKHE TEOPUHU
(aBomroniionHas teopust Y. JlapBuHa, CHHTETUYECKAsT TEOPHUS SBOJIOIUH), YUCHUS
(A. H. CesepuoBa — 0 nyTsix U HampasieHusx 3oitounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeruuyeckoro pasHoBecusi J[x. Xapau u B. BaitnOepra,
3apoabieBoro cxoacrea K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMUIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BIAJACTh  OCHOBHBIMH  METOJIaMH  HAy4YHOTO  IIO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U DKOCHCTEM
(omucanue, U3MepeHue, HaOII0JICHHE, SKCIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OIICHKW aHTPOITOTCHHBIX H3MEHEHUI B TIPUPO/IC;

YMEHHE BBIICIATh CYUIECTBEHHBbIC MPU3HAKUA: BHUAOB, OHOTEOLIEHO30B,
PKOCUCTEM H OMoc]epbl, CTAOMIM3UPYIONIETO, JBMIXKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOT'O otOopa, aJIIONaTPUYECKOro u CUMIIATPUYECKOTO
BUJI000pa30BaHuUs, BIMSHUS JBIKYIIMX CHJI 3BOJIOLMHA HA T€HO(POHT MOMYJISINH,



MPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANPABICHUIN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U TTOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY IMPOLECCAaMH 3BOJIOLHUH,
JIBUOKYIIUMH CHUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU DPA3IUYHBIX KOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISABJIATH  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTHUYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€  OpPraHM3MOB B  COOOINECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbI OOMTaHHUs, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHEHHsS MHOrooOpasus BHUIOB U
HKOCHCTEM KAaK YCJIOBHUS COCYIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yMEHHUE peniaTh OMOJOTUYECKUE 3a]]a4H, BBISIBISATh IPUUMHHO-CIIEACTBEHHBIC
CBSI3M MEXKAY MCCIIETyeMbIMU OMOJOTHYECKIUMH MPOIIECCaMU U SIBICHUSIMH, JIeIaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHMH TOJTyUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IMPAKTHYECKUE padOThI, COOIIOAATH
npaBuia npu padbote ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, TMPOBEPATh HX OKCHEPUMEHTAIHHBIMU
cpenctBamu, GOpMyIUpys Ielb HWCCIeNOBAaHUS, aHAIM3HPOBATh MOTYyYEHHBIC
pPE3yNbTaTHl U ACNIaTh BEIBOBI;

YMEHUE Yy4acTBOBAaTh B Y4eOHO-HCCIIENOBATEILCKONW paboTe 1o Ouosioruw,
HKOJIOTUU W MEJIMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB, U
nyOJUYHO  TPEACTaBJIATH  TMOJYYEHHBIE  PE3yJbTaThl HA  YYCHHUUECKHUX
KOH(epeHUusX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MpeaoTBpaICHUS
rII00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp OyAyuied npodeccuoHanbHOU
JESITEIIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTHUH, TIPUPOIOTIOIH30BAHMS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
MPOMBINIJICHHOCTH, YIJIYOJIsATh TO3HABAaTEIbHBIA HMHTEpPEC, HAmpaBlICHHBIA Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIICH  MpodecCHu ©  MPOJIOJDKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3aeioB U TeM nu@dpoBbIe
Ne ni/mn P Kourpoububie | IIpakTuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 Buonorus kak Hayka 1 0 0 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
2 JKuBble CHCTEMBI M UX U3yYEHHUE 2 0 0 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
3 Buosorus KieTku 2 0 0.5 https://m.eds00.ru/7f41c292
bubmmoteka [IOK
4 XuUMHUYEcKasi OpraHu3alus KIeTKu 10 1 1 https://m.eds00.ru/7f41¢c292
bubmmoteka [IOK
5 Crpoenue 1 GyHKIUN KISTKHU 8 1 2 https://m.edso0.ru/7f41c292
5 OOMeH BeIIEeCTB U IPEBPAICHHE YHEPTUU B 8 0 1 bubmnorexa LIOK
R https://m.edsoo.ru/7f41¢c292
7 Hacnencreennas undopmarus u 9 1 05 bubnnorexa LIOK
PeATH3AIA 66 B KIETKe . https://m.edsoo.ru/7f41¢c292
but6mmorexa [{IOK
8 YKu3HEHHDIH LMK KICTKH 6 0 1 https://m.eds00.ru/741c292
9 Crpoenue u pyHKIIUK OPraHU3MOB 17 1 15 bubnmoreka [JOK
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https://m.edsoo.ru/7f41c292

bu6nmorexa [IOK
10 Pa3MHOKEHHE U Pa3BUTHE OPTaHU3MOB 8 15 https://m.eds00.ru/7f41c292
['eHeTHKa — HayKa O HACJICICTBEHHOCTH U Bubmorexa LIOK
11 2 0.5 https://m.edsoo.ru/7f41c292
W3MEHYHUBOCTH OPraHU3MOB
bubmnorexa [JOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 https://m.edso00.ru/7f41c292
bubmuorexa [JOK
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 1 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
14 ['eHeTHKA YelloBeKa 3 0.5 https://m.eds00.ru/7f41c292
bubmmoteka [IOK
15 CerneKuust OpraHMu3MOB S 1 https://m.eds00.ru/7f41c292
bubmmoteka [IOK
16 BrorexHoMIOrHs ¥ CHHTETHYECKAsT OMOJIOT U 4 0 https://m.eds00.ru/7f41c292
bu6nunorexa [JOK
17 PesepBHOE BpeMsi 1 0 https://m.eds00.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12
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11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne n/m P Kontpoabnbie | IlpakTuyeckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
L 3apoKIeHHE U Pa3BUTHE IBOJTIOIMOHHBIX 4 0 0 Bubmorexa [IOK
NpE/ICTABICHHIT B GHONOTHH https://m.edsoo.ru/7f41c292
bub6mnoreka [IOK
2 MukposBomonys u e€ pe3ynbTaThl 14 1 2 https://m.eds00.ru/7f41c292
bub6mnoreka [IOK
3 MakposBomronus u €€ pe3yabTaThl 6 0 0 https://m.eds00.ru/7f41¢292
A [TpOUCXOXKIEHHE U PA3BUTHE KU3HU HA 1 1 L5 Brbmiorexa [IOK
Zemie : https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
) [IpoucxoxaeHue 4enoBeKa — aHTPOIIOTeHE3 7 0 1 https://m.eds00.ru/7f41c292
DKOJIOrusl — HayKa O B3aUMOOTHOILIEHUSIX bubnuoreka [JOK
6 OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM C 2 0 0.5 https://m.edsoo.ru/7f41c292
OKpYy>Karollen cpeaon
bu6mmoreka [IOK
7 OpranusMsbl 1 cpesia OOUTaHUS 9 0 1.5 https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
8 OKOIIOTUs BHIOB U MOMYJIAIHH 7 0 0.5 https://m.edso0.ru/7f41c292
9 DKOJIOTUA COOOIECTB. DKOJIOTHYECKUE 10 1 0.5 bu6mmorexa [IOK
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CHCTEMBI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
10 Bbuocdepa — rimodbanpHas s3xocucTeMa 6 0 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
11 Henosek u okpyxatomas cpe/ia 5 0 https://m.edsoo.ru/7f41c292
12 PesepBHOE Bpemst 10 0
13 JlnarHoctTuueckue KOHTPOIbHBIC PaOOTHI. 8 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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