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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebHOMy mpeamety "buonorus" (manee - Ouonorusi) Ha ypoBHE
cpenHero oOmero odpaszoBaHusl pa3paboTaHa Ha OcHOBe DeAepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®eaepanuny, GI'OC COO,
Konuenuuu npenopaBanusi yueOHOro npeaMera «bUonorus» U OCHOBHBIX MOJIOXKEHUN
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyeonslii npeamer «buonorus» yriny0oiaéHHoro ypoBHs uzydyenus (10—11 kmaccer)
ABJISIETCSI OJHUM W3 KOMIIOHEHTOB MpeAMETHON o0nactu «EcTecTBEeHHO-HAY4YHbIE
npeametb». CornacHo nonoxeHusM @I'OC COO npodusibHbie y4eOHbIE MPEIMETHI,
u3ydyaemble Ha YriayOJIEHHOM YpOBHE, SBIAIOTCA cHocoOoMm nuddepeHnuanum
oOyyeHUsI Ha YpPOBHE cpeaHero oOiiero o0pa3oBaHMs U TPU3BAHBI 00ECIECUUTH
MIPEEMCTBEHHOCTh ~ MEXJY OCHOBHBIM  OOIIMM, CpeOHUM  OOIIMM, CpEAHUM
Mpo(EeCCUOHANIBHBIM U BBICIIUM OOpa3oBaHuEM. B TO ke BpeMsl KaKIblii U3 3TUX
y4eOHBIX MPEIMETOB JOHKEH OBbITh OPUEHTUPOBAH HA MPHOPUTETHOE peEUICHUE
o0pa3oBaTeNbHbIX, BOCHHUTATENIBHBIX W  Pa3BUBAIONIMX  3a7a4, CBS3aHHBIX C
npodopueHTanueil 0o0ydalIMUXcss W CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
0o0JIacTU HAy4YHOrO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, DKOJIOTUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueObHoMy mpeamery "buonorusa" na€rt mpeacTtaBieHHe O MU U
3ajayax u3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE,
ompenenseTr  o0s3aTeNbHOE  (MHBApUAHTHOE) MPEIMETHOE  COJEpKaHue,  €ro
CTPYKTYPUPOBAHHME MO pa3jieliaM U TeMaM, pacipeliesieHue Mo Kilaccam, pEeKOMEHIyeT
MOCJIEIOBATEILHOCTh M3YyUYCHHsI Y4EOHOro maTepualia ¢ y4€TOM MEXKIPEIMETHBIX W
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX O0COOEHHOCTEN
oOyuaroniuxcs. B nmporpamMmMe 1mo OMOJOTUU peaM30BaH MPUHIMUIT TPEEMCTBEHHOCTH C
M3y4eHUEM OHMOJIOTMM HAa YPOBHE OCHOBHOIO 00IEero oOpa3oBaHus, Onaronaps 4emy
MPOCMATPUBACTCS] HANPABJICHHOCTh HA TMOCIEAYIONIEE pa3BUTHE OHOJIOTUYECKUX
3HAHWI, OPUEHTUPOBAHHBIX HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUs, TMPEACTaBICHUNA O 3I0pOBOM o0O0pa3e KHU3HHU, Ha
BOCIHUTaHUE OEPEKHOTO OTHOILICHUS K OKpY>Karollel nmpupoaHout cpene. B mporpamme
no OWOJOTMH TakKe MOKa3aHbl BO3MOXKHOCTH yuyeOHoOro mnpeamera «buonorus» B
peamm3anun  TpedboBanui PI'OC COO Kk  MIAHUPYEMBIM  JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM oO0ydeHus W B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHON NEATETbHOCTH 00YYaIOIIUXCS IO OCBOCHHIO
CoJIepKaHMsl OMOJIOTMYECKOT0 00pa30BaHMs Ha YPOBHE CPEAHET0 00I1Iero 00pa3oBaHuUsl.

VYyeOubiii npenMer «buosorus» Ha ypoBHE CpelHero ooOiiero o0pa3oBaHUs
3aBeplIaeT OMOJOTHYeCKOe 00pa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA PACIIUPEHHUE U
yrayOneHue 3HaHuN OO0yYaromMXcs O JKMBOM MPHUPOJAE, OCHOBAaX MOJIEKYJISIPHOU u
KJIETOYHOM OHOJIOTUH, AMOPUOJIOTUM U OHOJOTUM Pa3BUTHS, T€HETUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, SBOIOIMOHHOTO YYEHUS U IKOJIOTHH.



N3yuenune yueOHoro mpeamera «buosnorus» Ha yriyOJIeHHOM  ypOBHE
OpPHMEHTHPOBAaHO Ha TOATOTOBKY OOYYarOmuXcs K TIOCIEAYIOMIEMY TOJyYEHHUIO
OMOJOTHYecKOro 00pa3oBaHus B By3aX M OpraHM3AIMIX CPEAHEr0 MpodeCcCHOHATBLHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHMsI COCTABIISIET CUCTEMa OUOJOTMYECKUX 3HAHHM,
MOJIYYCHHBIX TPU HU3YYCHUH OOYYArONIMMUCS COOTBETCTBYIOUIUX CHUCTEMAaTHUYECKHUX
paszesoB OMOJIOTHH HA YPOBHE OCHOBHOTO 00mero oopasoBanus, B 10—11 kmaccax atu
3HAHMS MMOJIY4YaloT pa3BUTHE. Tak, pacupeHbl U YIIIyOJICHBI OMOJIOTHYECKUE 3HAHUS O
pacTeHUSAX, JKMBOTHBIX, TpuOax, OaKTepusx, OpraHu3Me YeJIOBEKa, OOIIHMX
3aKOHOMEPHOCTSIX KM3HU, JIOMOJHUTEIBLHO BKJIIOYEHBI OHMOJOTUYECKUE CBEACHUS
NPUKJIAJHOTO W TIOMCKOBOTO XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh Kak
OPHEHTHPBI JJII TOCICAYIOMETo BeIOOpa mpodeccun. Bo3mokHa Takke HWHTETparus
OMOJIOTUYECKNX  3HAHWH C  COOTBETCTBYIOIIMMH  3HAHUSMH,  ITOJTYyYECHHBIMHU
0OyJaronMMuUCs IPU U3y4eHUH (PU3UKH, XUMUH, Teorpaguu 1 MaTeMaTHKU.

CrpykTypa mporpaMmsl o yueoHomy npeameTty "buonorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIA M SBOJIONUOHHBIM MOAXOMAb K H3y4deHHUIo Ouosioruu. CoriacHo wuw,
M3Yy4aloTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIC IS JKUBBIX CHUCTEM Pa3HOTO
YpOBHSI OpTraHW3allid, SBOJIONWNA OPTaHWUYECKOTO0 MHpa Ha 3eMjie, COXpaHCHHS
Ononoruyeckoro paszHooOpasusi 1iaHeTel. Tak, B 10 Kiacce wH3y4yaroTCsl OCHOBBI
MOJICKYJIIPHOM M KJIETOUYHON OMOJIOTHUH, SMOPUOJIOTUU U OMOJIOTUH PA3BUTHUS, TCHETUKHU
M CENEKIUH, OMOTEXHOJOTUA U CHHTETUYCCKON OMOJIOTHH, aKTyaJM3UPYIOTCS 3HAHUS
oOyyaromuxcst mo 00TaHHUKe, 300JI0TUH, aHATOMUH, (u3uosioruu yeiaoneka. B 11 kmacce
M3YYal0TCsI OBOIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o onocdepe.

VYyebnsiii npeamet «buosorusy npusBaH 00€CIEYUTh OCBOCHHUE O0YUYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WCH, MPUHIIUIIOB U TPABWII, JISKAIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHBI MHpA, 3HAHUM O CTPOCHHUH,
MHOrooOpa3uu U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMyJsiuud, OHOIeHO3a,
HKOCHUCTEMBI, O BBIAIONINXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX MCCIIEIOBAHMIX B
OWONOTHMY, TPUKIANHBIX acCleKTax OuoJoTMueckux 3HaHui. [[ns pasButus
MoJJICpKaHusl WHTEpeca OOydJalImMXcs K OWOJOTHM Hapsay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHYECKOTO MaTepuajga B COJCpPKAHUU IPOTPaAMMbI IO OHOJIOTHH
NPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS WU PA3BUTUS TOU WJIM HHOU
oOjacTh OHMOJOTHM, BKJIAJJOM OTEUYECTBEHHBIX M 3apyOCKHBIX YUYEHBIX B pEIICHHE
BOKHEHIIIMX OMOJOTHUSCKUX M DKOJIOTHYSCKUX MPOOIIEM.

Ilens m3yuenus ydeOHOro mpenmera «buonorus» Ha yriryOJI€HHOM YpPOBHE —
OBJIAJICHHE OOYYArONUMHUCS 3HAHUSAMHU O CTPYKTYpPHO-(YHKIIMOHAIBHOW OpraHU3aIluu
’KUBBIX CHUCTEM pPa3HOr0 paHra u MnpuoOpeTeHHue YMEHUH UCIOJIb30BaTh 3TU 3HAHUS B
dbopMHupoBaHMM  UWHTEpeca K  ompenenéHHol — obnacth  mpodeccCHoHaTBbHON
JESITeIbHOCTH, CBSI3aHHOM C Ouojorueil, WM K BBIOOPY y4eOHOTrO 3aBEICHHS IS
POJOJKEHUST OMOJIOTMYECKOT0 00pa30BaHUsI.



JlocTxkeHue 1end u3ydenus: yueOHoro npeamera «buonorus» Ha yriayO0iaéHHOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

OCBOCHHE OOYYAIOMIMMUCS CHCTEMbl OWOJIOTHYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSX, KOHIEMIMIX, TUIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBUiiaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpaA; O
CTPOSHWH, MHOTOOOpa3uu U OCOOCHHOCTSAX OMOJIOTHYECKUX CHCTEM (KJIETKa, OPTaHU3M,
MOMYJISAAS, BHUA, OWOreomneHo3, Ouochepa); O BBIAIOMIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YaloIMXCd C METOJaMU TIO3HAHUS >KUBOW  MPUPOIBI:
UCCJIeI0BATELCKUMH METOJAMH OHOJIOTUYECKUX HAyK (MOJEKYJSIPHOW U KJIETOYHOM
OMOJIOTHH, IMOPHUOJIOTMHU U OMOJIOTUHU Pa3BUTHSL, TEHETUKHU U CEIEKIIMHU, OMOTEXHOJIOTUU
u CUHTETHUYECKOU ouoJioruuy, MaJeOHTOJIOTUH, AKOJIOTHH); METOJIaMU
CaMOCTOSATENILHOTO TPOBENCHUSI OUOJIOTHYECKUX HCCIECNOBAaHUNA B JTaOOpaTOpUd U B
npupoie (HaOIoIeHne, N3MEpEHNe, IKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIAJICHUE  OOYYAIOMIMMHUCS  YMEHUSAMH: CaMOCTOSITEJIbHO ~ HAXOJIUTh,
aHaJM3UpPOBaTh U MCIIOJIB30BaTh OHOJIOTMYECKYI0 HH(POPMAIUIO; IMOJIb30BaThCS
OMOJIOTUYECKOM TEPMUHOJIOTUEN W CHMBOJIMKOW; YCTAaHaBIIMBAaThb CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATILHO-YKOHOMUYECKUMH U DKOJIOTMUECKUMU MpobdiieMaMu
YEeJIOBEYECTBA; OLECHHUBATh IOCJIEACTBUS CBOEW [EATEIBHOCTH IO OTHOIIEHUIO K
OKpY’Karolel MpUpoIHON cpejie, COOCTBEHHOMY 370POBbIO U 3JI0POBBIO OKPYKAIOIIHNX
mojel; OOOCHOBBIBATH UM COONMIOAATH Mephl MNPO(UIAKTHUKK  HUH(PEKIHOHHBIX
3a00JieBaHUM, TMpaBWia T[OBEICHUS B TMpupoAe U obecrnedyeHuss 0€30MacHOCTH
COOCTBEHHOW KHU3HENEATCTHHOCTH B UPE3BBIUAWHBIX CUTYyaIUSX MPUPOJHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTEepPU30BaTh COBPEMEHHBIE HAY4YHbBIE OTKPBITHS B
001acTH OMOJIOTHH;

pa3BUTHE Yy OOYYarOIUXCS MHTEIUICKTYyaIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B
MpOIECCEe  3HAKOMCTBA C  BBIJAIOIIUMHUCS  OTKPBITUSAMHM U COBPEMEHHBIMH
UCCJICIOBAHUSIMU B OWOJIOTHMH, peNIaeMbIMH €I0 TMpoOJieMaMH, METOI0JIOTHEN
OMOJIOTUYECKOTO HCCIICIOBAHUSA, TPOBEICHUS JKCIEPUMEHTAIBHBIX HCCICIOBAHUM,
pelieHnuss OWOJIOTHYECKMX 3ajJlad, MOJICTUPOBAHUSI OHOJIOTHYECKUX OOBEKTOB W
MPOIIECCOB;

BOCITUTAHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHHSI K JKHBOW MPHUPOJE B
IIEJIOM U K OTACIbHBIM €€ 00BbEeKTaM W SIBICHHUSAM; (HOPMHUPOBAHHE DKOJOTUYECKOMH,
F€HETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEICHHUS B MPUPOJAC; WHTErpaluu
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHue 00y4YaroIMUMHCS KOMIIETEHTHOCTH B palMoHaIbHOM
MIPUPOIOTIOIB30BaHNH (COOJIOIEHNE TPABHUII TIOBEACHHS B MPHUPOJE, OXPaHbl BHIIOB,
sKOcUCTeM, Ouochepsl), COXpaHECHHUH COOCTBEHHOTO 3JO0POBbSI M 3J0POBBS
OKpYXKaroIuX JIoAeH (coOmoaeHus Mep TpouIakTUKA 3a00JIeBaHMi, oOecreueHue
0€30MacHOCTH JKU3HEACSTENIbHOCTA B UYPE3BBIYAWHBIX CHUTyalUsX MPUPOJHOTO U



TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIMOJb30BAHMSI OMOJOTUYECKUX 3HAHUN U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/1aHHE YCJOBHMM JI1 OCO3HAHHOTO BHIOOpa OOYYAIOIIMMHUCA MHAWBHIYATbHOM
oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETYIOLIEMY
npodeccuoHaTbHOMY CaMOOIPEIEIEeHNUI0, B COOTBETCTBUU C HWHAUBUAYAJTbHBIMU
MHTEpEeCcaMu U MOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMcIO YacoB, OTBEACHHBIX Ha HW3y4YE€HHE OWMOJOTHHM Ha YIIIyOJIECHHOM
YpOBHE CpeHero odiiero oopa3zoBanus, cocraniser 204 gaca: B 10 knacce — 102 gaca
(3 yaca B Heqenmo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).

OT6op oOpraHuzanMoOHHBIX (OpPM, METOAOB U CPEACTB OOyuYeHHs] OHOJIOTUU
OCYIIECTBIISIETCS C YYETOM CHenupUKH €ro COACpKaHWs M HAIlPaBICHHOCTH Ha
OPOAOKEHHEe  OMOJOTMYECKOro  00pa3oBaHUsl B OpraHM3alUsIX  CPEAHETO
po(heCcCHOHATIBHOTO U BBICIIETO 00pa30BaHUsl.

OO0s13aTeNbHBIM yCIIOBUEM IpU OOYYEHHM OWOJIOTMM Ha YIIIyOJEHHOM YpOBHE
ABJIIETCS TpOBeJEeHUE Ja0OpaTOPHBIX U MpakTUYeckux pador. Takxke yuactue
oOydaromuxcsi B BBIMOJHEHWN TPOCKTHBIX U Y4eOHO-HCCIEAOBATEIbCKUX padoT,
TEMaTHUKa KOTOPBIX OMpPEIEIsIeTCS YYUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

ConepxaHue MpOTpaMMbl, BBIIEICEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapctTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas Ouojorusi — KOMIUIEKCHasi Hayka. Kparkas wucTtopusi pa3BUTHS
Oouonoruu. buonoruueckue Hayku U u3ydaeMble UMM MpoOaeMbl. DyHIaMeHTabHBIE,
MPUKJIAAHBIC U TTIOMCKOBBIE HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HayeHue Ouonorud B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOUH
kaptuHbl Mupa. Ilpodeccun, cBs3aHHble C Ouosioruedd. 3HaueHHE OHUOJOTHH B
[PAKTUYECKOM  JCATEIIbHOCTM  YEJIOBEKA:  MEIUIIMHE, CEIbCKOM  XO3SKCTBE,
[IPOMBIILIJIEHHOCTH, OXPAaHE IPUPOBI.

JlemoHCcTpauumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunnent, K. b. Jlamapk, Y. lapBun, V.
l'apseir, I'. Mennens, B. 1. Bepnaackuii, 1. 11. IlaBnos, M. 1. Meunukos, H. N.
Basumnos, H. B. TumodeeB-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3pb OWOJIOTMM C JpPYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHusi ouonioruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JHMCKPETHOCTh MW ULEJIOCTHOCTb, CJIOXHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPBbI, OTKPBITOCTb, CAMOOPraHU3aLIUs, CAMOBOCIPOU3BEICHHUE,
pa3apakKuMoOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuy XWUBBIX CHCTEM: MOJICKYJISIPHBIA, KJICTOUHBIN, TKAHEBBIN,
OpTraHU3MEHHBIN, TOMYJSIIMOHHO-BUIOBONW, HSKOCHCTEMHBIN (OMOTEOIEHOTHYECKUNA),
ouocdepnnrit. [Iporeccsl, MpoUCXoadIIe B KUBbIX cucTeMax. OCHOBHBIC TPHU3HAKH
xuBoro. JXu3Hb kak ¢opma cCyliecTBOBaHHMS Marepuu. Hayku, u3ydaroniye >XKUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpTraHU3AIMH.

N3yuenune kuBbIX cucteM. MeTtoapl Ouonorndeckod Hayku. HabmroaeHue,
W3MEpPEHUE, JKCIIEPUMEHT, CUCTeMaru3ainus, MeraaHanui. [loHsThe O 3aBUCMMOW U
HE3aBUCUMOMN mnepeMeHHOM. lInanupoBanHue skcriepuMenTa. [locTaHoBka M mpoBepka
runote3. HyneBas runotesa. [lonstue BbIOOpKHM U €€ JOCTOBEpPHOCTh. Pazdpoc B
Ononornyeckux JaHHbIX. OLEeHKa JOCTOBEPHOCTHU MOTYUYEHHBIX pe3ynbTaToB. [IpuunHb
HCKaXEHUSA PE3yJIbTATOB SKCHEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JeMmoHCcTpanumn

Tabnuipl 1 cxembl: «OCHOBHBIE MPU3HAKK KU3HW», «BHOIOTMYeCKUe CUCTEMBIY,
«CBOICTBa KMBOW MaTepum», «YPOBHHM OpraHU3alluu KUBOWU Npupoasy, «CTtpoeHue



KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHoOB YEJIOBEYECKOIO
opranuzmay, «buoreonenosy, «buocdepar, «MeToabl U3YyUSHUS KUBOI PUPOIBD.

O6opynoBanue: J1ab0OpaTopHOE OOOPYMOBAHWE Jisi TMPOBEACHHUS HAOIOACHUM,
U3MEPEHUN, IKCIIEPUMEHTOB.

IpakTnueckass padora «lcronb30BaHUE Pa3IUYHBIX METOIOB MPU HU3YYECHUHU
KHUBBIX CUCTEM.

Tema 3. buoJsiorus KiIeTku

Knerka — cTpykTypHO-(pyHKIIMOHANIbHAS €IUHUIA >KUBOro. McTOpusi OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Ilnelinen,
P. BupxoB). OCHOBHbIE TIOJIOXKEHHSI COBPEMEHHON KJIETOYHOW TEOPHUHU.

MeToabl MOJIEKYJISIPHON M KJIIETOYHOW OMOJIOTUU: MUKPOCKOMHMS, XpoMarorpadus,
ANeKTpodope3, METo MEYEHBIX aTOMOB, AU(depeHunanbHoe HEeHTPU(YTHPOBAHUE,
KyJIbTUBUPOBAaHUE KIETOK. M3yueHue ¢ukcuposanuvix Kiemok. IIEKTPOHHas
MUKpocKonus. Koxgokanvnas mukpockonus. Bumanvnoe (npudicuznenHoe) uzydeHue
KJIemoK.

JlemoHCcTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. I1Inennen, P. Bupxos, K. M. bap.

Tabmuubr 1 cxeMbl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIM MHUKPOCKOID»,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOW MHUKPOCKON, MHKpOINpENnapaTbl  PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IlpakTuyeckass padora  «/3ydeHwe METONOB  KJIETOYHOW  OHMOJIOTHH
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKHUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIJIEMEHTHI. Bona u
€€ ponb KakK pacTBOPUTENSA, pEareHTa, Y4YacTHE B CTPYKTYPUPOBAaHUU KIIETKH,
Terioperynsiaund. MuHepajabHble BEIEeCTBa KJIETKH, MX Ouosiorndyeckas pojib. Poib
KaTUOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BeHlecTBa  KJIETKH. buonormyeckue mnojauMmepbl.  benkwu.
AMUHOKHCIIOTHBIM cocTaB OenkoB. CTpykTypbl OenkoBoil Mojekysbl. [lepBuunas
CTpYKTypa OeJika, MenTHiHas CBsi3b. BTOpuyHas, TpeTUuyHas, YeTBEPTUUHASI CTPYKTYPBHI.
Henatypanusa. CoiictBa OenkoB. Knaccuduxkarus O6enkoB. buomornueckue QpyHKIun
6enkoB. Ilpuonul.

VYrneBoasl. MoHOcCaxapuabl, AUCaXxapyabl, OJIATOCAXapHUIbl W TOJHCAXAPUJBI.
OO6mwmii maH cTpoeHust U PU3MKO-XMMUYECKHE CBOMCTBA YTrieBOAOB. buonoruueckue
(GyHKIIUH yTIIEBOIOB.

Jlunel. T'unpodunbHO-rHApOPOOHBIE cBoiicTBa. Kiaccubukanusa aumumos.
Tpurnuuepunsl, pochonunuasl, BOCKU, CTEPOUAbl. buonornyeckue GyHKIUU JIUMHAOB.



OOmue cBoiicTBa OHMONOTMYECKUX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K
CaMO03aMbIKaHHIO, TOTYIPOHUIIAEMOCTb.

HyxneunoBeie kucnotel. JIHK wu PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneorunsl. [Ipuniun kommiementapuoctu. [lpasuno Yapradpda. Crpykrypa JHK —
NBOMHas cripaib. MectoHaxoxaeHue u ouonornueckue ¢pynkmuu JJHK. Buasr PHK.
Oyukuun PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruueckue cBs3u B Mojekyiae ATO.
buonornyeckue Qynkiuu AT®. BoccTaHOBIEHHbIE TEPEHOCYMKH, UX (YHKIMH B
kinetke. /[pyeue uyxneozuompugocgamer (HT®). CexBenupoBanue [IHK. Memoow:
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpyktrypHas OuoJsiorusi: OMOXMUMHYECKHE W Ouopu3nuecKkue UCCIeAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKYI. Moodenuposanue cmpykmypul u
@yHKyull OUOMONeKynl U ux Komniekcos. Komnvromepmuwiili Ousaiin u opeanuueckuil
cuHme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JlemoHCcTpauumn

[Toptpetsr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammbl: «PacripeniesieHne XUMHUYECKUX DJIEMEHTOB B HEXHBOM IPUPOJIEY,
«PacripeeneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuupr u cxemsl: «llepuonnueckas TtaOoUMUa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoOJIeKyNbl BOAbDY, «BemlectBa B cocrtaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJNEKYNb», «CTpoeHHE MOJIEKYI
yIiieBo10B», «CTpO€HUE MOJEKYJ JUNUI0BY», «HyKiIenHoBble KUCIOTH, «CTpoeHUE
MoJeKybl ATOy.

O6opynoBaHue: XUMHAYECKAsl MOCYAa U 000PYI0BaHHUE.

JlaGopaTtopnass padora «OOHapykeHHE OEJKOB C MOMOIIbI0 KAaYECTBEHHBIX
peaKIuii».

JlaGopaTopnas padora «lccienoBaHne HYKIEUHOBBIX KUCIIOT, BBIJEIEHHBIX U3
KJIETOK Pa3IU4YHbIX OPTaHU3MOBY.

Tema 5. CTpoenne 1 QyHKIUM KICTKH

Tumbl  KJIETOK:  JyKapuoTHYecKas W  mpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHne TpoKapuOTHYECKON KiIeTKH. KilerouHas cTeHka OakTepuii M apxei.
Oco0eHHOCTH CTpOEHHUs TeTepoTpPOPHON M aBTOTPO(HON NMPOKAPUOTHUYECKUX KIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

Ctpoenne u (YHKIIMOHUPOBAHUE DYKAPUOTUYECKOW KiIeTku. [lmazmarnueckas
MeMOpana (mnasmaiemma). CTpykTypa I[1a3MaTH4eckod wmemOpanbl. TpaHcmopT
BEILIECTB Yepe3 IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIN (auddysus, obnerdyéHHas
muddy3us), akTUBHBIA (NEPBUYHBIH W  BTOPUYHBIA AKTUBHBIA  TPAHCIIOPT).



[Tomynponumaemocts MemMOpanbl. PaGoTta HaTpmii-kanueBoro Hacoca. OHAOLUTO3:
MAHOIUTO3, (aromuto3. Ok3omuto3. Kierounas crenka. CTpykTypa W (QYyHKIIUH
KJIETOYHOW CTEHKH pacTE€HUM, TpUOOB.

[uromna3sma. I{uto3ons. Llutockener. JIBmwkeHwe nuTOrUIa3Mbl. OpraHouibl
kinetku. OgHoMeMOpaHHbIE OpraHoubl KJIETKU: sHAomiazMmaruueckas cetb (DIIC),
anmapat [onbIKM, JU30COMBI, HX CTpoeHHE H  (QyHKIOUH. B3aumMocBs3b
OTHOMEMOpaHHBIX OPraHoW0B KJIETKH. CTpOoeHHE TPaHyJISIPHOTO PETHKYIyMa.
Mexanuzm wnanpasnenus oenxoe 6 JIIIC. Cunre3 pacTBopuMbIX OenkoB. CuHTe3
KJIETOUYHbIX MeMOpaH. [maakuil (arpaHyispHBIN) SHAOIIIA3MATHYECKUN PETUKYITYM.
CexperopHast (ynkiusi anmapara [onbmxu. Moouguxkayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxoe 6 annapame 1 onv0dcu. TpaHCIIOPT BEMIECTB B KIIETKE.
Bakyonu pactutensnbix knetok. Knerounsiit cok. Typrop.

ITomyaBTOHOMHBIE OpraHOM/IbI KJIETKH: MUTOXOHJIPUH, MJIACTUBI.
IIpoucxoocoenue mumoxonopuii u naacmuo. Cumouocenes (K.C. Mepesckosckuii, JI.
Mapeynuc). Ctpoenre u PyHKIUM MUTOXOHpUH U mactul. [lepBuuHbIe, BTOPUYHBIC U
CJIOXKHBIE IUIACTUABI (POTOCUHTEIUPYIOIIMX JYKAPUOT. XJIOPOIIACTBI, XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIIUX PACTEHUU.

HememOpanubsie opranouasl kiaetku CrpoeHwe U GyHKIUM HEeMEMOpaHHBIX
OpraHouioB KieTku. Pudocomsl. IIpomesxcymounvie gpunramenmsi. MukpopuiaMeHThI.
Axmunosvle Mmukpoguramenmsi. MBplllIeUHbIE KIETKU. AKMUHOBble KOMNOHEHMbL
HemblueuHblx Kiemok. Muxkporpyoouku. Knerounsii nentp. CTpoeHue U JBUKEHUE
KTYTUKOB M  pecHHUYeK. MukpoTpyOouku mwuroriasMel. llenTpuons.  benxu,
accoyuuposantuvle ¢ MuKpoguiamenmamu u Mukpompybouxamu. Momopnvie 6enxu.

SAnpo. ObGonouka sapa, XpOMaTHH, KAapUOIUIa3Ma, SAPBINIKH, WX CTPOCHHE U
¢bynkuuu. SAnepHelil 6enkoBblid MaTpuKe. [IpocTpaHCTBEHHOE PACTION0KEHHE XPOMOCOM
B UHTEp(DA3ZHOM siApe. Dyxpomamun u cemepoxpomamui. belku XxpomMaTuHa — TUCTOHBI.
Junamuxa sadepnoii 06010uKku 8 Mumo3se. HoepHuiil mpancnopm.

Kierounsle BrimroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmumsrt u  cxembl: «CTpoeHHE DJyKapUOTHYECKOW KieTkn», «CTpoeHue
AKUBOTHOU KJIETKM», «CTpOEHUE PACTUTENBHON KIETKW», «CTpOE€HWE MHUTOXOHIPHUI,
«SAnapo», «CTpoeHne NpoKapuOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpenapaTbl  pacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHbBIX KIETOK.

JlaboparopHasi paboTa «/3ydeHue CTpOeHuUs KJIIETOK Pa3IMYHbIX OPraHU3MOB.

IIpakTnueckas padora «/3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».



Jlaboparopnasi pabGora «MccrmenoBanue IUIa3MoiaM3a W JIEIJIA3MOJU3a B
PACTUTEIIbHBIX KIIETKAX).

IpakTnueckass padora «l3yueHue IBMKEHUS IIUTOIUIA3Mbl B PACTUTEIIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMuIIAIAST U TACCUMWJISALIAS — JBE CTOPOHBI MeTabonm3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA u reTepoTpodHBIA. YdUacTHe KHUCIopoda B OOMEHHBIX
npoleccax. JHepreTuyeckoe obecrneueHre KieTku: npespaiieHue ATO B 0OMEHHBIX
npoueccax. @depMeHTATUBHBIA XapakTep peakluuid KIETOYHOro MeTadoyM3Ma.
depMeHTHI, UX CTPOCHHE, CBOWMCTBAa U MexaHu3M jaeicTBusi. Kodepmentol. OTiauuus
(bepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTuBaTOopbl u  OEIKU-
WHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMH OT pa3IUYHbIX
(bakTOpoB.

[lepBuuHbIi CHUHTE3 OpPraHMYECKWX BemecTB B  Kietke. DorocuHTes.
AHOoKCcucenHblll U OKCueeHHwvl Gomocunmez y obaxmepuu. Ceemocobuparoujue
nueMeHmsl U NUSMEeHMbl pPeaKkyuoHHo2o yeHmpa. Poib XIJIOPOIJIACTOB B MPOLECCE
dotocunte3a. CBeroBass u TemMHOBas (a3pl. @omoovixanue, Cz., Cs. u CAM-munuol
gpomocunmesa. IlponyktuBHocTh (hoTOCHHTE3a. BiusHue pa3znuvHblXx (PAKTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3. PaznooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUITUPYIOITUE
OakTepuu, IKene300aKTepuu, CepoOaKTEpUHu, BOJOPOJHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHusmbl. Bunabl Opoxkenusi. [IpomykTel OpokeHUST W UX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIe3HEH.

AdpoOHBIE OpPraHu3Mbl. JTambl dHEPreThdyeckoro obmeHa. IloaroTroBuTeNnbHBIN
sTan. [ ko3 — 6eCKUCIOPOIHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKuCIIEHWE, WM KIETOYHOE JbIXxaHHWe. POoinb MUTOXOHAPUM B
npoiieccax OUOJOrM4ecKoro okucieHud. lluknuyeckue peakiuu. OKHUCIUTEIbHOE
dbochopunupoBanue. Duepeus memopannozo epaouenma npomonos. Cumnmez ATD:
paboma npomonnoti ATD-cunmaswi. IIpenmyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepea anadpoOHbIM. I(HPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

[Toprpers: k. Ilpuctmm, K. A. Tumupszes, C. H. Bunorpaackwmii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumbsr u cxembl: «DOTOCHHTE3», «DHepreTndeckuii obmen», «buocunres
oenkay, «Ctpoenne pepMeHTay, «XEeMOCUHTE3Y.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE HJsi MPUTOTOBJICHUSA
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTopnas pa6ora «l3ydyeHne KaTaTUTUUECKONH aKTUBHOCTH ()EPMEHTOB (Ha
MIPUMEPE aMIJIa3bl WIIM KaTalasbl)y.

JlabopaTopnas padora «/3ydyenne pepMeHTATUBHOTO pacUICIUICHUS MEPOKCHUIA
BOJOPOJA B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX).

JlaboparopHnasi pa6ora «CpaBHEeHHE MPOIECCOB (POTOCUHTE3A U XEMOCUHTE3A.

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peajin3anus eé B KIeTKe

Peakunn martpuyHoro cuHres3a. I[IpyUHIUIT KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTPUYHOTO cuHTEe3a. Peanusanus HacnencTBeHHOUW nHpopmanuu. ['eHeTnueckuil Ko,
ero coiictBa. Tpanckpunuusa — matpuusblid cuHTe3 PHK. ITpuHuune! Tpanckpunimu:
KOMIUIEMEHTaAPHOCT, AHTUNAPAJUIETBbHOCTD, ACUMMETPUYHOCT. Co3spesanue
mampuunvix PHK 6 ayxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnauust u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka.
Ycnosus 6uocuntesa 6enka. KonupoBanue amuHokucnoT. Pons pubocom B Gnocunrese
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuszanusi reHoma y
MIPOKAPUOT U DYKAPUOT. Perynsius akTHBHOCTH I€HOB y IpokapuoT. [ unoresa onepoHa
(®d. XKakob, XK. Mano). MonrexynapHvie Mexanuzmvl IKCNPECCUU 2eHO8 V IYKAPUOM.
Ponv xpomamuna 6 pezynayuu pabomwsi 2enog. Perynsiusi 0OMEHHBIX MPOIIECCOB B
kieTke. KieTtounslii roMmeocTas.

Bupycbl — HekseTouHble (GOpMbI KU3HM U oOJuratHeie mapas3utbl. CTpoeHHUE
MPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTtepuodaroB. KusHeHHbIl YUK
JIHK-cooeporcawux supycos, PHK-cooeporcawux supycos, baxmepuogpazos. Obpammuas
MPAHCKPUNYus, peeepmasa, unmezpasd.

BupycHbie 3aboneBanusi denmoBeka, XWBOTHBIX, pacteHuii. CIIN]J[, COVID-19,
COIIMAJIbHBIE U MEJUIIUHCKUE MPOOJIEMBI.

buoungopmamuka: umwmeepayusi u aunamuz 6oavwux maccueog («bigdatay)
CMPYKMYpHuIX Ouonocuieckux oauHvix. Hanomexmnonoeuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuubr u cxembl: «buocunTes Oenkay, «l'eHeTHueckuii Kom», «Bupych»,
«baktepuodarm.

IIpakTnueckas padora «Co3nanne MOAEIN BUPYCA».

Tema 8. ’KuzHeHHbIH HUKJI KJICTKH

Knetounslii nuki, ero nepuoasl u peryisius. Matepdasza u mutos. OcobeHHOCTH
MpoIeccoB, TmpoTekaromux B wuHTEep(daze. I[loaroToBka KIETKM K JIEJICHUIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKHUI U MOCTCUHTETUYECKU
(IPEeMUTOTHUYECKHI ) TEPHOIbI HHTEP(DA3BI.



Marprnunbii  cunre3 JHK — penmumkamusa. [lpuwanuner permmkamuu  JIHK:
KOMIUIEMEHTAPHOCTD, NTOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIAPAJUIEIIBHOCTh. MeXaHu3M
perumkanun JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepbl M Tenomepasa.
XPpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. JIUIUJIOMIHBIA W TaIlJIOWJAHBIA HaOOPHI
xpomocoM. ['omosornunsie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kneTkn — MuTo3. CTaguu MUTO3a M NPOUCXOMSIINE B HHUX IPOLECCHI.
Tuner muto3a. Kaprnoknues u nuTokuHes3. bruosornueckoe 3Ha4eHUE MUATO3A.

Perynsauust MUTOTHYECKOTO 1MKJIA KiIeTKU. [IporpamMmmupyemast kieTouHas rudenb
— arorTo3.

Knerounoe sapo, Xpomocombl, (yHKIMOHANbHAas TE€HOMHUKA. Mexanuzmol
npoaughepayuu, ouggdepenyuposku, cmaperus u eubenu kiemox. «L{ugpposas kiemray
— Ououngopmamuyeckue Mooenu QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanuu

Tabmuubr u  cxembl: <«OKM3HEHHBIM WUKI KIETKW», «Murtosz», «CrpoeHue
xpomocomy, «Perumkanus [JHK.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpoIpenapatbl: «MHUTO3 B KIETKax
KOpEIIKA JIYKa».

JlaboparopHasi pabora «/3ydyeHue XpoMocOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnas padora «HaOnroneHne MuTo3a B KJIeTKax KOHUMKA KOpeIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonoruueckoe paszHooOpaszue opranu3moB. OIHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U KUZHEACITEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
baktepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, JPYrue
MPOTUCTHI. KONIOHHAIbHBIE OPraHU3MBI.

B3auMocBs3p yacTel MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpraHusMm Kak eauHoe 1einoe. ['omeocras.

Tkanu pacteHui. TUIbl pacTUTENbHBIX TKaHEW: OOpa3oBaTelbHAas, MOKPOBHAs,
MpOBOJIAIIAS, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHHs, QYHKUUNA U
PAaCIOJIOKEHUS TKAHEW B OpraHax paCTeHUM.

TkaHW JKMBOTHBIX M 4YEJIOBEKAa. THIbI >KUBOTHBIX TKAaHEH: SIHUTEIUAJIbHAS,
COCIUMHUTENbHAs, MbIlIeYHas, HepBHas. (OCOOEHHOCTH CTPOCHUSA, (YHKUMHA U
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BerertaTuBHble 1 T€HEPATUBHBIE OPraHbl pacTeHUl. Opranbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4enoBeka. OyHKIMU OPraHOB ¥ CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX UBOTHBIX. HapyxHbIi U BHYTpeHHUI ckeneT. CTpOEHHE W THUIIbI
COEMHEHUS KOCTEN.



JIBr>keHUE OpraHu3MoB. J[BHXKEHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOUHOE,
KT'YTUKOBOE, PECHUYHOE. /[BH>KEHME MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MbI U HACTHH.
JIBM>KeHHEe MHOTOKJICTOYHBIX JKMBOTHBIX M UEJOBEKa: MbIIICUHas cuctema. Peduekc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

[Iutanue opranu3moB. lloriomieHrne BOJIbI, YIVIEKUCIOTO ra3a U MHUHEPAIBHBIX
BEILIECTB pacTeHUsAMM. lIuTaHne >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIETOYHOE
nuueBapesue. Ilutanue NO3BOHOYHBIX KUBOTHBIX. OTAENbl MNHUILIEBAPUTEIBHOTIO
TpakTa. [IunmeBapurenbHbie xkenesbl. [InuieBapuTenbHas cucTeMa 4eJIOBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuid. [[pixanume >kuBOTHBIX. uddyszus
ra3oB 4epe3 IOBEPXHOCTh KieTKH. KoxHoe apixaHue. JlpIxarenbHas ITOBEPXHOCTB.
XKabepHoe u n€royHoe apixaHue. JlpIxaHuWE IMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCJIOKHEHHE  CTPOEHUs  JIETKHX  ITO3BOHOYHBIX  KUBOTHBIX.
JlpIxatenbHas CHCTEMa 4YejaoBeKa. MexaHu3M BEHTWIALMHA JIETKUX Yy NOTUL WU
MiIeKonuTamuX. Perynsamus npixanus. JlprxareabHble 00bEMBI.

Tpancropt BemeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PAaCTEHUM.
Tpancnopt BemecTB y XMBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas
CUCTEMA MO3BOHOYHBIX JKUBOTHBIX U yenoBeKa. Cepale, KpOBEHOCHBIE COCYAbI U KPOBb.
Kpyru xpoBooOpaiieHusi. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cep/a u e€ perynsuusi.

Brinenenne y oprannsmoB. Beinenenue y pacteHuil. BelaeneHue y KMBOTHBIX.
CokparutenbHble Bakyoiau. Opransl BbiAesneHus. OuiabTpanus, ceKpeuust 1 o0paTHoe
BCaChbIBaHHE KaK MEXaHU3Mbl pa0OThl OpraHoB BblaejeHHs. CBsA3b MOJOCTU TeNa C
KPOBEHOCHOW U BBIIEIUTEIBHON CUCTEMAaMU. BbliesieHne y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u pyHkimonupoBanue Hepona. OOpa3zoBaHue MOUU Y
YEJI0BEKA.

3amura y opranu3MoB. 3alliuTa y OAHOKJIETOYHBIX Opranu3mMoB. Criopsl OakTepuid
M IUCTHl MPOCTEUIIMX. 3alllUTa y MHOTOKJIETOUHbIX pacTteHuid. Kyrtukyna. Cpeacrtsa
[MACCUBHOM ¥ XMMHUYECKOW 3a1uThl. DUTOHINIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NPOU3BOIHBIE. 3allUTA
opranuszma ot Oosesnel. MimmyHHas cucreMa denoBeka. KineTouHbIl U rymMopaibHBIM
UMMYHUTET. BpoXI€HHBIN U mpuoOpeTEéHHbIN crnienu@uieckuii UMMYHUTET. Teopus
KJIIOHaJIbHO-ceNleKTuBHOro nmMmyHutera (II. Opmux, ®@. M. bepuer, C. Tonerasa).
BocnanurensHpie OTBETHI OpraHn3MoB. Poib BpOKIEHHOIO MMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxuMoCTh U peryisinus y Opranu3mMoB. Pa3apakumMocTh y OJHOKIETOUYHBIX
oprann3MoB. Takcucsl. PaznpaxuMocTs u peryisinus y pacteHnid. PocToBbie BeniecTsa
Y UX 3HAYCHHUE.

HepBhas cucrema u pedrexTopHas peryisus y kuBoTHeIX. HepBHas cucrema u
€€ OoTAeNbl. DBOIIOUUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y JKUBOTHBIX.



OTnensl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduektopHas ayra.
besycioBHbIE U yCIOBHBIE PEICKCHI.

['yMopasibHast peryisiiusi W SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
XKene3pl 3HAOKPUHHON CHCTEMBI U UX TOpPMOHBI. JlelicTBue ropMOHOB. B3auMocCBs3b
HEPBHOW U SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpauumn

IToptpert: U. I1. I1aBnos.

Tabmuubr u  cxeMbl: «OJIHOKJIETOYHBIE BOJOPOCHN», «MHOTOKJIETOYHBIE
Bojopocnn», «bakrepunm», «lIpocreiimme», «OpraHbl I[BETKOBBIX PAacCTEHHUID,
«CucTtemMbl OpraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX),
«Tkanu pactenuit», «KopHeble cuctembl», «CTpoeHue ctedis», « CTpoeHHe JIMCTOBOM
IJIACTUHKWY, « TKaHU ®KUBOTHBIX», «CKeleT yenoBekay, «lluieapurenbHas cucremMay,
«KpoBeHocHast cucrtema», «JlpixarenpHas cucrtema», «HepBHas cucrema», «Koxay,
«MplieuHast cucrema», «BplaenuTenbHas CcUCTEMa», «OHAOKPUHHAA CHUCTEMAY,
«Crpoenne wmbimp, «MMmmynuret», «KumedHonosnoctHeie», «Cxema NUTAHUSA
pactenuity, «KpoBEHOCHbIE CHUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THAPHI»,
«Crtpoenue 1muaHapum», «BHYTpEeHHEE CTpOEHHE NOXKIAEBOro 4epBs», «HepBHas
cuctema prio», «HepBHas cuctema nsarymikn», «HepBHas cuctemMa mpecMbIKAIOITUXCS,
«HepBnas cucrema nruiy, «HepBHas cucrema miuekonuraromuxy», «HepBHasd cucrema
yesoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHUKPONPENapaThl  OJHOKIECTOYHBIX
OpraHu3MOB, MUKpOIpenapaTbl TKaHEH, PpaKOBUHBI MOJUIFOCKOB,  KOJUIEKIUU
HACEKOMBIX, WIJIOKOKHUX, JKUBBIE OJK3EMIULSIPbl KOMHATHBIX pacTeHU#, repOapuu
pPacTEeHHI1 pa3HBIX OTIEJIOB, BIAXKHBIE MPENapaThl KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX,
KOJUIEKIMK O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOoBeKa, OO0OpydoBaHUE s
JEMOHCTPAallUd TIOYBEHHOTO W BO3AYIIHOIO TNUTaHUS PpACTEHUW, pacllerieHus
Kpaxmaia u OenKoB Moj AeicTBHEM (EpPMEHTOB, OOOpYAOBaHHE JJI JEMOHCTpAIUU
OMNBITOB MO M3MEPEHUIO >XU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUYKEHUM, MOJIETTU TOJIOBHOTO MO3Ta Pa3Iu4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlabopaTopHas padora «/3ydyeHre TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHUE M pPa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) H
noJsioBoe. Bunbl Oecronoro pa3MHOXKEHHs: MOYKOBAHKUE, CHOPYJISIUS, (pparmMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pasmHoxenue. [lonoBele kneTku, wiK ramerel. Melo3. Ctaguu meiiosa.
IToBenenne xpomocom B Meno3e. KpoccuHroep. bHOJIOrMYecKuid CMBICT MeWO3a U
MOJIOBOTO Tpolecca. Meno3 u ero MeCTo B )KU3HEHHOM IIUKIIE OPTraHU3MOB.



[Ipen3aponsimieBoe paszButue. ['ameToreHe3 y KUBOTHBIX. [lonOBBIE KeENE3BLI.
OOpazoBanue u pa3BUTHE TOJOBBIX KJIeTOK. Crnepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre W 3MOpPUOHANBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE Pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOpPHUOJIOrUs — HayKa O
pa3BUTUU OPraHU3MOB. Mopgozenes — 00Ha U3 21a8HBIX NpPoOIEM IMOPUOIOSUU.
Konyenyus mopgocenos u mooenu mopgoeeneza. Craguum sMOpHUOTeHE3a >KUBOTHBIX
(ma mnpumepe narymku). JpoOnenuwe. Tumbl npobnenus. /JlemepmunuposanHoe u
HedepMuHuUposantoe opooaenue. bracmyna, munvi 61acmyn. OcoOEHHOCTH IPOOIECHUS
MJICKOTIUTAIOMINUX. 3apOJIbIIIEBbIC JTUCTKHU (TacTpyJsilius). 3aKiaajKka OpraHoB U TKaHEH
W3 3apOJIbIIIEBbIX JUCTKOB. B3auMHOE BIMSHHE 4YacTel pa3BUBAIOIIETOCS 3apobliia
(oMOpuoHasibHAsT MHAYKIMS). 3aKiiagka IUJIaHa CTPOCHHS >KMBOTHOTO KakK pe3yibTaT
HMepapXUUYECKUX B3aUMOJICHCTBUI TeHOB. BiusHue Ha >SMOpHOHANBHOE pa3BUTHE
pa3IMUHbBIX (PAaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pa3Burtue xuBoTHbIX. [locTaMOproHansHbIA nepuo. [Ipsmoe u Henpsimoe
pazButue. Pazputue ¢ Mmetamopo3oM y 0CIO3BOHOUYHBIX U MTO3BOHOYHBIX KWBOTHBIX.
buonornueckoe 3HaueHHE MPAMOTO W HENPSMOrO Pa3BUTHUS, UX PACIPOCTPAHECHUE B
npupoze. Tumbl pocta KUBOTHBIX. DAKTOPHI PETYISLUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craguy mMOCTAIMOPUOHATBLHOTO PAa3BUTHS Y JKUBOTHBIX U uejoBeka. Ilepuoss
OHTOTreHe3a yenoBeka. CTapeHue U CMEepPTh Kak OMOJIOTUYECKUE MPOIECCHI.

PasmHOoXeHne u pasBuTue pacteHmil. ['ametodutr u cmnopodur. Meio3 B
KU3HEHHOM IIMKJIe pacTeHuit. OOpa3zoBaHHUe CIop B Iporiecce Meio3a. ['amerorenes y
pactennii. OIUIOJOTBOPEHUME W PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pPa3BUTHE CEMEHHU.

MexaHu3MBbl PETYIISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmumet U cxembl: «BereratuBHOe pa3sMHOXKeHUE», «Tumbl Oecrnoysoro
pasMHOXeHus», «Pa3MHOXKeHHME XjamMuJaoMOHaAbD», «Pa3MHOXXEHHE  DBTJICHBIY,
«Pa3MHOXeHue rTuapb, «Meio3», «Xpomocombl», «l'amerorenes», «CTpoeHue
AUIEKIIETKH W crnepmaTto3ouga», «OCHOBHbIE CTaauu OHTOreHesza», «lIpsamoe wu
HenpsiIMOe pas3BUTHE», «Pa3BuTHE MailcKoro xyka», «Pa3sutne capanum», «Pa3zButue
JSATYIIKWY», «J[BOWHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «CTpoeHHe ceMsH
OJHOJIONIBHBIX M JBYJOJIbHBIX pPACTEHUI», «JKW3HEHHBIA UK MOPCKON KaIyCThbD»,
«Ku3HEeHHBIN UK MXa», «KU3HEHHBIM LUK NAaNOPOTHUKA», «JKU3HEHHBIM LIUKII
COCHBI».

OOopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOMPEMApaThl  SUICKIECTOK W
CIIEpPMAaTO30UI0B, MOAENb «LIUKIT pa3BUTHSA JIATYILIKNY.



JlaGopaTtopnasi paGora «lI3yueHue CTPOEHHUS MOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckass padora «BbIsIBIEHHME NPHU3HAKOB CXOJICTBA  3apOAbIIICH
MIO3BOHOYHBIX JKUBOTHBIX ).

JlaGopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHHUSI BBICIIINX PACTCHUIN.

Tema 11. I'enermka — Hayka O HaCJACACTBEHHOCTH M HU3MEHYUBOCTH
OpPraHu3MoOB

Hctopus craHOBIICHHS M pa3BUTHS TEHETHUKU Kak Hayku. PaGotel I'. Mennens, I'.
ne ®puza, T. Moprana. Poiab oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHHM T'€HETUKH. PabOThI
H. K. Koasuona, H. 1. BaBunona, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A.
Ounumnuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIC TEHETHUYECKHE IMOHSATUS W CUMBOJBL. ['OMOJOTMYHBIE XPOMOCOMBEI,
aJUIeJIbHBIC T€HbI, AJIbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIA U PELIECCUBHBIN ITPU3HAK,
TOMO3HUT0Ta, T€TePO3UroTa, YUCTasl JUHUS, THOPUIbI, TeHOTUN, (heHoTurn. OCHOBHbIE
METOJbl ~ TE€HETUKU:  THOPUIIONOTUYECKUH,  [HUTOJOTHMYECKUM,  MOJIEKYJISPHO-
F€HETUYECKUU.

JlemoHCcTpauumn

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBuiios,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeen-
Pecosckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopHasi padora «/Ipo3oduia kak 00bEKT TCHETHUCCKUX UCCIICTIOBAHMIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHenss — 3aK0oH €IMHO00pa3us
ruOpuI0B nepBoro nokosnenus. IIpasuno nomunupoBanus. Bropoii 3akon Mennens —
3aKOH pacHierieHuss TMpu3HaKoB. [lUTosorM4eckue OCHOBBI MOHOTHOPHUIHOTO
CKpelMBaHus. [ 'unore3a 4ucToThl ramer.

AHanuzupyoniee CckpemuBaHue. [IpoMexXyTOUHBI XapakTep HacleI0BAHUS.
Pacmierienne npru3HakoB MpU HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpemmBanue. Tpertuil 3akoH MeHzenss — 3aKOH HE3aBUCHUMOTIO
HacJieJoBaHUs MPU3HaKOB. [{uTomornueckue OCHOBBI AUTHOPUTHOTO CKPEITUBAHMUS.

Cuemiennoe HacienoBanue mnpusHakoB. Pabotrer T. Moprana. CrerieHHoe
HACJICJOBAHUE T'€HOB, HAPYIIEHUE CUCIUICHUS MEXIY I€HamMu. XPOMOCOMHAas TEOpUs
HACJICZICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXAHW3M OIPEIEIEHUs MoJa. AyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TrereporameTHbld 1od. [ eHeTuyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETUVIEHHBIX C MTOJIOM.



I'enotun kak nenocrtHas cucrema. Ilnenorponuss — MHOKECTBEHHOE NEUCTBHUE
resa. MHOXECTBEHHBIM  ajuieu3M. B3aumojaeicTBue  HEalsIeIbHBIX  I'€HOB.
Kommnnementapuocts. Onuctas. [lonmumepus.

I'eHeT4yecKuii KOHTPOJb PA3BUTHS PACTCHUM, )KMBOTHBIX M YEJIOBEKA, a TAKKE
(hU3MOIOTUYECKUX TIPOIIECCOB, TMOBEJACHUS W KOTHUTUBHBIX (yHKIMH. ['eHeTHueckue

MEXaHU3Mbl CUMOMOT€HE3a, MEXaHM3Mbl B3aUMOJICHCTBHUS «XO3SIMH — TMapa3uT» M
«XO35IMH — MHKpOOMOM». ['€HeTHMYeCKHE acCleKThl KOHTPOJsS M M3MEHEHUS
HACJIeICTBEHHOU MH(OpMAIIUU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuupr u cxemsl: «llepBblii M BTOpoOil 3akoHbl Mennaens», «Tperuid 3akoH
Mengens», «AHaIM3UpPyIOUIEe CKpemMBaHue», «HemonHoe AOMUHHpPOBaHUEY,
«CruernieHHOE HaclleJoBaHUE PU3HAKOB Y Apo30duiiely, «I enetuka momnay, «Kapuotun
yenoBekay, «Kapuotun npozoduib», «Kapuotun nruimb», «MHOXKECTBEHHBIN
ajuieIu3My, «B3anMoaeiicTBIE TEHOBY.

OGopynoBaHue: MOJEIb JJi1 JEMOHCTPAIMM 3aKOHOB €IUHOOOpa3usi THOPHUIOB
MEPBOTO TMOKOJIEHUS W PACUICIUICHUSI MPU3HAKOB, MOJECNb JJIsl JEMOHCTPAlMA 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb IS JEMOHCTPAUMU CUEIUIEHHOTO
HaCJIeI0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKporpenapart: «pozoduiar.

IIpakTuyeckas padora «/3yueHue pe3yibTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS
y ApO30(UITBD.

IIpakTuyeckas padora «/3yueHue pe3ysbTaToB JUTHOPUAHOTO CKPEITUBAHUS Y
TIpO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMma U cpeanl  npu  GopMmMupoBaHuM  (DeHOTHIA.
N3MeHunBOCTh TIpu3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHBIC TPU3HAKA. Buibl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Moaudukanmonnas  W3MEHUYMBOCTL. Pombs  cpeast B (popmMupoBaHUM
MoAU(PUKALIMOHHON M3MeHUnBOCTU. Hopma peakiu npusHaka. BapuanvoHHbIN pan u
BapuannonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKALIMOHHON N3MEHYNBOCTH.

I'enoTunuyeckass u3MEHUYUBOCTh. (CBONCTBA TE€HOTUIIMYECKOM W3MEHUYHUBOCTH.
Bunabl reHOTUTIHYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunaTuBHAsT W3MEHUYHMBOCTh. MeH03 H TIOJIOBOM TIpOIleCC — OCHOBA
KOMOWHATUBHOW H3MEHUYMBOCTH. PoOJib KOMOMHATUBHOW H3MEHUYHMBOCTH B CO3JaHUU
TF€HETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanuoHHass HW3MEHYMBOCTb. BuApl MyTalWi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHbIE W MHAYIUPOBAHHbIE  MyTaluu.  SaepHble U
nuroriazmMaTuyeckue Mytanud. ComaTHYecKue U TOoJIOBble MyTanuu. [IpuduHb
BO3HUKHOBEHUSI MyTaluid. MyTareHbl U UX BJIMSHUE HAa OpPraHu3Mbl. 3aAKOHOMEPHOCTHU



MYTallUOHHOTO Mpoliecca. 3aKOH TOMOJOTMYECKUX PSIOB B  HACIEICTBEHHOMU
m3menunBoctu (H.W. BaBuiioB). BHesinepHas U3MEHUUBOCTh U HACTEJCTBEHHOCTD.

Dnueenemuxa u SNUSEHOMUKA, POIb dNULEHEMUYECKUX (PAKMOPO8 8 HACAe008aAHUU
U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHCcTpanuu

IToptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

TaOmuibl u CXEMBI: «Bunger U3MCHYHUBOCTH, «MoauduxarmoHHas
U3MEHYUBOCThY, «KomOMHATHBHAs HM3MEHUHUBOCTBY, «Meio3», «OIIoa0TBOPEHHEY,
«I"eneTnueckue 3a00JIeBaHUS YeIOBeKay, « Buabpl MyTammiig.

OOGopynoBaHHe: JKHBbIE M TepOapHbIC SK3EMIUIIPhl KOMHATHBIX PAaCTCHH,
pucyHkH ((poTtorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHYUBOCTH.

JlaGopaTopnas padora «lccnenoBaHue 3aKOHOMEpPHOCTEH MOAUMDUKAIMOHHON
M3MEHYUBOCTH. [I0CTpOEHHE BApUAIMOHHOTO PsAJia U BAPUALTMOHHON KPUBOM.

IpakTnueckass padora «Myranmuu y  apo3oduiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun denoBeka. MexayHapoaHas TmporpaMMa MCCIEIOBaHUS TE€HOMA
gyeoBeka. MeToabpl M3yYeHMs] TeHEeTHKH YeJIOBEeKa: T'CHEaJOTrHYeCKHUi, OJM3HEIOBBIM,
IUTOT€HETUYECKUHM, TMOMYIALUOHHO-CTATUCTUYECKUM, MOJIEKYJISIPHO-TEHETHYECKHU.
CoBpeMEHHOE  OMNpENEIICHUE  TEHOTHIIA: MOJJTHOTEHOMHOE  CEKBEHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomombto [II{P-ananu3za. HacnencrBeHHbie
3a0oJieBaHusl 4YelloBeKa. ['eHHbIE M XPOMOCOMHBIC OOJie3HM dYesioBeka. boje3Hu ¢
HACJICJICTBEHHON TMPEeIpacloiOKCHHOCThIO. 3HAYCHHE MEIUIIMHCKOW TE€HETUKU B
MPEOTBPAIICHUA M JICYCHWH TEHETHYCCKMX 3a00JeBaHMM dYeloBeka. Meauko-
FEHETUYECKOE KOHCYIbTUpOBaHUE. (CTBOJIOBbIE KIETKU. [loHATHE «TE€HETHYECKOTO
rpy3a». OTUUECKHE AacCHeKThl HCCIEAOBaHUWA B 00JacCTU pENaKTUPOBAHUS T€HOMa U
CTBOJIOBBIX KJIETOK.

['enetnueckue  (pakTOpbl  TMOBBIMIEHHOW  YYyBCTBUTEIHLHOCTH  YEJIOBEKAa K
(U3MYeCKOMy W XMMHUYECKOMY 3arpsi3HEHUIO OKpyXKarolieil cpenpl. ['eHernueckas
MPEIPACOIOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun uemoBeka», «MeTonbl W3y4eHUS! TEHETUKH
gesoBekay, «I'eHeTHYecKkre 3a00JIeBaHUsI YSITOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHAIIN3 POLOCIOBHOW.

Tema 15. Cenrekuusi opraHu3zMoB

JlomecTuKanus 1 celeKius. 3apoKaAeHUE CENICKIUU U JOMECTUKauu. Yuenue H.
N. BaBuioBa o lleHTpax mpoumCXOXIeHHS W MHOTOOOpaswsi KyJbTypHBIX PacTEHUH.
Ponb cenekiuu B CO3MaHUUM COPTOB pacTeHUl U TMOpoj KUBOTHbIX. CopT, mopoja,



mTaMM. 3aKOH TOMOJIOTMUECKUX PSJIOB B HacleICTBEHHOM wu3MeHunBoctu H. N.
BaBusnosa, ero 3HaueHue JJis1 CENEKIIMOHHOMN paOOTHI.

Meroabl  ceneKUMOHHOM paboThl. VCKycCTBEHHBI OTOOp: MacCOBBIA U
UHANBUIYaNbHBINA. DTanbl KOMOMHAIIMOHHOW cenekuuu. McrblTaHue mpou3BOauTENEH
o MOTOMCTBY. OTOOP MO TEHOTHUITY C TIOMOIIBIO OLIEHKU (DEHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTHILY ¢ moMouIpo ananusa JJHK.

NckycCTBEHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHON paboThl. PagnannoHHbIi 1
XUMUYECKUN MyTareHe3 Kak HUCTOYHHUK MyTalui y KyJIbTYpHBIX (DOPM OpraHu3MOB.
Hcnonb3oBaHne T€HOMHOTO PEIaKTUPOBaHUS U MeTon0B pexomMOuHaHTHBIX JIHK mms
MOJYYEHHS UCXOJITHOTO MaTepuaa i CEJICKIUU.

[Tonyyenue nosurion1oB. BHyTpuBuaoBas rudpuaunsanusi. biu3kopoacTBEHHOE
CKpelIMBaHue, Wi WHOpuAUHT. HepoACTBEHHOE CKpeIlMBAHHWE, WM AyTOPHJIMHT.
I'eTrepo3uc u ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OTnanéHHas
rubpuauzanus. [Ipeomonenue Oecryionuss MEXKBHIOBBIX THOpUIOB. JlOCTHXKEHUS
CEJIEKIINHU PACTEHUM U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHUE M HU3YyUYCHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH U UX
JTUKUX pOJAWYEH Il CO3JaHUs HOBBIX COPTOB W TUOPHUIOB CEIbCKOXO3SHMCTBEHHBIX
KYJIbTYyp. M3yuenue, coxpaneHue u YNpagieHue 2eHeMmudecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOGbIX — JCUBOMHBIX 6  Yediax  VAYYUleHUs
Cyuecmeyowux u Co30aHusi HOBbIX HOPOO, JUHUL U KPOCCO8, 6 MOM HYUcCie C
NpUMEHEHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008aHUl, Nepedosblx uoel U
nepcneKmuBHbIX MexHo102Ull.

JdemoHcTpanuun

IToptpersi: H. M. BaBunos, WM. B. Mwuuypun, I'. JI. Kapneuenxo, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl U cxembl: «l[eHTphI MPOUCXOXKICHUS U MHOTO00pa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHON HW3MEHUYMBOCTHY,
«Metonasr cenexkmmy, «OTnanéunas ruopuausanus», «MyTrareHesy.

JlabopaTopHasi padora «/3ydyeHue COpPTOB KYJIbTYPHBIX PACTCHUWA U TOPOJ]
JIOMAITHUX YKUBOTHBIXY.

JlabopaTopHas padora «/3yueHrne METO0B CEIEKIINN PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Irekypeust «OCHOBHBIE METOJIbI M JOCTHXKEHUS CEJIEKIIUU PACTEHHUM U 5KUBOTHBIX
(Ha CeJIEKIIMOHHYIO CTAHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA YYaCTOK, B
TEIJIMYHOE XO35MUCTBO, B JIA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHO/I0THS U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCTIONB3YEMbIE B OMOTEXHOJIOTHH, — KIICTOYHBIC U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTraHU3MBI, UX  XapaKTepUCTHUKA. TpaaumonHas OMOTEXHOJIOTHS:
xJie0oneyeHue, MOJIyYEHHE KHCJIOMOJIOYHBIX MIPOJIYKTOB, BUHO/IEIINE.



MuxkpoOuonornyeckuii  cuHTe3. OOBEKTHI  MHKPOOMOJOTHYECKHX  TEXHOJIOTHIA.
[IpousBoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Co3aHue TEXHOJOTMH M HWHCTPYMEHTOB LEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYHPOBAHUS T'€HOMOB C LEIBI0 IIOJYYECHHs] OPraHM3MOB UM HMX KOMIIOHEHTOB,
COJIeprKalINX HE BCTPEYArOIIUECs B IPUPOI€ OMOCUHTETUUECKHE ITyTH.

Knerounas wunxeHepus. MeTonpl KyJIbTyphl KIE€TOK M TKAHEHM PACTEHHU U
xUBOTHBIX. Kprobanku. CoMmatudeckasi THOpUAN3AIUS U COMATUYECKUN SMOPHOTEHE3.
Hcnonp30BaHue TramionIoB B CEIEKUUU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonv3oeanue MOHOKIOHAIbHLIX U NOJUKIOHANbHBIX AHMUmMen 8 MeoOuyuHe.
M cKycCTBEHHOE OIUTIOJOTBOPEHME. PEKOHCTpYKIMS SIMLEKIECTOK W KIOHHPOBAHUE
KUBOTHBIX. MeToA TpaHCIUIAHTAUUU SIA€p KIETOK. [exHonocuu 0300posieHusl,
KYIbMUBUPOBAHUA U MUKDOKIOHANLHO20 — PASMHONICEHUSA  CENbCKOXO3AUCMBEHHBIX
Kybmyp.

XpoMOCcOMHass W TeHHas WHXEHepusa. VCKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpynpoBanue pekomOuHantHbiX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHUA U NEPCIEKTUBBI XPOMOCOMHOW M T€HHOM MHKEHEPHUH. DKOJOTHYECKUE U
ATUYECKHE MPOOIEMbI FTEHHON HHKEHEPUU.

Menununckue OuotexHonoruu. IloctreHomuas nudpoBas Memauimna. [I1[P-
AuarHoctuka. MetabosOMHBIN aHaIN3, TEHOLUEHTPUYECKUI aHAIN3 IPOTEOMa YeIoBeKa
JUTSL OLIEHKU COCTOSIHUSI €r0 3/10pOBbsi. Mcroib30oBaHUE CTBOJIOBBIX KJETOK. TapreTHas
tepanusi paka. 3D-Omoummkenepus sl pa3pabOTKUM  (yHAAMEHTAIBHBIX OCHOB
MEIULMHCKUX TEXHOJOTUM, CO3/1aHUsl KOMIUIEKCHBIX TKAaHEW COYETaHWEM TEXHOJIOTHHI
TpEXMEpHOTO  OWonpuHTHHTa U ckadgdonauHra A  pemieHds  3aaa4
[IEPCOHAIN3UPOBAHHON MEIULIMHBI.

Co3nanue BEeKTOPHBIX BAKIMH C 11€JIbI0 00ecTieueHus: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyautenei  OPBU,  ycraHOBieHME  MOJEKYJISIPHBIX  MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-comepskamux BHPYCOB, BBI3BIBAIOIIMX OCO0OO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupr u cxembl: «Vcnosib30BaHME MUKPOOPraHU3MOB B TPOMBIIIJIEHHOM
MPOU3BOCTBEY, «KieTouHas uHxeHepus», «I 'eHHass HHXKEHEePUs».

JlaboparopHnasi pabora «/3ydeHue oObeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

Ikcekypeuss  «buotexHonoruss —  BaxHeWIIas — NPOW3BOJAUTENbHAs  CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOACTBO).

11 KITACC



Tema 1. 3apoxkaeHne W pa3sBUTHE 3BOJIONHOHHBIX MNPEACTABJEHUI B
OuoJiornu

OpomounonHas teopus Y. Jlapuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHU3MA.
JKu3zupb 1 HayuyHas nesarensHocTh Y. JlapBuHa.

JIBroKkymie cuiabl sBoOIMU BUuAoB 1o Y. JlapBuHy (BBICOKAasi MHTEHCHUBHOCTD
pa3MHOXKEHHSI ~ OpraHU3MOB,  HACJEACTBEHHas  W3MEHYUBOCTh, Ooppba  3a
CYLIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernueckoir teopun s3poitonnu (CT3I). HeittpanbHas teopus
sBotOIMU. COBpEMEHHAsI IBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHUE IBOTIOIMOHHON TEOpUU
B (hopMUPOBaHNM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JemoHCcTpauun

[Toptpets: Apucrorens, K. Jluanen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. Hapsun, C. C. YerBepukon, M. N. [lImansrayszen, Jx. Xonnein, . K.
benses.

Tabmuubl u cxemsl: «Cucrema >xuBoil npuponsl (no K. Jlunuerw)», «Jlectauia
KUBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS NPUCHOCOOJIICHUN Yy
pacTteHuil U kuBOTHbIX (1Mo Jlamapky)», «Kapra-cxema Mmapmipyra myremectBus Y.
Hapsunay, «Haxonku Y. [dapsunay, «®opmbl 00pbObI 3a cyliecTBOBaHue», «Ilopoabl
rony0eit», «MHorooopasue KylnbTypHBIX ¢GopMm KamycTb», «llopoasl momamHux
KUBOTHBIX», «(CxeMa oOpa3oBaHuss HOBBIX BUIOB (mo Y. JlapBuny)», «Cxema
COOTHOIICHMS JIBHXKYIIMX CHJI 3BOMIOLUUN», «OCHOBHBIE MOJIOXKEHHUS CUHTETUYECKON
TEOPHH BOTIOLUN.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonymanust Kak 3JeMEHTapHas eauHuua HBoyrouud. COBpPEMEHHBIE METOJIbI
OLICHKM T'E€HETUYECKOTO pa3HooOpa3usi W CTPYKTypbl mnonyiauuil. H3menenue
reHooHJa TOMyJSIMUU KAk JJIEeMEHTapHOE HSBOJIIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTnueckoro paBHosecus k. Xapau, B. BaitaOepra.

DOnemMeHTapHbIe (AKTOPHI (IBMKYIINE CUJTBI) dBOJIONMK. MyTallMOHHBIN MpoIiecC.
KomOuHatuBHass u3MeHUuMBOCTh. [Jlpeiid reHoB — ciyuyallHble HEHaNpaBJCHHbIC
M3MEHEHHMS 4YacToT auiened B mnomysuusx. Oddext ocHoBatens. Ighghexm
oymoinounozo 2opaviuka. CHUdCEHUe 2eHemu4ecKko20 pa3zHooopasus: NPUYUHLL U
cneocmeus. Ilpossnenue s3gpgpexma Opetigha 2enos 6 OONLUUUX U MATLIX NONYIAYUSIX.

Murpamuu.  UWzomsmust momyssiiuii:  reorpaduyeckas  (IpOCTpaHCTBEHHAs),
OouoJsiornyeckas (penpoayKTUBHAas).

EcrectBennbiii  otOOp — HampaBiasoomui - ¢dakTop  dBOIONUH.  DOpMBI
€CTECTBEHHOTO otbopa: JBYKYLIUH, CTaOMITU3UPYIOLIHA, pa3pbIBAIOLIUN

(nm3pyntuBHbii). [lomoBoit oTO0p. BO3HHMKHOBEHHE U H3BOJIONUS COLMATBHOTO
MOBEJEHUS KUBOTHBIX.



[IpucnocoOaeHHOCTh OpraHU3MOB KaK  pe3ylbTaT  MHUKPO3BOJIIOLIUH.
Bo3HuKHOBEHHE NPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(o3bl M HAHOATANTALUU.
[Ipumepsl mpucnocoONeHUH y OpPraHu3MOB: MOPQOJOTHYECKHE, (PU3NOTOTUYECKUE,
onoxumMuyeckue, nopejeHIeckue. OTHOCUTENbHOCTh IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero «kpurepum U CcTpykTypa. BumooOpazoBanume Kak pe3yibTaT
MUKPOIBOIOIUH. M30msmus — kimtoueBoit ¢aktop BumoodpazoBanus. [Iytu u crmocoObt
BHI000pa30BaHUS: aJJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(PKOJIOTMYECKOE), «MTHOBEHHOE» (MOJMUIUIOUAU3aLMs, Tuopuan3anus). JJIMTeaTsHOCTh
ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BONIIOIIMOHHON OMOJIOTHMH B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHHS
OouopazHooOpazusi. MUKPOIBOMIONKS W KOJBOJIOIMSA Mapa3uTOB U HUX XO3SIEB.
Mexanu3Mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTBY, «llomynsuuonHas CTpykTypa
BUna», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «J/IBwxkyiine cuibl
IBOJIIOLIMMY,  «DKOJOTWYECKass  W30JSILMs  TOMyJsALUA  ceBaHCKOW  (openny,
«"eorpaduueckast M3OJSIUS JTUCTBEHHUIIBI CHOMPCKOW M JUCTBEHHUIIBI JaypCKON»,
«ITonynsiIMOHHBIE BOJIHBI UYKUCJIEHHOCTH XUIIHUKOB M KepTB», «(Cxema IelCTBUS
€CTECTBEHHOT0 0TOOpa», «®Dopmbl 00pbOBI 3a cymiecTBoBaHUE», «HHIyCTpUambHBIMI
MenaHnu3M», «KuBble HucKomaembie», «lIoKpOBUTENBCTBEHHAs] OKpacka »KHWBOTHBIXY,
«IIpenynpexnaromas OKpacka KUBOTHBIX», «DU3HOJOTHYECKUE  aJalTalumny,
«IIpucnocobseHHOCTh OpraHU3MOB M €€ OTHOCUTENbHOCTB», «Kpurepun Bunay,
«Bupgpl-nBoiinukn», «CTpykTypa BuAa B mpupoae», «CrnocoObl BUI000pa30BaHUS»,
«l"eorpaduueckoe BuA000pa3oBaHUE TPEX BHUIOB JAHABIIICH», «IKOJIOTHYECKOE
BHU1I000pa3oBaHne BHUAOB cuHHI, «llomummonnbl pactenmity, «KamycTHO-penedHbIi
THOpUT.

O6GopynoBaHue: repdbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyyesa MTHUI] U
3Beped ¢ MmpuMepaMu Pa3IMYHBIX MPUCIOCOOJICHHUM, dyuenaa MTHIl U 3Bepel pa3HbIX
BUJIOB, TepOapuy pacTeHU OJIM3KUX BUJOB, 0OPA30BABIIMXCS PA3IMUHBIMU CIIOCOOAMU.

JlaboparopHasi pa6ora «BpisBlIeHHEe U3MEHYHBOCTH Y 0COOEH OJTHOTO BUA.

JlaGopaTopnasi padora «lIpucnocoGiaeHUs OpPraHU3MOB M HMX OTHOCHTCIIbHAs
11e71eCO00Pa3HOCTHY.

JlaboparopHnasi pa6otra «CpaBHEHHE BUIOB 10 MOP(POJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJironus 4 e€ pe3yabTaThl

Meroabl M3ydeHHs Makpol3BOMIOLMHU. [lalleOHTOIOrMYECKHE METOAbl W3Y4YECHHS
sBomonnu. [lepexonupie GopMbl 1 PUIIOTEHETUUECKHIE PSAIbI OPTAaHU3MOB.



buoreorpaduyeckue meToapl u3yueHus 3Bomonun. CpaBHeHue (Gpuopsl U (GayHbl
MaTEepUKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3eMian. BUIbI-DHIEMHUKHA WU
PEUKTHI.

OMOpHOJIOTUYECKHE U CPaBHUTEIHLHO-MOP(OJIOTHYECKUE METOJbl  H3yUEHHUs
ABOJIONMHU. ['€HEeTMYEeCKME MEXaHM3Mbl SBOJIOIMU OHTOI€HE3a U  MOSBJICHUSA
HBOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOrMYHbIE M aHAJIOTMYHBIE OpPraHbl. PynumeHTapHbIE
OpraHsl U aTaBU3Mbl. MOJEKYJISIPHO-TEHETHUECKUE, ONOXUMUYECKUE U MATEMATUUECKUE
METOAbl H3Yy4YEHHUS HBOMIOUMHU. ['OoMosnormyHbie TeHbl. (COBpPEMEHHBIE METOMbI
NOCTPOEHUS (PUITOTEHETUYECKUX JICPEBHEB.

XPOMOCOMHBIE MYTallMH U 3BOJIIOLUS TEHOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBwWiia) ABOJIOUUM. [Ipunyun cmenvl @YHKYUI.
HeoOpatumocTs »3BomtouMu. AJjanTuBHas paauanud. HepaBHOMEPHOCTh TEMITOB
JBOJIIOLIUH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkensb.

Tabmuupl 1 cxeMbl: «DUIOTEHETUYECKUNA PsiA  JOMAIn», «ApPXEONTEPHUKC,
«3Bepo3yoble suiepb», «Crerouedans», «Punnopureny, «CeMeHHbIE TalOPOTHUKNY,
«buoreorpaduueckue 30861 3eMauy, «Jpetid KoHTHHEHTOBY, «PenukThl», «HavyanbHbie
CTaZuyd SMOPUOHAIBLHOTO Pa3BUTUS MO3BOHOYHBIX JKHUBOTHBIX», «[ OMOJIOTHYHBIE U
aHAJIOTMYHbIE OpraHey, «PyaumMeHTh», «ATaBU3MBD»Y, «XPOMOCOMHBIE HaOOPbI
YyeloBeKa W uMIaH3e», «l7aBHble — HampaBieHuss — dBomouum», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLIM.

O6opynoBanue: KOJJICKIIMM, TepOapuu, MYyJsSKH HUCKOIMAEMbIX  OCTaTKOB
OpraHu3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAapHBIX OpPraHoB U
aTaBU3MOB, KOJIJIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe »KU3HU Ha 3emJie

HayuHnbie runotessl IpoUCX0XKIEHUS KU3HU Ha 3emie. AGUOreHe3 U MaHCIepMusl.
JloHay4YHbIEe TMPEACTABICHUS O 3apOXKICHHM JKU3HM (KpeaunoHusMm). ['umnoresa
MOCTOSIHHOTO CaMO3apOXKIACHUS KU3HU U €€ onpoBepxkeHue onbiTamu O. Pemm, JL.
Cnamnannanu, JI. [Tactepa. IlporcxoxkaeHue ®u3HA U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHuyeckou sBosronuu. [lnaneraphHas (reosoruyeckas)
HBOJIIOLIMSA. XUMHUYECKasi SBOMIONMUSA. AOGUOTEHHBI CHHTE3 OPraHMYECKUX BEIECTB U3
Heopranndyeckux. Ombir C. Mmmnepa u I'. IOpu. OOpazoBaHue mNOJIUMEpPOB U3
MoHoMepoB. KoarepBaTHast runore3a A. M. Onapuna, runore3a MepBUYHOTO OYyJbOHA
Jx. XonnaeitHa, reHetudeckas runotesa I'. Ménnepa. Pubdosumser (T. Uek) u runotesa
«vupa PHK» V. 'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropust 3emuin 1 MeTolbl €€ m3yuyeHus. Vckomaemble OPraHMYECKHE OCTATKHU.
['eoxpononoruss u e€ wMeronsl. OTHOcUTETIbHAsT M aOCOJIOTHAS TE€OXPOHOJOTHSL.
['eoxpoHoIOrMYeCKas 1MKajaa: 30HbL, 3Pbl, IEPUOJIbI, STTOXU.



HauvanbHble 3Tanel opraHndeckor 3BOMONMHU. [losBIEHHE M 3BOMIOLMUS MEPBBIX
KJIETOK. DBOJIIOLMS MeTaboam3Ma. Bo3HMKHOBEHHE MEpBbIX 3KocucTeM. COBpEMEHHbIE
MUKpOOHBIE OMOIUIEHKM KaK aHajor MEepBBIX Ha 3emiie coodiecTB. CTPOMATONUTHI.
[IpokaprOThI U 3YKapUOTBHI.

[IpoucxoxaeHne 3ykapuoT (cUMOHMOreHe3). OBOJIOLMOHHOE MPOUCXOXKICHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIONUU BBICHIMX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pacTteHui. Bpixon pactenuid Ha cyury. [losiBieHHE CIIOPOBBIX PACTEHHM W 3aBOCBAHUE
umHu cymn. CeMeHHbIe pacTeHus. [IporncxoxkaeHne NBETKOBBIX pACTECHUM.

OcCHOBHBIE ATallbl 3BOJIOUMUA KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
XKUBOTHBIX. Benackas gayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TUIIOB.
IlepBbie  xOpnOBbIE KUBOTHbIE. JKWM3HB B BOJE. OBOJIOUUA [MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuit u pentwmid. [IpoucxoxaeHrne MICKOMUTAIONUX U ITHIIL.
[Tpunuun xmroueBoro apoMopdosza. OcBoeHHe OECIO3BOHOYHBIMA M TO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

PazButne xu3HM Ha 3emiie IO 3paM M MEPUOJAM: apXeW, MPOTEPO30H, NAIEO30H,
Me3030M, KaiH030#. OO0Iasi XxapakTepucTuKa KJIuMaTa U Te0JIOTHUYECKUX MPOIECCOB.
[TosiBneHne M paciBeT XapaKTEPHBIX OPraHuW3MOB. YTJeoOpa3oBaHHE: €ro YCJIOBHS U
BJIMSIHUE Ha Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUS — 3JKOJOTMYECKUE KPU3UCHI mpouuioro. Ilpuumuel u
CIEACTBUSI MAacCOBbIX BbIMUpaHUl. COBpPEMEHHBIM 3KOJIOTMYECKHIl KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6uopazHo0Opa3us Ha 3emIie.

CoBpeMeHHass cHUCTeMa OpraHuyeckoro wmwupa. llpuHnunel KraccupuKamuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnannaunu, JI. ITacrep, M. . Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Muinnep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombiTa @. Peauy, «Cxema ombita JI. Ilactepa mo
M3YYEHHIO CaMO3apoXKIeHUs )Xu3HN», «Cxema onbita C. Musnepa, I'. FOpw», «Ortansl
HEOPraHUYECKOW IBOJIOLUNY, «l'eoxXpoHonornueckas wmkana», «HavanpHble sTarbl
OpraHUYecKoil 3Bosonumy, «Cxema o0pa3oBaHMs 3YKAPUOT MYTEM CUMOUOTEHE3a»,
«Cucrema xuBOMl mnpuponb», «CrtpoeHune BHUpyca», «ApoMopdo3bl pacTeHUN»,
«Punnopute», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN,
«Mxn», «llanopotHukm», «l'onocemMenHble pacTeHuss», «Oprasbl [BETKOBBIX
pacteHui», «CxemMa pa3BUTHS JKHBOTHOTO MHpPa», «ApOMOp(hO3bl KUBOTHBIXY,
«IIpocrenmmey, «Kumeunononocrusie», «Ilmockue depBw», «UneHucroHoruey,
«Pw10BIY, <« 3emHOBOAHBIEY, «IIpecMbikaromuecs», «llTutby, «MileKOTUTAIOIIHEY,
«Pa3BuTHE KU3HU B aApXEHUCKOU 3pe», «Pa3BuUTHE KWU3HU B MNPOTEPO3OMCKOM 3PER,



«Pa3BuTHe XU3HM B NAJCO30MCKOU 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM IpeE,
«Pa3BuTHE XMU3HU B KaWHO30MCKON 3pe», «CoBpeMeHHas CHCTEMa OPTraHUYE€CKOTO
MHPa».

O6opynoBanue: repOapuu  pacTeHUH  pa3NUYHBIX  OTACJIOB,  KOJUJICKIIUU
HAaCEKOMBIX, BJIAXHBIE MPENapaTbl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIWH
WUTJIOKOKUX, CKEJIETHl MO3BOHOYHBIX XKMBOTHBIX, Yydelsla NTULl U 3BEpPEH, KOJUICKLIUU
OKaMEHEJIOCTEW, IOJE3HBIX HMCKOMAEMBIX, MYJSDKH  OpPraHMYECKUX  OCTATKOB
OpraHU3MOB.

Bupryansnasa sgadopatopnHasi padora «MogenupoBaHue OmnbITOB Muiepa—
IOpu 1o u3yueHuro abMOreHHOro0 CHHTE3a OPTaHUYECKUX COCAMHEHUN B MEPBUYHOU
atMocdepe».

JlabopaTopHas padora «l/3ydeHue U ONHUCAHNUE UCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «/3ydyenne ocoOEHHOCTEH CTPOEHHUS PACTECHUM pa3HBIX
OTZIEIIOB).

IIpakTnueckass padora «/3yyeHue OCOOEHHOCTEH CTPOEHHUSI TMO3BOHOYHBIX
AKUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl 1 3a1a4n aHTPONOIOTUU. METOIBI aHTPOIIOJIOT U H.

CraHoBieHHE TPEACTABIECHUNA O MPOUCXOKICHUM 4YeJoBeKa. PenurnosHeie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO 4yenoBeka C KMBOTHBIMU. (CHCTEMAaTHYECKOE IIOJOKEHHUE YEJIOBEKa.
CBuzeTenbCcTBa CXO/ICTBA UEJIOBEKA C KUBOTHBIMU: CPaBHUTEIbHO-MOP(OIOTHUYECKHE,
sMOpuoIornyeckue, (HU3noI0ro-oMoXuMHUEcKne, nopeaeHueckue. OTanuus JeaoBeka
OT KUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3Butne
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBmwkymue cuibl ((hakTOpbl) aHTpOIOreHe3a: OHOJIOrMYecKHe, COLHUaIbHbIC.
CooTHolIeHrne OMOTOrMUECKUX U COIUAIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTponoreHe3a. PaHHHME YeraoBeKOOOpa3Hble O0E3bsSHBI
(IpOKOHCYIIBI) U paHHME MOHTUJIBI — OOIIME MPEAKU YeTOBEKOOOpa3HbIX 00€3biIH U
JIoe. ABCTpaJONUTEKHM — ABYHOTHE NPEAKH JrOAcH. UemoBeK yMmenblil, NEPBbIE
M3TOTOBJIEHUS] OpyAUM Tpyaa. UemoBek NpsSMOXOISAIIMM U NEPBBIM BBIXOJ JIIOACH 3a
npenensl Adpuku. YenoBek remenbOeprckuii — oOmuMid MpeaoK HEaHIePTaTbCKOTO
YeJIOBEKa M YEJIOBEKa PasyMHOTo. YeNnoBEeK HEaHAEPTAIbCKUW KAaK BHUJ JIIOACH
XOJIOOHOTO KJIMMaTa. YenoBeK pa3yMHBI COBPEMEHHOTO THUIIA, JEHUCOBCKUM YEIOBEK,
OCBOEHHE KOHTUHEHTOB 3a npezenaMu A¢puku. [laneoreneTnka u maaeoreHOMHKA.

DOBOMIOUST COBPEMEHHOTO 4eJoBeKa. ECTeCTBEHHBIM OTOOp B MOMYJISIUSAX
yenoBeka. MyTallMOHHBIN Tpolecc U nmonuMopusM. [lomysiiimoHHbIe BOJIHBI, Ipeid
Ie€HOB, MUTpaus U «3(PPeKT OCHOBATENS B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.



Yenoseuyeckne pacel. llomsatne o pace. bonpmme pacel:  eBponeougHas
(eBpaswmiickas), aBCTpajo-HETpouAHas (PKBATOpHUaJIbHAs), MOHIOJIOMJHAsA (a3UaATCKO-
amMepuKaHckas). BpeMs W nyTH pacceleHus 4YeIoBeKa MO IUIaHeTe. EIMHCTBO
yenoBeyeckux pac. HayuHas HecocTodTenbHOCTh pacusma. IIpucnocobieHHOCTh
YeJI0BEKa K pa3HbIM YCIOBHUSIM OKpYXKarouieil cpenpl. BausHue reorpaguyeckoil cpeasl
u apeiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEIOBEKA.

MexXauCIUIUTMHAPHBIE METObI B (hU3udecKoil (OMOJIOTHYECKOM) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AaHTPOIIOJIOTHS. W IMAJICOAHTPOIIOJIOTUSl YEJIOBEYECKUX IOITYJISIUN.
buoconuaneHble HCCIEAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHuE KOIBOJIOLUHU
OMOJIOTMYECKOI0 ¥ COLMAIBHOIO B UEJIOBEKE.

JemoHCcTpauun

[Toptpetsr: Y. lapsun, JI. Jluku, . . Pornacknii, M. M. I'epacumos.

TaGmumsl u cxembl: «MeToabsl aHTponojorum», «['0JOBHOH MO3r 4YellOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeneT 4eloBeKa U CKEJIEeT IIUMIaH3e»,
«PynIMMeHTBl W aTaBU3MBD», «/[BHXKyIHME CHIIBI aHTPONOreHEe3a», «IBOJIOLMOHHOE
JIPEBO YEIIOBEKA», K ABCTPAIIONUTEK», «Uen0BeK yMenblin», «HenoBEeK MPAMOXO I,
«/lenncoBckui yenosek» «Heannepranpupb», «KpomanboHb», «lIpeaku demoBekay,
«OTansl 3BOJIOLNHN YEJIOBEKay, «Packl uenoBekay.

ObopynoBaHue: MyJSKH OKaMEHEJIOCTEeH, MPeIMETOB MaTepUalbHON KYJIbTYpPHhI
MPEAKOB YENOBEKa, penpoAykuuu (Qpororpaduu) kKapThuH ¢ MHUPOJIOTMUYECKUMU U
OMONENCKUMHU  CIOKETaMH  MPOMCXOXKACHUS  4eloBeka, ¢GoTorpaduu  HaxXOAO0K
MCKOIIa€MbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJEINb Yepera YeI0BEeKa U uepena
IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA W KUCTU IIMMIIAH3€, MOJEIM TOpca IPEIKOB
YeJIOBEKa.

JlaGopaTopHas padora «/3yueHre 0oCOOCHHOCTEH CTPOEHUS CKEJIeTa YeJIOBEKa,
CBSA3aHHBIX C MPSIMOXOXKICHUEM).

IpakTnueckasi padora «/3yueHne 3K0JIOTHYECKUX a/IalTalluil YEJTOBEKAY.

Tema 6. Jxosiormss — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB H
HAJI0PraHU3MEHHBIX CHCTEM C OKpY Kalolleil cpenoi

3apoxneHue u pa3BuTue 3kosoruu B Tpyaax A. 'ymbGonsara, K. @. Pynse, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. Cykau€Ba. Pazaensl u 3agaun 3KOJOTHUHU.
CBs13b 3KOJIOTHH € APYTHUMH HAyKaMH.

Metonel oskonoruu. IloneBbie HaOmOAeHHS. OKCIEPUMEHTBHI B DKOJOTHU:
NpUpOAHbIE U  JabopaTopHble. MojaenupoBaHue B IKOJIOTUUM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKATbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HavYeHUE PKOJIOTMYECKUX 3HAHUH NI YEJIOBEKA. JKOJOTHUYECKOE MUPOBO33PEHHE
KaK OCHOBA CBs3€d denoBedyecTBa ¢ npuponor. DopMHpoBaHHE IKOIOTUYECKOU
KYJbTYPbI H 3KOJOTUYECKON IPaMOTHOCTH HACEJIEHUS.

JdeMoHcTpanuu



[Toptpetsi: A. I'ymGonsar, K. @. Pynee, H. A. Ceseprios, 3. ['ekkens, A. Tencnu,
B. H. Cykaués.

Tabmumpl m cxeMbl: «Pa3nensl skonorum», «Mertoawsl skojorummy, «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEIBI».

JlaboparopHasi padorTa «/3ydyeHue METO10B SKOJIOTUYECKUX UCCIIETOBAHNN.

Tema 7. Opranusmbl M cpeaa 0OOMTaHUS

Okojorudeckre (akTopbl M 3aKOHOMEPHOCTH uX aeWctBusa. Kmaccuduxarms
HKOJIOTUUYECKUX (PAKTOpPOB: abMOTHYECKUE, OMOTHYECKHE, aHTpornoreHHole. OOmume
3aKOHOMEPHOCTH JIEHMCTBUSL dKosornueckux ¢akropoB. IlpaBuno mumuummyma (K.
Hlnpenrens, 0. JIubux). TonepaHTHOCTh. OBpPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue (aktopbl. CBeT Kak skonorudeckuil (axrop. [edicTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpAa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIbl PACTEHUN U
’KUBOTHBIX 110 OTHOLIECHHUIO K cBeTy. CUTHaJIbHAS poJib cBeTa. DOTONEpHOAN3M.

Temneparypa Kak 3Kojiormueckuii Qakrop. [elictBue TemmepaTypbl Ha
opraHu3Mbl. [IOMKHIIOTEpPMHBIE M TOMOWOTEPMHBIE OpPTaHU3MBI. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak oakonorumdeckuit Qakrop. Ilpucmocobnenust pacTeHHil K
noJiiepKaHuio BogHoro Oananca. Knaccugukanuus pacteHuil Mo OTHOLIEHHIO K BOJIE.
[Ipucnoco6neHus )KMBOTHBIX K U3MEHEHHIO BOJHOIO PEXUMA.

Cpenpl 0oOMTaHWs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, IIOYBEHHAs,
riyOMHHas MOANOYBEHHAas!, BHyTpuopranudMeHHas. Gu3nko-xuMuyeckue 0COOEHHOCTH
cpen obuTaHust opranu3MoB. Iprcnoco6ienns OpraHu3MoB K JKU3HU B Pa3HbIX cpeaax.

buonornyeckue putMmsl. BHemHME 1 BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJIHUYHBIE
putMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBUM KU3HH.

Kuznennoie (opmbl opranu3moB. [lonsarue o xuszHeHHou Gopme. Ku3HEHHBIC
bopMbI  pacTeHMii: JepeBbsl, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TpPaBhl,
onHoJieTHUE TpaBbl. JKu3HEeHHblE (OPMBI >KMBOTHBIX: THUAPOOUOHTHI, T'€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buabpl OMOTHUECKMX B3aUMOJEHCTBUNA: KOHKYpPEHIIMS,
XMIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapazutusMm, koomepauus, MyTyallu3M,
KOMMEHCaJIU3M (KBapTHUPaHTCTBO, Haxj1eOHn4YecTBO). HeTpoduueckue B3anmMoaecTBus
(Tommueckue, dopudeckue, hadbpuyueckue). 3HaUYCHUEC OMOTHYCCKHUX B3aMMOJICHCTBUIN
JUIsL CYIIECTBOBaHUS OPraHU3MOB B cpele oOuTaHus. [IpuHIMI KOHKYPEHTHOTO
UCKJIFOUCHUS.

JeMmoHCcTpanumn

Tabmumsr u  cxembl:  «Okonorunueckue (HakTopb», «CBETOBOMl  CHEKTpY,
«IKOJOTMYECKHAE TPYNIbl KXUBOTHBIX MO OTHOLIEHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3NOIOrMYECKUE  aJanTaluu



KUBOTHBIX», «Cpeabl OOUTaHUS  OpPraHU3MOB», «bHOJOrHYECKHE  PUTMBI»,
«Kuznennnsie (opmbl pacteHuit», «KuzHeHHble (QOPMBI KUBOTHBIX», «DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOTo Jjeca», «llemu mnutaHusy,
«XumnanuectBoy, «I[lapazutuzm», «Konkypenims», «Cumonosy», «KommeHcanmzmy.

O6opynoBanue: repoapuu paCTEHUM U KUBOTHBIX, TPUCTIOCOOICHHBIX K BIUSHUIO
PA3TUYHBIX JKOJIOTHYECKUX (PAKTOPOB, TepOaphu CBETOIIOOMBBIX, TCHEITIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOMIOOMBBIC, TCHEIIOOWBBIE W TEHEBBIHOCIHUBHIC
KOMHATHBIE pAaCTeHMs, TepOapuu ¢ KOJUICKIMU TEIUIOMIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YyCTOMYUBBIX pACTEHUM, uydela NTUI] M 3Beped, repdapuud pacTeHH,
OTHOCAIIUXCS K rurpoduram, kcepoduram, Me3opuTaMm, KOMHATHBIE PACTEHUS JAHHBIX
TPYIII, KOJIJIEKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeaax, repOapuu U KOJUICKIIUU
pacTeHMI W >KHUBOTHBIX, OOJIAAIONIUX YepTaMu MPUCIOCOOJICHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIIOBUM KU3HU, TepOapuM U KOJUIEKIMHM PACTEHUH W KUBOTHBIX
Pa3UYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIMU >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJCHCTBUSX.

JlaGopaTopHas padora «BrisiBneHre mpuCocOOJEHUM OpraHu3MOB K BIUSHUIO
CBETa».

JlaGopaTopHasi padota «BbisiBaeHre IpPUCTIOCOOJCHU OPraHU3MOB K BIIUSHHIO
TeMIEPaTypbI».

JlaGopaTtopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHM W3 pa3HBIX
MECT OOUTaHUS.

Tema 8. Ixos10rMsi BUA0OB ¥ NOMYJISA LU

DKOJIOTUUECKHE XapaKTEPUCTUKU monyisanuu. [lomymsius kak Ouojoruyeckas
cucteMa. Poiib HEOMHOPOTHOCTH cpefbl, (HU3MYECKUX OaphbepoB U OCOOEHHOCTEH
OuoJIoTMH BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOIYJISIIHM.
OCHOBHBIEC TIOKA3aTENMN MOMYJIAIUNA: YACICHHOCTb, TIJIOTHOCTh, BO3PACTHAS M IOJIOBAs
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.

Dkoyiornyeckasi CTpykTypa mnomyisiuu. OIleHKa YHCIEHHOCTH MOMYJIALNH.
JlvHamuka nomyysinuu M €€ peryisuus. bHOTHYeCKMH DOTEHLMA IOIYJISLUY.
MopaenupoBanue OMHAMHUKKA MOONyJsiiuu. KpuBble pocTa YUCICHHOCTH MOIMYJISLIUU.
KpuBbie BbDKMBaHMS. Perynsnuss 4YHCICHHOCTH TMOMNYJSALMM: pojb  (HAKTOPOB,
3aBUCSIINX U HE 3aBUCALIMX OT IJIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu BUAOB (I- n K-
CTpaTEeruu).

[Tonstue 06 skomornueckoi Huiie Buaa. Mecroooutanue. MHOromepHast MOJCIb
skonornyeckord Humu Jk.M. XarumHcoHa. Pa3Mepsl 3KOJIOTMYECKOW  HHUIIIM.
[TorenunanbHas U peaIn30BaHHAS HUILIH.

Bun kak cucrema nomyssinui. Apeasibl BUI0B. BUIIbI M UX )KM3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.



3aKOHOMEpPHOCTHU TOBEJACHUSI U MUTpalUi >KUBOTHBIX. buojornyeckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JemoHcTpanumn

[Toptper: Ix. . XaT4ynHCOH.

Tabmuubl #u  cXeMbl:  «ODKOJIOTMYECKHE  XapaKTEPUCTUKU  TOMYJISIUNY,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMyIsinun», «Bo3pacTHble mupaMujibl MOMYJISAIIUN,
«CKOpOCTh 3aCelICHHs] MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHuzMamu», «Mojenb
skoJiorndeckor Humu JIx. M. XatanHconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaboparopHnasi pabora «IIpucnoco6ieHus: ceMsiH paCTeHHUM K pacCeICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy
OpraHu3Mam# B OHOIIEHO3E.

Okocuctema kak otkpbitas cucrema (A. Jx. Tencnun). OyHKIMOHATBHBIE OJIOKH
OpraHu3MOB B JKOCHUCTEME: MIPOIYLEHTHI, KOHCYMEHThI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. Aduoruueckue 0J0ku 3xocucteM. [10uBbI U WIIBI B
sKocucTeMax. KpyroBopoT BeIIEeCTB ¥ MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeIN 3KOCUCTEeMbl. buomacca M mpoaykKuus. DKOJIOTHYECKHE
MUpaMUIbl YUCENT, OMOMACCHI U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. l[lepBuuyHble U
BTOPUYHBIE CYKIECCUM U WX NPUYUHBL. AHTPONOTEHHBIE BO3AECHCTBHS Ha CYKIECCHH.
Knumakcunoe coobmiectBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IDKocucmemvl Mopel U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATpo3KocucTeMa. ArponeHo3. Pazmuuus Mexuay
AHTPONOTEHHBIMU U IPUPOJHBIMU SKOCHUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u
(dayna. CunHaHTpomm3alus Tropojckor (ayHbl. buojornueckoe W XO03MCTBEHHOE
3Ha4YEHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMHPOBAHUS OCHOBHBIX B3aWMOJICUCTBHI OpPraHU3MOB B
sKocHucTeMax. Ponb kackaonoz2o s¢hpexma u 8u008-30upuxamopos (Kiouesvix 6U008) 6
@yukyuonuposarnuu skocucmem. llepeHOC PHEPrUM U BEIIECTB MEXKIY CMEXHBIMU
DKOCHUCTEMAMH. Y CTOWYMBOCTh OPraHUW3MOB, MOMYJSILIMHA M D3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPOITOIE€HHBIX BO3JAEHUCTBUML.

Mexanuzmvl 68030eucmeus 3a2psA3HeHUll pa3HblX MUNo8 Ha cyOopeaHu3MeHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJ02UUECKO20



HOPMUPOBAHUSL ~ AHMPONO2EHHO20  6030elicmeus.  MeTomonorus  MOHHMTOpPUHTA
€CTECTBEHHBIX U aHTPOTIOTEHHBIX SKOCHUCTEM.

JemoHcTpanumn

IToptpert: A. JIx. Tencnu.

Tabnuupl u cxeMbl: «CTpyKkTypa OHOIIEH032», «DKOCUCTEMA IUPOKOJIMCTBEHHOTO
jeca», «JKocHCcTeMa XBOWHOTO Jiecay, «DyHKIMOHANbHBIE TPYIIbl OPraHU3MOB B
skocucteme», «Kpyrosopot BemiecTB B 3kocucteme», «llenn nmutanus (mactOuiHas,
JIETpUTHAs)», «IKOJOrMyecKkas MNupaMuja 4Yucem», «IKOoJoruyeckas MHpaMuia
onomacchl», «OJKoJIoTMUecKass Tnupamuaa sHepruw», «OOpazoBaHue 0010Tay,
«IlepBuunas cykueccus», «BoccTaHoBieHHe Jieca MOcie MOXapay, «IKOCHUCTEMA
o3epa», «ArpoueHos», «KpyroBopor BelecTB M MOTOK 3HEPrUU B arpoLEHO3e»,
«IIpumepsl ypOoO3KOCHCTEM.

ObopynoBanue: repObapuM pacTeHUM, KOJUIEKIIMM HACEKOMBIX, 4ydesla MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYIIUX PACTEHMH, aKBapuyM KaK MOJEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onvcanue ypOOIKOCUCTEMBI.

JlaGopaTtopnass pabGora «/3ydyeHue pazHoOOpa3usi MEJIKMX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKekypeust «IKCKypcus B THUIIMYHBIN OuoreoreHo3 (B ayOpaBy, OepesHSiK,
€JIbHUK, Ha CyXOJ0JIbHBINA UJIM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeuss «IKCKypcHs B arpo’KOCUCTEMYy (HA MOJi€é WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buochepa — oOmemnanerapHas o00o0j04ka 3eMJIM, TJ€ CYIICCTBYET WU
CyILLECTBOBaJIa >KWM3Hb. Pa3BuTue mnpexacraBieHuii o Ouocdepe B Tpyaax 3I. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu Ouochepst u e€ cocran. Kupoe
BEIECTBO Orocdephl U ero PyHKITUH.

3aKOHOMEpPHOCTH CyiiecTBoBaHus Ouocdepnl. OcobeHHOcTH Ouochepsl Kak
riobanbHON 3KocHcTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOr€OXMMUYECKHE LUKIbI (yriiepojaa, a3ora). PUTMHUYHOCTH SIBIEHUN B
ouocdepe.

3onanbHOCTh OuOchepsl. [lonarue o 6uome. OcHOBHbIE OMOMBI CyIIU: TYHJpa,
XBOWHBIE Jieca, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MyCTHIHHU,
TPOMUYECKUE JIeca, BHICOKOTOPhS. Kimmar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB
CYIIH.

Crpykrypa ¥ (YyHKIUS JKUBBIX CHCTEM, OIEHKAa MX PECYpPCHOTrO MOTEHIMala U
ounocepHbIx PyHKINH.

JeMmoHCcTpanumn

[Toptpetsl: B. U. Bepuaackuii, 3. 31occ.



Tabmumsr u cxemsl: «['eochepst 3emnm», «Kpyroopor aszora B mpupome»,
«Kpyrosopor yriepoga B mnpupoae», «KpyroBopor kuciopoga B IPHUPOAEH,
«KpyroBopoT BoabI B npupope», «OCHOBHbIE OMOMBI cyminy, «Kinmatuyeckue mosica
3emnn», «TyHapa», «Tailiray, «CMmemanHbiii secy», «lIIUPOKOIUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IlycTeiHI», « TponMYeCcKHii JIecy.

O6opynoBanwue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. HestoBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTUUECKHEe KPU3UCHl U UX MpUYUHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IYIIHOW cpenbl. OxpaHa BO3AyXa. 3arps3HEHHE BOIHOU CpEBbl.
Oxpana BOIHBIX pecypcoB. Pazpymienne mnouyBbl. OXxpaHa NOYBEHHBIX PECYPCOB.
N3MeHeHne kimmara.

AHTpOIIOTEHHOE BO3JECHCTBUE HA PACTUTEIBHBIA W JKMBOTHBIM Mup. Oxpana
PACTUTENIBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl Ipupoabl. KpacHsie
kauru. Oco6o oxpansieMbie npupoausie Tepputopun (OOIIT). boranudeckue canpl u
300JI0THYECKHUE TTAPKH.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA M  IPHUPOJIBI.
PannonansHOE€ MPUPOAONOIB30BAHUE U COXpPAHEHUE OMOJOTMYECKOro pa3sHO0Opa3us
3emuin. OO01IME 3aKOHOMEPHOCTH TJIOOAIBHBIX AKOJIOTHYECKUX KpU3uCcOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3HCA U €r0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTHe METO/I0B MOHUTOPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvie uccie0osanus nepexooa K pecypcocoepezaroujeil U KOHKYPeHmocnocooHou
oHepeemuke.  buonoeuueckoe  pasnoobpazue u  o6uopecypcwi. Hayuonanvuoie
uHgopmayuonHsvle cucmemvl, obecneuusarouue 00Cmyn K uHgopmayuy no cOCmMosAHUIO
omoenbHuIX 6U008 U dKkocucmem. OCHOBbI IKOpeadOUNUMAYUU IKOCUCEM U CNOCOD08
Oopb0ObBI ¢ buonospedcoeHusMU. PekoHCmMpYyKyus MOPCKUX U HA3EMHbIX IKOCUCTIEM.

JlemoHCcTpanumn

Tabmuubl U cxembl: «3arps3HeHue aTMocepb», «3arps3HeHue TUaApochepbn,
«3arpsizaenue mouBb», «llapHUKOBBIN ADdexT», «Ocod0 oxpaHsieMble NPUPOIHBIC
TeppuTOpUn», «MOAENH yIpaBIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX pPacTEHUU M KUBOTHBIX KpacHoOW KHHTH
Poccniickoit @enepanun, KpacHoil KHUTH pernoHa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
oOyyalolmuMuca MporpaMM  CpPeIHEro  olmero  o0pa3oBaHMsS:  JIMYHOCTHBIE,
METaINpEeIMETHBIE U PEIMETHBIC.

B cTpykType IHYHOCTHBIX pPE3yJIbTaTOB OCBOEHHUS MPOTrpaMMbl 1O OHUOJIOTUU
BBIJICJICHBI CJIEAYIONIME COCTABJISIONIME: OCO3HAHUWE OOYYalOUUMHUCA POCCHUICKOMN
IPaXIAHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEAENICHHIO, Haauyue mMomueayuu K OOy4EHHUIO OWOJIOTHH, YyeleHanpasieHHoe
paseumue BHYTPEHHHX YOEXKIEHUN JMYHOCTHM HA OCHOBE KJIIOYEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPAJULUNA pPa3BUTUSA OHOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U
cnocobHocms 00YUYaIOIINXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMM, NPUCYIIMMH CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHUs,
Hanuuue npagoco3HAaHusl SKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU CMABUMb UEIU U
CTPOUTH )KU3HECHHbBIE ILJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTpaMMBbI MO OHOJOTUU JOCTUTAIOTCS B
€UHCTBE Yy4yeOHOW W  BOCIHUTATEIBHON  JACATEIBHOCTU B  COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUUCKUMH COLIMOKYJIHTYPHBIMH, HCTOPUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TPHUHATBIMH B OOIIECTBE MpaBWJIaMU W HOPMaMu
MOBEJICHUSI W  CIOCOOCTBYIOT TMpoOIlecCaM CaMONO3HAHUS, CaMOBOCIUTaHUS U
CaMOpa3BUTHSA, Pa3BUTHUSI BHYTPEHHEN MO3ULIUH JIUYHOCTH, TATPUOTU3MA U YBAXKEHUS K
3aKOHY M TMPABOMOPSJKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aUMHOTO
YBOKCHUS, OCEPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HaCICAUI0O U TPaguIUsiM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor @enepanuu, OpUPOLE U OKPYNKAKOLIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHOro mnpeaMera «buosorus» mOMKHBI
OTpaXkaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTaIuH, MMO3UTUBHBIX BHYTPEHHHUX yOeKIEHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0OIIEeCTBA, PACHIMPEHUE KU3HEHHOTO OIBITa
W ONbITa JIEITEJIBHOCTM B TPOLIECCE pead3alldd OCHOBHBIX  HalpaBJICHUU
BOCIIUTATEIILHOW IE€SITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW MO3UIMK OOYYaIOMErocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIECTRA;



OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOSI3aHHOCTEH, YBOKCHHUE 3aKOHA U
MPaBOMNOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU NESITEIBHOCTH MPHU CO3JAaHUU YUEOHBIX
IIPOEKTOB, PEIICHUH YY€OHBIX M TO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUU OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEEIATh COOCTBEHHYIO TMO3HIIMIO 10 OTHOIICHHWIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBAaTh B CBOUX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOACH C pa3HBIMH YOCXKICHUSMHU, KYJIbTYPHBIMH IEHHOCTSIMU U
COLMAIIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLIECCE COBMECTHOTO BBINMOJHEHUS YUCOHBIX,
MMO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHUSI K MHEHHIO
OIIMOHEHTOB MPHU OOCYKIEHUHU CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

FOTOBHOCTbh K TYMaHUTApHOW U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOM TPAXKIAHCKONW WJICHTUYHOCTH, MATPUOTHU3MA,
YBXXEHHUSI K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoON, TopaocTu 3a
CBOM Kpal, cBOKW PoaumHy, CBOM S3BIK M KYyJbTYpy, MpPOLUIOE W HACTOSIIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHWE K MPHUPOJHOMY HACIEAUI0 M TaMSATHUKAM MPUPOJBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTH OIICHUBATH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIICHHE W Pa3BUTHE
OMONOTHUY, TTOHUMAHMS 3HAYECHHs] OMOJIOTMH B TO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uaerHas yOexJIEHHOCTh, TOTOBHOCTh K CHyXeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUIl0 WU TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM DPOJIMTEISIM, CO3JaHHI0O CEMbU Ha OCHOBE
OCO3HAHHOI'O0 MPHUHATHS LUEHHOCTENM CEMEWHOM XU3HU B COOTBETCTBUM C TPAAULMSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEMCTBUS JKMUBOM IPUPObI U €€ [IEHHOCTH;



TOTOBHOCTb K CaMOBBIP&KEHHMIO B pPa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH KaYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usunyeckoro BocnuUTaHMA, (GOPMUPOBAHUA KYJBTYPbI 3A0POBbA H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHUMaHUE W pealn3alusi 3J0poBoro u 0e3omacHoro obpasza *KU3HU (30POBOE
NUTaHUe, COONIOICHNE TUTHEHUYECKUX MPaBWJI M HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATUN W OTIbIXa, PETyJsipHas Gu3ndecKasi aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY
310POBBIO;

NOHMMaHUE LEHHOCTU MPaBUJ UHAMBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOI0
ITIOBEJICHUS B CUTYaLHsIX, YITPOKAOIIMX 3J0POBBIO U KU3HH JIFOAEH;

OCO3HaHWE TMOCIEACTBUA M HENPUATUS BPEAHBIX NpPHUBBIYEK (yHOTpeOJICeHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOM W  COLMAJIbHOU
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBAaTh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpeC K pa3iuuHbiM cdepaMm NpodeCCHOHATBHOW NEATEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynyiied npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKECHUH
BCEH JKU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTUYECKHU 1€IeCO00pa3HOe OTHOLIEHUE K MPUPOJI€ KAK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBILICHUE  YPOBHS  JKOJOTHYECKOW  KyJbTYpbl: MPUOOPETEHHE  OIbITa
IJJAHUPOBAHMSI MTOCTYIIKOB M OLIEHKH HMX BO3MOKHBIX IOCIJIEACTBUN IS OKpPYXKarolen
Cpensl;

OCO3HaHWE TJOOATBHOIO XapakTepa HSKOJOTMYECKMX MpobjieM U MNyTed uX
peleHus;

CIIOCOOHOCTh MCIOJIB30BaTh NMPUOOpETaeMble MPHU M3yUYE€HUU OMOJIOTUM 3HAHUS U
YMEHHMsI TIPU PELICHUH MPOoOJeM, CBSI3aHHBIX C pallMOHAIbHBIM IMPUPOIONOIH30BAaHUEM
(cobnroneHue mpaBui TOBEACHUS B MPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEUCTBHM, NPUHOCIIIMX BpPEX OKPYKAIOLIEH NPUPOTHOMN
cpelne, yMEHUE MPOrHO3MpPOBaTh HEOJArOmpUATHBIE 3KOJOTHYECKHE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIBbTYpHI,
OTbITA JCATEIHPHOCTH SKOJOTUYECKOW HAIpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMH B TI03HABATEIHLHON, KOMMYHUKATUBHOW M COIMAIBLHON TMPAKTHUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JUajore KYyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHMTATEIbCKOM KyJNbTYphl KaK CpeicTBa
B3aUMOJICUCTBUS MEXTY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMaHue crnenudukd OWOJIOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GbOpPMHUPOBAaHUM  PAIMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUHM IIEIOCTHOTO
MPE/ACTABICHUS] 00 OKpYXalollleM MHpE KaK O €JIWHCTBE MPHUPOJIbI, YEJIOBEKa U
oOiecTBa, B TO3HAHWW NPHUPOAHBIX 3aKOHOMEPHOCTEW U pEIIeHUU MpodiemM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJOTHH [JII COBPEMEHHON ITWBHIIM3AIUH:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpPCHBbIE MPOOJIEMbl Pa3BUTHS YETIOBEYECTBA,
MOMCKAa MyTel BBIXOAA W3 TJOOATBHBIX JKOJIOTHYECKUX TpoOIeM U OoOecreHeHUs
nepexoqa K YCTOMYMBOMY Pa3BHTHIO, PAIMOHATLHOMY HCIIOJIB30BAHHUIO TPHPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B IIEJISIX MOBBIIIICHUS
o0Ime KyJIbTyphbl, €CTECTBCHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYyHKIMOHATBFHOM TPaMOTHOCTH  OOydarommxcs, (OpMHUPYEMON TMpU  HU3YUCHHUH
OMoJ0orNy;

MMOHUMAaHWE CYIIHOCTH METOJOB ITO3HAHMSI, WCIOJIB3YEMBIX B €CTECTBCHHBIX
HayKax, CHOCOOHOCTH HMCIOJIb30BaTh MOJMydaeMble 3HAHUS ISl aHAJN3a U O0BSICHEHUS
SIBJICHHM OKPYXKAIOIIEr0 MUpAa W TMPOUCXOISAIINX B HEM H3MEHCHUW, YMEHHUE NeNaTh
000CHOBaHHBIC 3aKIIOYCHUS HAa OCHOBE HAy4YHBIX (DAaKTOB M WMCIOIIMXCS JAHHBIX C
IIEJIBIO TTOTYYCHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh  CaMOCTOSITEJILHO ~HMCIIOJIb30BaTh OWOJOTUYCCKUE 3HAHUSA IS
perieHus mMpoOJieM B peabHbIX KU3HCHHBIX CUTYAIUAX;

OCO3HaHWE IIEHHOCTH HAy4YHOU JESATENIBHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATCIbHOCTh HHINBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHHUIO,
K aKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHHUM IO OMOJIOTHUU B COOTBETCTBUH C )KH3HEHHBIMU
MOTPEOHOCTIIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI



MeranpeaMeTHble pe3ysibTaThl OCBOEHHUS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAYUMble i1 (OPMUPOBAHHUS  MHPOBO33PEHUA  OOYUYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOICHAYyYHbIE TMOHSATHSA, OTPaXKaIoNue
[IEJIOCTHOCTh ~HAy4YHOM KApTUHBI MHUpAa U CHCHUPUKY METOJOB IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HDHEpPrus, SBIEHUE, MpOIlecC,
CUCTEMa, Hay4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEIOBaHNe, HaONIOICHNEe, U3MEpPEHHE, SKCIEPUMEHT WU JIPyTHe); YHUBEPCAIbHBIC
yueOHble  ACHCTBUSA  (IMO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETYJSITHBHBIC),
oOecrnieunBaronye GopmupoBanue (YHKIUOHATBHOM TPaMOTHOCTH U  COIMAIBHOM
KOMITETEHIIMM O0YYaIOIIUXCsl; CIIOCOOHOCTh OOYYalOUIMXCs MCIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MHPOBO33PCHUYECCKUE 3HAHWS W YHUBEpPCAJIbHBIC Y4cOHBIC
NEUCTBUSA B IMIO3HABATEIIBHOW U COMAIIBHON IMPAKTHUKE.

B pesynbpTare mzyueHusi OMOJIOTMU HA YPOBHE CPEIHETO oO0uiero oOpa3oBaHuUs y
oOyuarorierocss OyayT cQOpMUpPOBaHBI IMO3HABATEIbHBIE YHUBEpCAIbHbIE Y4eOHbIE
JIEHUCTBUSA, KOMMYHUKATHBHBIE YHUBEpPCAIbHBbIC Yy4E€OHBIEC JEUCTBUS, PETYJISTUBHbBIC
YHHUBEpCaIbHbIC yueOHbIE IEUCTBUSA, COBMECTHAS JESATEIBHOCTD.

MertanpeameTHple  pe3yabTaThl OCBOCHHS IPOTPAaMMBI  CPEIHETro  OOIIEero
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBJajieHHe YHHBEPCAJbLHBIMHM Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHSI:

CaMOCTOSITENIEHO (POPMYTUPOBATH U aKTyalM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUUECKOTO MBIILUICHUS (aHAIn3a,
CUHTE3a, CpaBHEHMs, Kiaccudukaiuu, O0OOOIIeHHs), PpPaCKpbIBaTh  CMBICI
OMOJIOTUYECKHUX TIOHATHH (BBIICIATH MX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH CBS3U
C IPYTUMH MOHATUSIMH);

ompenenATh IeNu JACATSIBHOCTH, 3a7aBas IapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

MCIIOJIh30BaTh OMOJIOTMYECKUE TOHATUS JUIsi OOBSCHEHHUS (HAKTOB W SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTUYECKHUE PACCYKJCHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, 110 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B PAaCCMATPUBAEMBIX  SIBIICHUSX,
(GhOpMyIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIC CPEACTBA JJIA TMPEJCTABICHUS CYIIECTBEHHBIX
CBSA3EH M OTHOILIEHUN B M3ydaeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHI
Pa3HOTO POJIa, BBISIBICHHBIX B PA3UYHBIX MH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbhiBaTh IUIAH pELIEHUS MpoOJeMbl C YYETOM aHalu3a HMEIOIIMXCS
MaTepHaATbHBIX M HEMATEPUATLHBIX PECYPCOB;



BHOCUTh KOPPEKTUBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YyJbTAaTOB
LEJSIM, OLIEHHBATh PUCKU TOCIEACTBUI AESATEIbHOCTH;

KOOPJIMHHUPOBATh U BBHINOJHATH PabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIBHOIO U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHUS:

BJIQJIETh HAaBBIKAMU Y4€OHO-HCCIIEOBATEIbCKOM M NPOEKTHOM JESITEIbHOCTH,
HaBbIKaMH pa3pelieHus IpooieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY
IIOUCKY METOJOB PELICHMs] MPAaKTHUYECKUX 3a]ad, MPUMEHEHHUIO Pa3INYHbIX METOOB
IIO3HaHUSI,

MCIIOJIb30BaTh PA3JIMYHbIE BUJbI JACSITEIBHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTepIpeTanuy, npeoOpa3oBaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYyalUsiX, B TOM
YUCJIe TIPU CO3/1aHUN YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(¢opMupoBaTh Hay4yHBId THUIl MBILIUICHUS, BJAJETh HAy4YHOH TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh H  (OPMYJIHPOBATH COOCTBEHHBIE 3aJayd B  00Opa30oBaTEIbHOU
NESATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBIISITH IPUYMHHO-CJIEACTBEHHBIE CBA3H M aKTyaJIM3UPOBATh 3a7a4y, BbIABUTATh
TUIOTE3y €€ peleHus, HAXOAUTh apIrYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMEeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHMs 3aJa4yM pe3ybTaThl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABJIEHHBIM IMOMCK TIEpeHOoca CPEACTB U CHOCOOOB
nercTBUs B MPO(ECCUOHAIBHYIO CPEIY;

YMETh MEPEHOCUTh 3HAHMS B TO3HABATEIbHYI0 W MPAKTHYECKYI0 00JacTh
KU3ZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJI€H, MpEIaraTb OPUTMHAIbHBIE TOJIXOIbl W PEIICHMUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

3) pabora ¢ unopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHPOpMAIMK (TEKCTe y4eOHOro
nocoOusi,  HAy4YHO-TIONMYJSPHOW  JMUTEparype, OHOJOTMYECKHX  CIIOBapsX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh
MH(POPMAIMIO Pa3IMYHbIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBAThH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(opMyIupPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IIPU MOUCKE U 0TOOpE
Ouonoruueckor HHPpopMaIu, HeoOX0TUMOM SIS BHITOJHEHUS Y4eOHbIX 3a/1a4;



nmpuoOpeTaTh  OMBIT  HWCIOJIB30BAaHUS  HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEpPUICHCTBOBATH KYJIbTYPY AKTHUBHOTO WCIIOJIb30BAHUS Pa3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOUPATh ONTUMAIBHYIO (POpMY TIPEICTABICHUS OUOJIOTMYECKOM
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTOe);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPE/ICTBA MPHU paboTe ¢ OMOIOTHUECKOMH
uH(opMaIen: TPUMEHSITh XUMHYECKHe, (PU3NYecKne W MaTeMaTUYeCKHe 3HAKd M
CUMBOJBI,  ¢dopmyibl,  abOpeBUaTypy,  HOMEHKJIATypy,  HCIIOJb30BaTh |
npeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIQICTh HaBbIKAMU PACIO3HABAHMS W 3alIUThl MH(pOpMaIUU, UHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) oO1eHne:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCeX cepax >KU3HU, aKTUBHO Y4aCTBOBATh B
JMAJIOTe WA JUCKYCCHHU TIO CYIIECTBY 00CYX)aeMoi TeMbI (YMEHHE 3a]1aBaTh BOIPOCHI,
BBICKA3bIBaTh  CYKJCHUS OTHOCUTEIIbHO BBIMIOJHEHHS TpeiaracMoi  3a/Jayw,
YYHUTHIBATh UHTEPECHl M COTJIACOBAHHOCTh MO3UIIMN NPYTUX YYACTHUKOB JTUAJIOTa WITU
JTUCKYCCHH);

pacno3HaBaTh HeBepOajdbHBIE CpeACTBAa  OOIIEHHUS, TOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3SHHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlud, YMETh
CMSATYATh KOH(IMKTHI H BECTH ITIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOAMU OOIIEHWS M B3aMMOJICUCTBHSI, MOHUMATH
HaMEpEHUsl JPYTUX JIOJIeH, TPOSBISITh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B
KOPPEKTHOU (opMe HopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO WU3JaraTh CBOIO TOYKY 3pEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl eI TeJbHOCTh:

MOHUMATh ¥ WCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAJIHLHOM
paboThl MpU peUIeHUH OUOJOTUYECKON MPOoOIeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTH
MPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOM 3a/1a4H;

BbIOMpAaTh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUH C Y4Y€TOM OOLIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKJO0TO YJieHA KOJUICKTHBRA,;

MIPUHUMATB 1€ COBMECTHOM NIEATEILHOCTH, OPTaHN30BbIBATH U KOOPIMHUPOBAThH
ACHCTBHUS TO €€ JOCTM)KCHHIO: COCTaBIATh IUIAH JCWCTBUN, PaCHpeleNsiaTh pPOJId C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa U KaXKIOTO YYaCTHMKA KOMAaHIbI B OOLIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh  HOBBIE TIPOEKTHI, OICHWBATh WJEW C TIO3UIMHM  HOBH3HHI,
OpUTHMHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMUHBIX CUTYaIIMSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJISITUBHBIMU JeCTBUAMM:

1) caMmoopraHu3anus:

UCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JJISl BBISIBJICHUSI MTPOOJIEM M UX PEIICHUS B
KU3HCHHBIX M YICOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IEJICBBIC U CMBICJIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAX [0 OTHOIIEHUIO K KMBOM MPUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAOLIUX;

CaMOCTOSITENIbHO ~ OCYIIECTBIISAITh MTO3HABATEIBHYIO JESATEIbHOCTh, BBISBISATH
npo0JsieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBIISITh IUIAH PEIICHUs] MPOOJEMbI ¢ YYETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHU;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHME;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON IPYIUIIUA B Pa3HBIX
0o0JacTsAX 3HAHUM, IMOCTOSHHO TMOBBINIATH CBOM OOPA30BATENbHBIM M KyJIbTYPHBIM
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalldsiIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJIETh HaBBIKAMH IO3HABATEIbHOW PEPIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHUM, UCIOJIb30BaTh
puEMBbI pedIeKCUH 71l OLIEHKU CUTYaIluH, BHIOOpa BEPHOTO PEIICHUS;

yMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUSI IO UX CHUKECHHUIO;

NpUHUMATh MOTHUBBI U apTyMEHTBl JPYrux TMpUd aHAIW3€ Pe3yJbTaToB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI M apPTryMEHTBl JPYrux TMpU aHAIW3€ pPe3yJbTaToB
NEATENIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONIHOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYTOro YeIOBEKa.
HPEAMETHBIE PE3YJIBTATHI



[IpeameTHbie  pe3ynabTaThl  OCBOCHHS  COACp)KaHUA  y4eOHOTO  MpeaMeTa
«buonorus» Ha yromyOon€HHOM YpOBHE OPMEHTHPOBAHBI HAa oOecredeHrne mpoQrIbHOTO
oOyuenust oOyuaromuxcsi ouonornu. OHM BKIIOYAIOT: CHEU(UUECKHUE JUIsT OHOJIOTHH
Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBbI JEHCTBUH MO OCBOCHHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JEATEILHOCTU IO TMOJYYEHUIO HOBBIX 3HAHUM U UX
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE€ B PEAIBbHBIX JKM3HEHHBIX CHUTYaIUsX.
[IpenMeTHbIe pe3yabTaThl MPEACTABICHBI IO TOJaM U3yUYCHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO Nipenmera «buonorus» B 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE U PO OUOJIOTHUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOpPMHUpPOBAHUHU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B MO3HAHUU 3aKOHOB
MPUPOJBl W PEUICHUU MPOOJIEM PALMOHAIBHOTO MPUPOJIONOIb30BaHUS, O BKJIAJIE
POCCHICKHUX U 3apYOeKHBIX YUEHBIX B pa3BUTHUE OMOJIOTHH;

BJIQJICHUE  CHUCTEMOM  OWOJIOTMYECKUX  3HAHWM,  KOTOpas  BKIJIIOYAECT:
OCHOBOTIOJIATAIOIINE OMOJIOTUYECKUE TEPMUHBI M TOHATUS (’KU3Hb, KIJIETKA, OPTaHU3M,
MeTaboIu3M, TOMEOCTa3, caMOPEryJIslusl, CAaMOBOCITPOU3BEICHUE, HACIEACTBEHHOCT,
M3MEHYMBOCTh, POCT W pPa3BUTHE), Ouosiornyeckue Teopuu (kiaerouHas Teopus T.
[[IBanna, M. Illnennena, P. BupxoBa, XpoMOCOMHasi TE€OpUS HACJIEIACTBEHHOCTH T.
Moprana), yuenus (H. V. BaBmioBa — o 1eHTpax MHOTooOpasusi U IPOMCXOKICHUS
KYJbTYPHBIX pPacTEHUii), 3aKoHbI (eAUHOOOpa3usi MOTOMKOB IIEPBOrO TOKOJIEHUS,
pacileryieHusl, YHCTOThl TraMeT, He3aBUCUMOro HaciemoBanus [.  Mengens,
TOMOJIOTHYECKUX PSIOB B HacieACTBeHHOW wu3MmeHunBocth H. WM. Basunosa),
MPUHITUIIBI (KOMIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAYYHOTO I[IO3HAHUSA, WCHOJb3yeMbIX B
OMOJIOTUYECKUX  MCCJIEAOBAHUAX JKUBBIX  OOBEKTOB  (OmMHCaHUE, U3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJECIATh CYUIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
AYKapHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCJIe OaKTepui,
rpubOB, pPacTEHUM, KUBOTHBIX M 4YEJIOBEKA, CTPOCHUS OPraHOB U CHUCTEM OPraHOB
pPacTEeHMM, >XUBOTHBIX, YEJIOBEKa, IMPOIECCOB >KU3HEICSITEIHLHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pPacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHX IPOIECCOB: OOMEHa
BEIIECTB (MeTa0oM3M), TPEBpAIEHUS DSHEPruH, OpOXKEeHHs, aBTOTPOGHOTO U
reTepoTpoHOr0 TUMOB MHTaHHS, (DOTOCMHTE3a M XEMOCHHTE3a, MHTO3a, Meho03a,
raMmeToreHesa, -ASMOpPHOTeHe3a, IMOCTAIMOPHOHAIBLHOTO  Pa3BUTHS, PA3MHOXKEHUS,
UHAMBUIYabHOTO pPa3BUTHUSI OpraHu3Ma (OHTOT€HE3a), B3aWMOJCIHCTBUS T'€HOB,
reTepO3nca, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3U MEXKJY OpPraHOMJaMU KJIETKHM U HUX
GyHKIHUSIME, CTPOCHHEM KIJIETOK Pa3HBIX TKaHEH W WX (DYHKIMSIMU, MEXKy OpraHaMy U
CUCTEMaMU OPraHOB Yy PACTEHHH, >KMBOTHBIX W YEJOBEKA M WX (DYHKIUSMHU, MEXITY



CHUCTEeMaMH OPTaHOB U MX (PYHKIMSIMH, MEXIY 3TalaMu OOMEHa BEIIECTB, dTalaMu
KJIETOYHOTO IUKJIA W >KU3HEHHBIX ITUKJIOB OPraHU3MOB, 3TalmaMu 3MOPHOHAIBLHOTO
pa3BUTHS, TEHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHUE BBISBISATh OTJIMUUTEIbHBIE MPU3HAKK JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE  UCMHOJb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJHKY JUIS JOKa3aTeNbCTBA POJCTBA OPTraHM3MOB pPa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHUE pelaTh OHOJOTUYECKHUE 3a/laud, BBISIBISATh MNPUYUHHO-CIIE/ICTBEHHbBIE
CBSI3M MEXJYy MCCIEAYEeMbIMU OUOJIOTMYECKMMHU MpOLEccCaMu M SIBJICHUSIMU, J€JaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMOIHITH JIaA0OpATOPHBIC U MPAKTUYECKUE PabOThI, COOII0ATh MTPaBHIIa
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TMIIOTE3bl, IPOBEPATHh UX IKCIIEPUMEHTAIbHBIMU CPEICTBAMHU,
dbopMynupys 1elb UCCIeA0BaHUs, aHATM3UPOBAThH MOJyUYEHHBIE PE3YyJIbTaThl U JIENaTh
BBIBOJIBL

YMEHHE YyYacTBOBaTh B Y4e€OHO-HCCIIENOBATENbCKON paboTe Mo OHOJIOoTUH,
HKOJIOTMM M MEIUIMHE, MPOBOAMMON Ha 0a3e IUKOJBbHBIX HAy4YHBIX OOILECTB, U
myOJIMYHO MPEACTABIATH NOJYyYEHHbIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEPEHIUX;

YMEHHE OIICHHWBATh 3TUYECKHE ACMEKThl COBPEMEHHBIX HCCIEIOBAaHUI B 00JacTH
OWonoru W MEIWIUHBI  (KJIOHUPOBAaHWE, HWCKYCCTBEHHOE  OIJIOJJOTBOPEHHE,
HaIpPaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHNU3MOB);

YMEHUE OCYIIECTBJIATh OCO3HAHHBIA BBIOOp Oyayiied mnpodeccuoHanTbHON
JESTeIbHOCTY B 00JacTh OWMOJOrMM, MEAMLMHBI, OMOTEXHOJOTMH, BETEPUHAPUH,
CEJIbCKOTO XO3SHUCTBA, MHINEBON MPOMBIIUICHHOCTH, YIAyOJIsITh TMO3HABATEIbHBIN
MHTEPEC, HAMPABIICHHBII HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEW MpPOPEccuu u
NpOAOKEHHE  OMOJOTMYECKOro  00pa3oBaHUsi B OpraHM3alUsX  CPEAHEro
npo(hecCHOHABHOTO U BBICIIET0 00pa30BaHUs.

[IpenMeTHBIC pe3yNbTaThl OCBOCHUS YueOHOTO peameTa «buonorus» B 11 knacce
JOJHKHBI OTPaKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUIM O MECTE W POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHMHU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B
MO3HAHUM 3aKOHOB IMPHUPOJABI U PEIICHUH 3KOJOTHYECKHX MpOOJEM dYelloBEYeCTBa, a
Takkeé B PEHICHWH BOMPOCOB PAalMOHAIBLHOTO  TPUPOJONONB30BAaHUS, H B
(hOpMHUPOBaHUU IEHHOCTHOT'O OTHOILEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE
POCCHUHCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAAeTh CHUCTEMOW OHOJOTHYECKMX 3HAHWM, KOTOpas BKIIOYAET
OTIpe/IeNICHUs] ¥ TTOHUMAHUE CYIIHOCTH OCHOBOIOJIAraloluX OMOIOTHUYECKUX TEPMHUHOB
U TOHATHM (BUI, dKocHcTeMa, Ouocdepa), OMOIOTHUECKHE TEOPUU (DPBOJIIOIMOHHAS



teopust Y. JlapBuHa, cuHTeTnyeckas teopus 3Bosronnn), yaueHus (A. H. CesepuoBa — o
nyTaxX W HampasieHusix sBomommu, B.M. Bepuaackoro — o Ouocdepe), 3aKoHbBI
(rermetnueckoro paBHoBecus JIx. Xapau u B. BaiinOepra, 3apoapimieBoro cxozacTtsa K.
M. boapa), npaBmwina (MmunumyMma FO. JIuOuxa, SKOJOTMUECKON MHUpPaMUIIBI SHEPIHH),
runoressl (runore3a «mupa PHK» V. ['unbepra);

YMEHHUE BJIAJIETh OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHUS, UCIIOJIb3yEeMBbIMH B
OMOJOTHYECKHUX UCCIIEIOBAHUAX )KUBBIX OOBEKTOB U SKOCUCTEM (OMUCaHHE, U3MEPEHUE,
HaAOJIIOICHHE, SKCIEPUMEHT), CIMOCOOAMH BBISBICHUS M OLEHKH aHTPONOTEHHBIX
U3MEHEHHI B IPUPOJIE;

YMEHHE BBIICISTH CYLIECTBEHHbIC MPU3HAKU: BUJIOB, OMOr€OLEHO30B, YKOCUCTEM
u Ouocdepsl, CTAOMIM3UPYIOLIErO, IBMXKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOTO
oTOopa, auIONaTpPUYECKOT0 W CHMIIATPUYECKOTO  BUA000pa30BaHUS, BIUSHUSA
JBYDKYIIUX CHJI ABOJIIOIIMHM HA T€HO(OH MOMYJISIUU, TPUCTIOCOOTIEHHOCTH OPTaHU3MOB
K cpene oOWTaHWs, YyepelOBaHUS HAMpaBICHUN 3BOJIONHMHU, KPYrOBOPOTA BEIIECTB U
MOTOKA SHEPTUH B IKOCHUCTEMAX;

YMEHHE yCTaHaBIMBAaTh B3aUMOCBSI3M  MEXIy MpPOIECCAaMH  SBOJIOIHH,
ABMOKYIIMMH CHJIAMH aHTPOTOTeHE3a, KOMIIOHEHTAMH pa3IHYHBIX JKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

yMEHUE BBISIBIISITH OTJINYUTEIIbHbBIE MPU3HAKH KUBBIX CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJOB K Cpele OOuTaHus, aO0MOTHYECKMX U OHOTHYECKHUX
KOMITOHEHTOB 9KOCHCTEM, B3aMMOCBS3€i OPraHM3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX
W3MEHEHMH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE  HCHOJNb30BaTh  COOTBETCTBYIOIIME  APryMEHThI,  OHOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JJisi JOKa3aTelbCTBA POJICTBA OPraHU3MOB pPa3HbIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB W CpeIbl OOWTaHMs, €IMHCTBA
YeJIOBEYECKIX pac, HEOOXOAMMOCTH COXPAaHEHHs MHOTrooOpa3usi BHIOB M IKOCHUCTEM
KaK yCIIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI M UETIOBEYECTRA;

YMEHUE pemiaTh OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIICICTBECHHBIC
CBSI3M MEXIY HCCIEAYEeMBbIMH OHOJOTUYECKUMHU MPOIECCAMH M SIBJICHHUSIMH, IeIaTh
BBIBOIBI M TIPOTHO3bI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHHE BBITIOJHATH TA00OpaTOPHBIE U MPAKTUIECKUE PabOTHI, COOTIOAATh MpaBUiia
pH paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTATHHBIMUA CPEICTBAMH,
bopMynupys 1elb UCCIeAOBaHuUs, aHATM3UPOBAThH MOJyUYeHHBIE Pe3yJIbTaThl U JIENaTh
BBIBOJIBL;

YMEHUE YYacTBOBaThb B Y4eOHO-HCCIIEIOBATENBCKON paboTe To OHOJOTHH,
DKOJOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIECTB, U
myOJMYHO MPEACTABIAThH MOJYYCHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(DEPEHITUSX;



YMCHHE OIEHUBATh THUIIOTE3bI U TCOPHHM O MPOMCXOXKICHUU KHU3HH, YEIIOBEKa U
YeJIOBEYECKMX pac, O NPHYMHAX, TIOCICICTBUAX HW CIIOCO0aX IPEIOTBPAICHHS
TJI00aTBHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIICCTBJISITH OCO3HAHHBIM BbBIOOp Oyaymied mpodecCHOHATBLHON
JCSITeIBbHOCTH B OO0JIACTH OHOJIOTMH, 3KOJOTHH, MPHUPOJIONOIB30BAHUSA, MEIUIIMHBI,
OMOTEXHOJIOTMH, TICHXOJIOTHH, BETCPUHAPHH, CEJIbCKOTO XO3SMCTBa, IHIICBOU
MPOMBINIJICHHOCTH,  YIIyOJsATh IO3HABATEIbHBIM HWHTEPEC, HANpaBICHHBIA Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH MPOGECCHH M MPOAODKEHHE OHOJIOTHYECKOTO
00pa30BaHUs B OPraHU3AIUAX CPEIHETO MPO(HECCHOHATBHOTO U BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuunvecTBo yacos
Ne n/m HaumeHoBaHue pa3ieioB U TeM NMPOIrPaMMBbI
Bcero

1 Burosorus kak Hayka 1
2 JKuBbIe CUCTEMBI U UX U3YUCHHUE 2
3 buoorus kieTku 2
4 XuUMHUYECKash OpraHu3alys KJIeTKU 10
5 Crpoenuie u PyHKIIUN KIETKA 8
6 OOMeH BeIeCTB U MPEeBpaIIeHNe YHEPTUN B KIIETKE 9
7 HacnencrBennas undopmaius u peanusaius e€ B KJIETKE 9
8 JKu3HEeHHBIN UK KICTKH 6
9 Crtpoenue v PyHKIIUU OPraHU3MOB 17
10 Pa3mMHOXEeHHE U pa3BUTHE OPTAaHU3MOB 8
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U U3MEHYMBOCTHA OPTaHU3MOB 2
12 3aKOHOMEPHOCTH HaClIeICTBEHHOCTH 10
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6
14 ['eHeTuka yenoBeka 3
15 Cenexiyst OpraHu3MoB 4
16 buoTtexHomOTHsS ¥ CHHTETUYECKAst OMOJIOTHS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoandyecTBo 4acoB

Ne n/m HaumeHoBaHue pa3ieioB ¥ TeM MPOrPaMMBbI
Bcero
1 3aposkaeHne U pa3BUTHE IBOJIOLMOHHBIX MTPEICTABICHUI B OMOJIOTUHU 4
2 MUKpO3BOJIIONHS U €€ Pe3yIbTaThl 14
3 MakposBotrorus u €€ pe3yabTaThl 6
4 [IpoucxoxIeHHE U pa3BUTHE KU3HU HA 3eMJIe 15
5 [IpoucxoxieHrne 4e0BeKa — aHTPOIIOreHe3 10
6 DKoJIOTUSI — HayKa O B3aMMOOTHOIICHUSX OPraHU3MOB W HAJOPTaHU3MEHHBIX CHCTEM C 3
OKpYKaroUIen cpenon
7 OpraHu3mbl 4 cpeia OOUTaHUs 9
8 DKOJIOTHUSI BUAOB U MOIMYJISALUN 9
9 DKOJ0rus COOOLIECTB. DKOJIOTUYECKUE CUCTEMBI 12
10 buocdepa — rmodanpHas s3KocucTeMa
11 UenoBek U OKpyXkarolas cpeaa
12 Pe3zepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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