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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueOHomy mpenmMetry "buonorus" (manee - OMoNOTHs) HA YPOBHE
cpenHero oobmiero obpaszoBaHusi pa3zpaborana Ha ocHoBe denepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumn»y, @PI'OC COO,
Konuenuuu npenoaaBanusi yueOHoro npeameta «buosorus» U OCHOBHBIX MOJIOKEHHIA
dhenepanpHOl pabouei mporpaMMbl BOCTIUTAHUS.

VYuebnniit npeamer «buonorus» yrimyonénnoro ypoHs usydenus (10—11 kmaccor)
ABIIIETCS OAHMM U3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHBIE
npeametb». CornacHo mosoxenusm OI'OC COO npodunbHble yuyeOHBIC MPEIMETHI,
n3y4aeMble Ha YIITyOJIEHHOM YPOBHE, SBISIOTCA ciocoOoM nuddepeHnmranuu o0ydeHus
Ha ypOBHE cpeaHero oOmiero oopa3oBaHus U MPU3BaHBI 00ECIEYUTh MPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIIUM, CPETHUM OOIIUM, CPEIHUM MPO(HEeCCHOHAIBHBIM U BBICILIUM
oOpa3zoBaHueM. B To ke BpeMsi KaXAbli U3 3TUX Y4EOHBIX MPEAMETOB JIOJDKEH OBITh
OpUEHTUPOBAaH Ha MPUOPUTETHOE peELIEHUE OOpa30BaTEIbHBIX, BOCHHUTATEIBHBIX U
pa3BUBAIOIIMX  3aJa4, CBS3aHHBIX ¢  HOpodopueHTanUerd  OOy4alomuxcs U
CTHUMYJIMPOBaHHEM HHTEpeca K KOHKPETHOM OOJIACTH HAYYHOTO 3HAHUS, CBSI3aHHOTO C
Ouosorueii, MeUIUHOM, YKOJIOTHUEH, IICUXOJIOTUEH, CIIOPTOM MU BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mpemmery "buonorus" maér mpeacTaBiaeHHe O LETd U
3ajayax wu3y4deHusi yuyeOHoro mpeamera «buonorus» Ha yriyOlI€HHOM YpOBHE,
ompenenser  oOs3aTenbHOe  (MHBAapHAHTHOE)  TMPEAMETHOE  COJEp)KaHHWE,  €ro
CTPYKTYPUpPOBAaHUE N0 pa3jeiaM U TemaM, paclpelelieHUE MO Kiaccam, PEKOMEHIYeT
MOCIIEI0BATEIbHOCTh M3YyUEHHUs y4eOHOro marepuana ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK y4eOHOIro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcsa. B mporpamme mo OMONOTHE peai30BaH MPUHITUI TPEEMCTBEHHOCTH C
U3y4YeHHeM OHOJIOTMM Ha ypOBHE OCHOBHOrO 0OIIero oOpa3oBaHus, Oiarojgaps 4yemy
MPOCMATPUBACTCA HAMPABJICHHOCTh Ha TMOCJEAYIONIeEe pPa3BUTHE OHOJIOTHUYECKUX
3HAHWM, OPUEHTUPOBAHHBIX Ha ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PECHMUS,
HKOJIOTMYECKOTO MBIIIJICHHUSI, TPEJICTABICHUH O 370pOBOM o00pa3e KU3HU, Ha
BOCIIHTaHHE OEpeKHOr0 OTHOUICHHS K OKpPY’Karollel MpupoaHoi cpeae. B mporpamme
Mo OHMOJOTMM TaK)Xe TMOKa3aHbl BO3MOXKHOCTH YyueOHoro mpenmera «buonorus» B
peanmuzanuu TpedoBanuit ®I'OC COO k TIaHUupyeMbIM TUIYHOCTHBIM, METAPEIMETHBIM
U TPEAMETHBIM pe3ybTaTamM oOy4eHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJIOB y4eOHO-
MO3HABATENILHON  JIESITENILHOCTH  OOyYalOIIMXCA IO  OCBOCHUIO  COJEPKaHUS
Omonorndeckoro oOpa3oBaHUs Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs.

VYyebOnbiii npenMer «buonorus» Ha ypOBHE cpeAaHero oOmiero o0Opa3oBaHUS
3aBepiIaeT OMOJIOrMueckoe oOpa3oBaHUE B IIKOJIE U OPUEHTHUPOBAH HAa PACHIMPEHUE U
yriyOJieHne 3HAaHMM OOYyYarolUMXCsi O JKMBOM NPHUPOJAE, OCHOBAX MOJIEKYJISIPHOU H
KJIETOYHOW OHOJIOTHH, SMOPHOJIOTHH W OWOJIOTMM pPAa3BUTHSA, TEHETHUKU, CEJICKIIHH,
OMOTEXHOJIOTUHU, IBOJIIOIMOHHOTO YYCHHSI ¥ SKOJIOTHH.

N3yuenune yueOHoro mpeamera «buomorus» Ha  yIIyOJIEHHOM  YpOBHE
OPUEHTHUPOBAHO Ha TMOJrOTOBKY OOyYarOImIMXCS K TMOCJHEAYIOEMY TOIYYEHUIO
OMOJIOTHYECKOTO 00pa30BaHus B By3aX M OpPraHu3alysIX CPeAHEro NpodhecCuoHAIbHOTO
oOpazoBanusa. OCHOBY €ro COJEp:KaHUs COCTAaBJISET cUCTeMa OMOJIOTMYECKUX 3HAHWM,



MOJyYEHHBIX MPU H3YYEHHH OOYYalOIUMUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKUX
pasziesoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00Iiero oopa3oBanus, B 10—11 kmaccax atu
3HaHUS MOJY4YaloT pa3BUTHE. Tak, pacUIMpeHbl U yriayOsieHbl OMOJIOTMYECKUE 3HAHUS O
pacTeHUsX, JKUBOTHBIX, rpubax, OakTepusx, OpraHu3Me 4YeJoBeKa, OOLuX
3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTEIBHO BKJIIOYEHBI OHOJOTUYECKHE CBEACHUS
MPUKJIAHOTO ¥ TTOUCKOBOTO XapakTepa, KOTOPhIE MOKHO MCIOJIb30BaTh KaK OPUEHTUPBI
JUIS IOCTIEAyIoIIero BeiOopa npodeccuu. Bo3mMoxkHa Takke HHTErpanus OMOJIOrH4eCKuX
3HaHUH C COOTBETCTBYIOUIMMH 3HAHUSIMHU, MOJYyYEHHbIMU OOYYarOIIUMHUCS TPHU
U3y4eHUU PU3UKU, XUMUHU, Teorpapuu U MaTeMaTHKH.

CtpykTypa mporpammsbl 1o yueOHOMY TipeaMeTy "buonorus" orpakaeT CUCTEMHO-
YPOBHEBBIM M HBOJIIOIMUOHHBIA MOAXOAbl K u3ydeHHto Ouosornu. COrjacHO UM,
M3Yy4aloTCsS CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHbIC JIJISi JKUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHU3allMM, 5BOJIOLMH OPraHUYECKOTO MHpa Ha 3emiie, COXPaHECHHUS
Ouonornueckoro pasHooOpasusi 1wuianetel. Tak, B 10 kiacce u3ydaroTCs OCHOBBI
MOJIEKYJISIPHOM ¥ KJIETOYHON OMOJIOTUH, SMOPHOIOTHH ¥ OUOJIOTHU PA3BUTHUSA, T€HETUKH
U CEJICKIMH, OMOTEXHOJOTHH M CHUHTETHYECKOW OMOJIOTHM, aKTYaIH3UPYIOTCS 3HAHUS
oOyuaromuxcs 1mo 60TaHUKe, 300JI0TUH, aHATOMUH, Gu3nosorun yenoseka. B 11 kmacce
M3Yy4aroTCs SBOIOIMOHHOE YUCHHE, OCHOBBI IKOJIOTHH U ydeHHE 0 brocdepe.

VYyebnniii npeamer «buonorus» mpuszBaH 00eCeUUTh OCBOCHHE O0YUYaIOIIUMHUCS
OMOJOTUYECKUX TEOPHI M 3aKOHOB, WJIEW, MPUHIIMIIOB U MPaBWI, JEXKAIIUX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAyYHOM KApTUHBI MHpA, 3HaHUM O  CTPOECHUH,
MHOT000pa3u H OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOMyJIsIud, OHOLIeHO03a,
AKOCUCTEMBI, O BBIJIAIOIIUXCS HAYUHBIX JOCTUKEHHUSAX, COBPEMEHHBIX UCCIEAOBAHUIX B
OWoNOrMy, WPHUKIAJAHBIX AacleKTax OWOJOTMYEeCKWX 3HaHud. g pa3Butus u
MOI/IEp KaHMs HHTEpeca 00yJaromuXxcsi K OMOJIOTUH HapSTy CO 3HAUUTEIBHBIM 00BEMOM
TEOPETHUYECKOT0 MaTepuala B COACPNKAHUU MPOTPaMMBbI IO OMOJIOTUU MPETyCMOTPEHO
3HAKOMCTBO C MCTOpPHEH CTAHOBICHUS M PA3BUTHS TOW WM WHOW 00JacTH OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX M 3apyOeXHbIX YYEHBIX B pEIICHHE BaKHEUIINX
OMOJIOTMUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Ilenp wm3ydenusi yueOHoro mpemmera «buonorus» Ha yriayOnéHHOM YPOBHE —
OBJIaJICHNE OOYYaIOIIMMUCA 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBLHON OpraHU3aINH
KUBBIX CHCTEM PAa3HOTO paHra W MPUOOPETCHHE YMEHWW HMCIOJB30BaTh STH 3HAHUA B
(dhopMUpOBaHNN MHTEPECA K ONPEACIEHHON 00J1acTH Mpo(ecCHOHANBHON ACATETLHOCTH,
CBA3aHHOM C OWOJOrMeHd, WM K BBIOOPY Y4Ye€OHOro 3aBelEeHUs ISl MPOJOJKEHUS
OMOJOTUYECKOTO 00pa30BaHUS.

JlocTikeHue 1enu u3ydeHus yueOHoro npeameta «buonorus» Ha yriayOnéHHOM
YPOBHE 00€CTIeUnBACTCS PELUICHUEM CIIETYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl OHOJOTWYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIUSAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
MpaBuiiaX, COCTaBISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTUHY MHUpPaA; O
CTPOEHUHU, MHOTOOOPa3uu U OCOOCHHOCTSAX OMOJIOTMUECKUX CUCTEM (KJIETKa, OpTraHu3M,
MOMYJISALKA, BUJI, OMOTeo1IeH03, Ouocdepa); O BHIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
MCCJIEI0BAHUSIX B OMOJIOTHH;



O3HAaKOMJIEHHE OOy4YaroIIUXCcsi C METOJaMH T[O3HAaHUS JKUBOM MPUPOIbL:
UCCIIEIOBATEILCKUMU METOJAAMU OMOJIOIMYECKUX HAayK (MOJEKYJISPHONH MU KIETOYHOM
OuoNoruu, SMOPUOIIOTUN U OMOJIOTUH PA3BUTHSL, TEHETUKHU U CEJIEKIMH, OMOTEXHOJIOTUH
Y CUHTETUYECKOM OMOJIOTUH, TAJIEOHTOJIOTHH, SKOJIOTHH); METOIaMU CaMOCTOSITEIIbHOTO
MPOBEICHUS OMOJIOTHYECKUX UCCIICIOBAHUI B JTaOopaTopuu U B mpupoe (HabOroaeHHE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJicHHEe  OOyYaroUIMMHUCS  yMEHUSIMHU: CaMOCTOATENIFHO  HAXOJAWTb,
aHAJIM3UPOBATb U  HUCIOJIb30BaTh OWOJIOTUYECKYIO HWH(GOPMAIUIO; TMOJIb30BAThCS
OMOJIOrMYECKOl TEPMHMHOJIOTMEH U CUMBOJIMKOM; YCTaHABIMBAaTh CBS3b MEXIY
pa3BUTHEM OUOJIOTMU U COLUAIBHO-DKOHOMUYECKHUMH U 3KOJIOTUYECKUMH MpoOiIeMaMu
YeJIOBEUECTBA; OIICHMBATh IOCJIEJICTBUS CBOEU JEATEIBHOCTA IO OTHOIICHUIO K
OKpY Karollen MPUPOIHON cpefie, COOCTBEHHOMY 37I0POBBIO U 3J0POBBIO OKPYKAIOIIMX
mofied; OOOCHOBBIBATH M COONIIOAATH MEpPhl  MPOPUIAKTUKA  HMHQPEKIHOHHBIX
3a0oneBaHuii, MpaBuUja TMOBEACHUA B TMpUPOJE M obecrieueHUs OE€30MaCHOCTH
COOCTBEHHOW IKU3HEACATETLHOCTH B UPE3BBIYANHBIX CHTyalMsIX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4YHbIE OTKPBITUS B
o0nacTH OMOJIOTHH;

pa3BUTHE Yy OOYYalOUIMXCS WHTEIUICKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
MpoIlecCe  3HAKOMCTBA C  BBLIAIOMIMMHUCS ~ OTKPBITHSIMH U COBPEMEHHBIMU
UCCJIEIOBAHUSIMH B OWOJIOTHH, pEIIaéMbIMH €10 MpoOJeMaMu, METOJI0JIOTHEH
OMOJIOTMYECKOTO HCCIEAOBAaHUS, NPOBEIACHUS SKCIEPUMEHTAIbHBIX HCCIEI0BaHUM,
pelieHus: OWOJIOTMYECKUX 3aJad, MOJEIMPOBAHUA OHOJOTMYECKUX OOBEKTOB U
MIPOLIECCOB;

BOCITUTAHUE Y 00YYAIOIIUXCS [ICHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIC B LIETIOM
U K OTIeHbHBIM €€ OO0BeKTaM | SBICHUAM; (POPMUPOBAHHE HSKOJIOTHUYECKOM,
TCHCTUYCCKOW TPaMOTHOCTH, OOIICH KyJbTYyphl TOBEICHHUS B TPUPOJC; WHTCTPAIUU
€CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne 00y4aromMMucs KOMIIETEHTHOCTHU B parroHaIbHOM
MIPUPOIOTIONH30BaHUK (COONIOICHNE TPaBUJ TOBEJCHUSI B MPUPOJE, OXPAaHbI BHUJIOB,
AKOCUCTEM, OHOC(hEpBI), COXpAaHEHUU COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbSI OKPYKAIOLIUX
moner (coOmoaeHrus Mep MpOodHIaKTHKHM 3a00JIeBaHWN, OOecredeHrne OC30MMacHOCTH
KHU3HEACATCTLHOCTH B YPE3BBIYAWHBIX CUTYalUSIX MPUPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCIIOJIb30BaHUS OWOJOTMYECKUX 3HAHWA W YMEHUHW B
MOBCEIHEBHOM JKU3HU;

CO3/IaHME YCIIOBHIA JUISI OCO3HAHHOTO BbIOOpa 0OydYaIOMIMMUCS HHIUBUIYaTbHOU
o0Opa3oBaTeabHOM TPACKTOPHUH, CITIOCOOCTBYIOLIEH MOCIEAYIONIEMY MTPO(PeCCHOHATEHOMY
CaMOOTPE/ICICHUIO, B  COOTBETCTBHM C WHAWBHIYaIbHBIMH HHTEPECAMH |
NOTPEOHOCTSIMU pErroHa.

OOmiee 4YuCIO YacoB, OTBEICHHBIX HAa H3y4yeHHE OHOJOTMU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero odmiero oopasosanusi, cocrabiuset 204 gaca: B 10 ximacce — 102 yaca
(3 yaca B Heneno), B 11 knacce — 102 yaca (3 yaca B HEJENO).

Ot16op opraHu3aMoHHBIX (OPM, METOJIOB U CPEJACTB O0OyueHUs OUOJIOTUH
OCYIIECTBISIETCSI € y4&€TOM crHenu(uKu ero coAepKaHus ¥ HANpaBICHHOCTH Ha



OPOJIOJDKEHHE  OMONOTMYEeCKOro  oOpa3oBaHUS B OpPraHU3aIMsIX  CPEIHETro
MpodeCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUAI.

OO0s3aTenbHBIM YCIIOBHEM TPU OOy4YeHWH OWOJOTMH Ha YriayOJaEHHOM YypOBHE
SBIISICTCS. TIPOBENICHHE JITA0OpaTOPHBIX M TPAKTUYECKUX pabor. Takxke ywactue
Oo0ydJarommxcss B BBIMIOJHEHUH TPOCKTHBIX H y4eOHO-HCCIEOBATEILCKUX PadoT,
TEMAaTHUKa KOTOPBIX OIPEACISETCS YYUTEIIeM Ha OCHOBE HMEIOIIUXCS MAaTepPHAIbHO-
TEXHHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKXAHUE OBYUEHUA
10 KJTACC

ConepxaHue MNpPOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHOM uToroBoil arrecrauuu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpemenHass Ouoniorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Oouonoruu. buonornyeckue Hayku W U3ydaeMble UMHU MpoOiembl. DyHIaMeHTaIbHbIE,
NPUKIIAHbIE ¥ IOUCKOBBIE HAYYHbIE UCCIIEAOBAHNUS B OMOIOTHH.

3Hauenue Ouonorud B (GOPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. IIpodeccuu, cBs3aHHble ¢ Ouosorueld. 3HaAYeHWE OWOJIOTUHM B
MPAKTUYECKOM  ACSATEIBHOCTM  YEJIOBEKA:  MEIWIIMHE,  CEJIbCKOM  XO35HCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJIBI.

JdemoncTpanuu

IHoptpetsi: Apucrotens, Teodppact, K. Jlunnent, XK. b. Jlamapk, Y. [dapBun, V.
l'apseir, I'. Mennens, B. U. Bepuanckuii, 1. II. [laBnos, . . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecoscknii, k. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmuuet w cxembl: «CBsizb OWoOJOTMM C JApYrUMU Haykamm», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M HX H3YyYeHHE

KuBble cucTeMBbl KaK MpeAMET u3ydeHHsi Ouosnoruu. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTb U
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3alHsl, CAMOBOCIIPOU3BEICHHE,
pa3apa)KuMOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE.

YPpOBHH OpraHU3alMU >KUBBIX CUCTEM: MOJICKYJSPHBIM, KJICTOYHBIN, TKAHEBBIU,
OpTraHU3MEHHBIN, TMOMYJISIIIMOHHO-BUIOBOM, SKOCHUCTEMHBINH (OMOTr€OlEHOTHYECKHUTA),
o6uocdepnsrit. [Iporeccrl, mpoucxoasdime B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH
xuBoro. JKu3Hp Kak ¢opma CymiecTBOBaHHMsS MaTepuu. Hayku, u3ywaromiye >KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHSIX OPraHU3aLINH.

N3ydyenne »xuBbIX cHucTeM. Mertonsl Ouonoruueckoil Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CHCTeMaTu3alus, MeraaHain3. [IoHSATHE O 3aBUCHUMOW U
HE3aBUCUMOU TiepeMeHHOou. [InanmpoBanume skcnepumenta. IlocTaHOBKa M mpoBepka
runore3. HyneBas rumote3a. Ilonsitue BbIOOpKM M €€ aocToBepHOCTh. Pa3bpoc B
OnoJOornyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYUYEHHBIX pe3ysbTaToB. [IpuunHbI
HCKaXEHUs Pe3yJIbTaTOB dKCIIEPUMEHTA. [I0HATHE CTAaTHCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuiel u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «BUOTOTHYECKHE CHCTEMBI»,
«CBOICTBa XMBOW MaTepum», «YpPOBHU OPraHHU3alMU XUBOM NpUpoas», «CTpoeHue
XKUBOTHOW KJIETKW», «TKaHU IKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusMay, «buoreoiienos», «buocdepa», «MeToabl U3yUEHUS )KUBOU TPUPOBD.

OGopynoBanue: jabopaTopHOE OOOpYJOBaHWE JMJIsI MPOBEICHUS HAOJIOICHUM,
U3MEPEHUN, DIKCIIEPUMEHTOB.



IIpakTnueckas padora «licnosp30BaHME PA3IUYHBIX METOJOB IPHU H3YyUYEHHUU
KUBBIX CUCTEM.

Tema 3. buoJIorus KJIeTKH

Knetka — cTpyKTypHO-(QYHKIMOHAIbHAA €IUHMILIA XUBOro. VcTopusi OTKpPBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Kierounas teopus (T. IlIBann, M. [lneiigen,
P. BupxoB). OCHOBHbIE MOJ0KEHUS COBPEMEHHOM KJIIETOYHON TEOPHUHU.

MeToabl MOJIEKYJISIPHOM M KJIETOYHON OMOJOTHMHU: MUKPOCKOMHUS, XpoMarorpadus,
ANIeKTpodope3, METOJ MEUYEHbIX aTOMOB, AuQdepeHuunanbHoe HeHTpUuyTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue @DUKCUPOBAHHBIX — KIemOK. DIEKTPOHHAs
mMukpockonusi. Koughoxanvnas muxpockonus. Bumanvhoe (npuswcuznenmoe) uzyyenue
KJIEMOK.

JdemoncTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTUS METOJ0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW  MHKPOCKOI, MHUKpOIIpenapaTbl  PacTUTENIbHBIX,
’KUBOTHBIX U OaKTePUAIbHBIX KIIETOK.

IIpakTnueckass pa6ora  «/3ydyeHme METOAOB  KJICTOYHOM  OHONOTHH
(xpomarorpadusi, anexrpodopes, nuddepernuanpHoe eHTpudyrupoanue, IILP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XHWMHUYECKHUM COCTAaB KIJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIJIEMEHTHI. Bona u
€€ poJb KaKk pPacTBOPUTENS, pEareHTa, ydacTUe B CTPYKTYPUPOBAHHUM KIIETKH,
TeIoperyisinuu. MuHepajabHble BeIllecTBa KIETKHU, UX Ouojormueckas poib. Poib
KaTUOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne  BeIIECTBAa  KIETKU. buosorndeckne mnoauMepbl.  benkwu.
AMUHOKHCIIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Moiekynsl. l[lepBuunas
CTpyKTypa Oenka, menTuaHas cBsi3b. BTopuuHas, TpeTuuHas, 4eTBEpTUYHAS CTPYKTYPHI.
Henarypanusi. CpoiictBa 6enkoB. Knaccudukarnus 6enkoB. buonoruueckue (yHKInu
6enkoB. /Ipuonur.

Yrnesoasl. MoHOcaxapuabl, IUCAXapUAbl, OJUIOCAXapUIbl W MOJIUCAXAPUJIBIL.
OO6mmii mnaH cTpoeHus: U PU3NKO-XUMHUUYECKHE CBOWCTBA YIIIeBOJOB. buomornueckue
(GyHKIIUU yTIIEBOIOB.

Jlumuael. ['mapodunsHO-THApOdOOHBIE cBoiicTBa. Kraccudukarus nunuaos.
Tpurnuuepusl, Gpochonunubl, BOCKH, CTEpouIbl. bruonornueckue GyHKIUU JTUTUAOB.
O6mue cBoiicTBa OHMOJOTMYECKUX MEMOpaH — TEKydecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, MOy ITPOHUI[AEMOCTb.

Hyknennoseie xucmotel. JJHK w PHK. CrpoeHue HYyKIEHHOBBIX KHUCIOT.
Hyxneoruasl. [Ipunuun kommiementapuoctu. [pasuno Yapradda. Crpykrypa JHK —
IBoiiHas cnupanb. MecroHaxoxaeHue u o6uonorundeckue ¢pynkmmu JJHK. Bugsr PHK.
Oynkuuu PHK B kitetke.

Crpoenne w™omekynsl AT®. Makpospruueckue cBsizu B Moisiekysne ATO.
buonornueckue ¢ynkuuu AT®. BoccraHoBieHHbIE NEPEHOCYMKHU, MX (PYHKIUU B



kinetke. /[[pyeue wykneosuompugpochamer (HTP@).CexBenupoBanue [[HK. Memoowt
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJyorus: OHOXMMHYECKHE W OHO(HU3MYECKHUE MCCIIeI0BaAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMoMoneKkyi. Modenuposanue cmpykmypol u
dynKyuilt O6uomonexynr u ux Kommniekcos. Komnvromepuwiii ouzatin u opeanuuecku
cunmes OUOMONEKYNL U UX HENPUPOOHBIX AHATIO208.

JdemoncTpanumn

[Toptpersr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankivn, O.
Conrep, C. [Ipy3usnep.

Huarpammel: «PacripeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXUBOM IPUPOIE»,
«PacmpeneneHue XUuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOAE».

Tabmuuet u cxembl: «llepuogmueckass TabnMila XUMHUYECKHX JJIEMEHTOBY,
«CTtpoeHue MoOJIeKyJbl BOJIbI», «BemectBa B cocTtaBe opranusmoBy, «CTpoeHue
MoOJIeKyJbl  Oenka», «CTpyKTyphl O€IKOBOW MOJEKyJbl», «CTpoeHHEe MOJEKYI
yraeBoaoB», «CTpoeHue MOJEKya JUnuaoB», «HykiaenHoBble KHCIOTBI», «CTpoeHue
MouekyJibl ATO».

O6opynoBanue: XUMHYECKas IOCyAa U 000pyIOBaHUE.

JlaGopaTopHasi padora «OOHapyXeHHE OCIKOB C ITIOMOIIBI0 KAa4eCTBEHHBIX
peakuui».

JlaGopaTopnas pab6ora «lcciegoBaHue HYKJIEUMHOBBIX KHCIIOT, BBIJEICHHBIX U3
KJIETOK Pa3JIN4HbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 PyHKIMHU KICTKH

Tunel  KJIETOK:  JyKapuoTHueckas M mpokapuoruyeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00Pa30BAHMS KIETKH.

CrpoeHne TpoKapUOTHYECKOM KieTkH. KiierouHas cTeHka OakTepuii W apxei.
Oco0OeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib TPOKApUOT B OMOIIEHO3aX.

Crpoenne ¥ (QYHKIMOHUpPOBAHUE HyKapuoTHYecKor kieTku. Ilmazmartmueckas
MeMOpana (tuasmanemma). CTpykTypa I[ia3Matuyeckod wmemOpanbl. TpaHcmopt
BEIIECTB Yepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHBIN (auddys3us, obnerdyéHHas
muddy3ust), aKTHUBHBIM (TMIEPBUYHBIA W BTOPUYHBIA  AKTUBHBIA  TPAHCIOPT).
[Tonymponuiiaemocts MeMOpanbl. PaboTa HaTpuif-KaaMeBOTO Hacoca. JHJIOIMUTO3:
MUHOIMTO3, (aromuto3. Dx3omuTo3. Kierounas crenka. CrpykTypa u  (QyHKIHH
KJIETOYHOU CTEHKHU pacTeHHIA, TPUOOB.

[uronna3zma. Iluro3zonb. [utockener. J[BmkeHuenurTorinasmMbel. OpraHoubl
kieTkd. OnHOMEMOpaHHbIE OpPraHOWAbl KIETKU: 3HAoruiazmatudeckas cerb (IIIC),
anmapar  ['oiabmkH, JHM30COMBI, HUX CTpoeHME U  (QyHKUUMU. BzaumocBs3b
OTHOMEMOpPAHHBIX OpraHouA0B KJeTKkh. CTpoeHHe TPpaHyJISIPHOTO PETUKYIyMa.
Mexanusm wnanpaenenus 6enxoe ¢ IIIC. CunTe3 pacTBOpuUMBIX 0OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [mamkuii (arpaHyssipHBIN) SHAOIIA3MATUYECKUA PETUKYITYM.
CekperopHast Qynkuusi anmapara [ompmxu. Moougukayua 6enxoe 6 annapame
Tonvoorcu. Copmuposxa benxos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyomnu pacturenshbix kietok. Kietounsii cok. Typrop.



ITomyaBTOHOMHBIE OpraHOM/IbI KJIETKU: MUTOXOH/IPUH, IUIACTHU/IBI.
Ipoucxoorcoenue mumoxonoputi u niacmud. Cumouoeenez (K.C. Mepeackosckuii, JI.
Mapeynuc). Ctpoenue n GyHKIMN MUTOXOHIpHA U macTul. [lepBudnbie, BTOpUUHBIE U
CIIOKHBIE TUIACTUIBI (POTOCHUHTE3UPYIOMIMX SYKapUOT. XJIOPOIUIACTBI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpannbie opranouabl kjietku CtpoeHue U  (PyHKIIMM HEMEMOpPaHHBIX
OpraHousioB KieTku. Pubocomsl. IIpomescymounsvie ghunamenmol. MUKpOPUIaMEHTHI.
Axmunosviemukpoghunamenmol.  MBblllIEUHbIE  KIETKU. AKMUHOBble  KOMNOHEHMbL
Hemblueunvix Kiemok. Mukporpyoouku. Knerounsni nentp. CTpoeHHEe U ABUKCHHE
KIYTUKOB M pecHHYeK. MukpoTpyObouku nuromiazMbel. LleHTpuons. berku,
accoyuupogamnmvie ¢ MUKpoguiamenmamu u muxpompybouxamu. Momopnvie denxu.

SAnpo. Ob6onouka siApa, XpOMAaTHUH, KapuOIUIa3Ma, SIPBIILIKH, X CTPOCHHE U
¢bynkuuu. SAnepueiit 6enkoBbIil MaTpuke. [IpocTpaHCTBEHHOE PACONIOKEHHE XPOMOCOM
B MHTEP(aA3HOM siApe. Dyxpomamun u 2emepoxpomamun. beaku XpoMaTHa — TUCTOHBI.
Jlunamuxa s0epnoii 060104KU 8 Mumose. HAoepuvlilt mpancnopm.

Knerounsle BriaroyeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOU, TPUOHO).

JdemoHcTpanumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabnuiel u cxembl: «CTpoeHHE IYKAPUOTUIECKOUN KIETKN», «CTpOeHUe KUBOTHOU
KIEeTKW», «CTpOEHUE pPACTUTENBHON KIETKH», «CTpOoeHHE MUTOXOHIPUU», «Sapox,
«CTpoeHune NpoKapuOTUUECKOUN KIETKI.

O6opynoBaHue: CBETOBOW  MHKPOCKOI, MHUKpOIIpernapaTbl  PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTEpUATbHBIX KJIETOK.

JlaGopaTopHasi padora «3yueHne cTpoeHus KIETOK pa3IuYHbIX OPTraHU3MOB).

IIpakTnueckas padora «/3yueHre CBONCTB KJIETOUHON MEMOPAHBI.

Jlabopatopnass pabGora «MccienoBanue IUIasMoiM3a M JEIUIA3MOJIM3a B
PACTUTENBbHBIX KIETKaX).

IIpakTnueckas padora «l/3yyeHue NIBWKEHUS LUTOIUIa3Mbl B PACTUTENIbHBIX
KJIETKax».

Tema 6. O0OMeH BeleCTB U NpeBpallieHHe JHEPTHU B KJIEeTKe

AccuMUITALIMA W IUCCUMWIISALIAS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMmeHa
BEIIECCTB: aBTOTPOMHBIH W TeTepoTpOo(dHBIA. YdUacTHe KHCIOpPoJa B OOMEHHBIX
mpoleccax. JHepreruueckoe obecriedeHne kietku: mnpeBpamieHne AT® B oOMeHHBIX
npoueccax. DOepMEHTATUBHBIA XapakTep peakluuid KJIETOYHOro MeTadoiu3Ma.
depMeHThI, UX CTPOEHHE, CBOMCTBa M MexaHu3M JneictBus. Kodepmentsl. Otauums
(epMEHTOB OT HEOPraHMYEeCKHUX KaTaau3aTropoB. benku-aktuBaTopsl U  OENKH-
WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT pPa3IMYHbIX
(bakTopoB.

IlepBuuHBI  CHHTE3 OpPraHMYECKUMX BelIECTB B  KieTke. DOTOCHHTES.
AHoKcucenHblli U OKkcuceHHvlli omocunme3z 'y baxmepuii. Ceemocobuparowue
nueMeHmvl U NUSMeHmvl pPeakyuoHHo2o yewmpa. Poib XJIOPOILIACTOB B IIPOLECCE
dorocunte3a. CBeroBast U TemHOBass (a3pl. DPomoodwvixanue, Cz., Cs- u CAM-munuv



Gpomocunmesa. llpogykTuBHOCTH (poTOCHMHTE3a. BnusHue pa3audHbX (PaKTOpPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTESA.

Xemocunre3. Pa3zHooOpa3ue OpraHu3MOB-XEeMOCHHTETHKOB: HUTPUPUIMPYIOIINE
OakTepuu, Keye300aKTepuu, cepoOaKkTepuu, BOJOPOJHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3Mbl. Buner Opoxenus. [lpoayktbl OpoxeHuss U uX
WCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHbIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENTN O0JIC3HEH.

AdpoOHbIE OpraHu3Mbl. JTallbl JHEpreTHYeckoro obmeHa. I[lonroroBUTENbHBIM
sTamn. ['muKonn3 — 6eCKUCIOPOIHOE PaCIIEIUIEHNE TIIOKO3bI.

buonornueckoe OKuCIIEHHE, WM KIETOYHOE JAbIxaHue. Posb MHUTOXOHIpHN B
npoiieccax Ouonorudeckoro oxucieHus. lluknuyeckune peakuuu. OKHUCIUTEIHHOE
dbochopunupoBanue. Iuepeus membpaunnHoco epaduenma npomonos. Cummes ATD:
paboma npomonuol ATD-cunma3zvi. IlpeumyiecTBa adpoOHOTO MyTH 0OMEHA BEIIECTB
nepes; aHadpoOHBIM. D(H(HEKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

JdemMoncTpanuu

IToptpets: k. Ilpuctou, K. A. TumupszeB, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumer m cxembl: «DoOTOCHMHTE3», «DHEPreTHUEeCKUid oOMeH», «buocuHTe3
oenka», «CtpoeHue hepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYIOBaHHE [UIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHnas padora «/3yueHue KaTalIUTUYECKOW aKTUBHOCTU (PEPMEHTOB (Ha
MpUMepe aMUJIa3bl WM KaTala3bl)».

JlabopaTtopHas padora «/3ydeHne (hepMEHTATUBHOTO PaCIICIUICHUS MEPOKCHUIA
BOJIOPOJIa B PACTUTENIBHBIX M )KUBOTHBIX KIIETKAX).

JlabopatopHas padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TIPOIECCOB OPOKECHUS U JABIXAHUSY.

Tema 7. HacseacreeHHass HH(pOPMAIIUS M peajin3alud e€é B KJIeTKe

Peaknuun matpuyHoro cunres3a. [IpMHIMI KOMIUIEMEHTApPHOCTH B PEaKIMIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacnencTBeHHON nH(opmaruu. ['eHeTnueckuii Ko,
ero cBorcrtBa. Tpanckpunuus — maTpuusblid cuHTe3 PHK. ITpuHIUIBI TpaHCKpUNIUK:
KOMIIJIEMEHTapPHOCTb, AHTUIAPAJUIEIbHOCTD, ACUMMETPHYHOCTb. Cospesanue
mampuunevix PHK 6 aykapuomuueckot knemke. Hexooupyrowue PHK.

Tpancnsauua u e€ sranbl. Yuactue tpancnoptHbix PHK B Omocunrese Oenka.
VYcnoBus 6uocunresa 6enka. Koguposanue amuHokuciaot. Pons pubocom B OMocHHTE3E
Oenka.

Coepemennvie npedcmasieHusi o cmpoeHuu 2eHos. OpraHuzanusi reHoMa Yy
MPOKAPHOT U dyKapuoT. Perymsius akTHBHOCTH T€HOB y TIPOKapUoOT. [ uroTe3a onepoHa
(d. XKako0, XK. Mano). MonexyaapHvle Mexanuzmuvl IKCnpeccuu 2eHos y dykapuom. Ponw
Xpomamuna 6 pecyiayuu pabomwl 2enos. Perynauns oOMEHHBIX MPOLIECCOB B KIIETKE.
Kiterounslii romeocras.



Bupycbl — HeksieTouHble (OpPMBI KM3HH W OOJuratHele napasuTbl. CTpoeHue
MIPOCTHIX M CJIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros. Kusznennwiii yukn JJHK-
codepacawux eupycos, PHK-cooepocawux eupycos, obaxmepuogazos. Obpammuas
MPAHCKPUNYUs, peeepmasa, uHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, >XKMBOTHbIX, pactenuid. CIIN[, COVID-19,
COLIMAJIbHBIE U MEIULIUHCKUE MPOOIIEMBI.

Buoungopmamura: ummeepayus u ananuz 6onvuux maccusos («bigdatar)
CMPYKMYPHLIX Ouonocudeckux oaunvix. Hanomexnonoeuu 6 6uonocuu u meouyume.
IIpocpammupyemvie hynxyuu b6enxkos. Cnocobbi 00CmagKu 1eKapcma.

JdemoHcTpanuu

[Toptpetsl: H. K. Konbnos, /. 1. UBaHoBCKHil.

Tabmumer u cxembl: «buocunTes Oenkay, «['eHernueckuit kom», «Bupycwm,
«baktepuodarm.

IIpakTnueckas padora «Co3aaHue MOJEINU BUPYCay.

Tema 8. /Ku3HeHHbIN UK KICTKH

Knetounsiii nuki, ero nepuosl u peryisiuus. Uarepdasza u muro3. OcodbeHHocTu
MPOLIECCOB, TMpoTeKalmux B wuHTepdaze. I[loaroroBka KIETKH K JIEJICHUIO.
[IpecunreTnuecknuii  (MMOCTMUTOTHYECKHM), CHHTCTHYCCKHA W IMOCTCUHTETHYCCKHUU
(MpeMUTOTUYECKUI) TIEPUOIBI HHTEP(A3HI.

Marpuunbii  cunte3 JHK — pemmukanumsa. Ilpunounsr perumkanunun  JIHK:
KOMIUIEMEHTAPHOCTbh, IOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAJUIEIIBHOCTh. MexaHu3m
perunkanun JIHK. Xpomocomsbl. Ctpoenue xpomocoMm. Tenmomepbl U Teinomepasa.
XpOMOCOMHBIM HA0Op KJIETKM — KapuoTHM. [[UIIOWIHBIM M TamjioWIHBIA HaOOpHI
xpoMocoM. ['oMonoruunbie XpoMOocoMBI. [10J10BbIE XPOMOCOMBI.

Jlenenue kinetkdn — mMuTo3. CTaguu MHUTO3a W MPOUCXOMSIINE B HHX MPOLECCHI.
Tunel muTo3a. KaprokuHes u IMTOKMHE3. bUOIOrnyeckoe 3HayeHue MUTO3a.

Perynsims MUTOTHYECKOTO ITMKIA KIETKU. [Iporpammupyemas kieTouHnas rudeinb
— aroInTo3.

Knerounoe sapo, XpoMocoMbl, (YHKUMOHAJIbHAsI TE€HOMUKA. Mexanusmol
nponughepayuu, oughgepenyuposku, cmapenusi u sudenu kiemoxk. «L{ugposasn kiemrkay
— buoungopmamuueckue mooenu YyHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanun

Tabmumer u  cxeMbl: <« KW3HEHHBIM MUK KICTKW», «Murtos», «CTtpoeHne
xpomocomy, «Permukanus [JHK».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaThl: «MHTO3 B KIETKax
KOpEIIKa JIYKa».

JlabopaTopHast padora «3yyeHne XpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX).

JlabopaTtopHas padora «Habmronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoeHue u pyHKUMH OPraHU3MOB

buonornyeckoe pasHooOpasue opraHuzMoB. OJIHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



OcCoOEHHOCTH CTPOEHUS U SKU3HENEATEIbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakTtepuun, apxeu, OJHOKIETOYHBbIE TpHOBbI, OJHOKJIETOYHbIE BOJOPOCIH, ApYyrue
npoTUcThl. KoJIOHMaIbHbBIE OpraHu3MBl.

B3anmocBsA3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak eguHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Turbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAs,
MPOBOJAIIASl, OCHOBHas, MexaHuueckas. (OcoOEHHOCTH CTpoeHHs, (QYHKUUNA U
PACIIOJIOKEHUS TKAHEN B OpraHax PacTEHUU.

TkaHu KUBOTHBIX M YEJOBEKAa. THIBI JKUBOTHBIX TKAaHEW: JIIMTEJIHAJIbHAS,
COCIUHHUTENbHAS, MblleyHas, HepBHas. (OcOOEHHOCTH CTpoeHus, QYHKUMNA WU
PaCIIOJIOKEHUS TKAHEN B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI
OpPraHOB KMBOTHBIX U 4€JIOBEKa. DYHKIIMH OPTAaHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3smoB. Kapkac pactenuil. CkeneTrbl OIHOKIETOYHBIX U
MHOT'OKJIETOUHBIX UBOTHBIX. HapyXxHblii U BHyTpeHHUH ckeneTr. CTpoeHHEe U THUIIbI
COCIMHEHUS KOCTEH.

JIBuKeHue OpraHu3MoB. [[BH)KE€HHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTHKOBOE, pECHUYHOE. J[BMKEHNE MHOTOKJIETOYHBIX PACTCHHI: TPONIM3MbI U HACTHUHU.
JIBMKEeHUE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIIeuHas cuctema. Peduekc.
CkeneTHbIE MBIIIIBI U UX padoTa.

IIutanue opranusmos. IlornomeHne BOABI, YIIIEKUCIOrO Ta3a U MHHEPAIBHBIX
BEIIECTB pacTeHUsIMU. [luraHue >KUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPUKIETOYHOE
nuuieBapeHue. [Iutanre no3BOHOYHBIX KUBOTHBIX. OTAEIbI NUIIEBAPUTEIBLHOTO TPAKTA.
IInmeBapurenbHble xene3sl. [InmeBapuTenbHas cucTeMa 4eioBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. [[pixanue >XMBOTHBIX. Huddy3us
ra3oB uepe3 MOBEPXHOCTh KIETKU. KoxHoe apixanue. JlpIxaTenbHas MOBEPXHOCTb.
XKabeproe u nérounoe npixanue. JlpIxaHHME TMO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA.
DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS JETKUX MO3BOHOYHBIX KUBOTHBIX. J[pIxaTenbHas
CUCTEMA 4YeJIOBeKa. MexaHn3M BEHTWILINUU JETKUX y NOTUL U  MIIEKONUTAOIIMX.
Perynsauus npixanus. J{pixareiabHble 00bEMBI.

TpaHcmopT BeEWIECTB Yy OPraHM3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHUU.
Tpancnopt BelecTB y KUBOTHBIX. KpoBeHOCHast cucteMa u €€ opranbl. KpoBeHOCHas
CHUCTEMA MO3BOHOYHBIX )KMBOTHBIX M 4yesnoBeka. Cepaue, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru xpoBooOpaiieHusi. DBOJIOIUOHHBIE YCJIOXKHEHUSI CTPOEHUS KpPOBEHOCHOM
CUCTEMBI IO3BOHOYHBIX )KMBOTHBIX. PaboTa cepaia u e€ perymsusi.

Brinenenne y opranusMoB. Beiaenenue y pacteHuid. BpiaeneHue y sKMBOTHBIX.
CokpartutenbHble Bakyodu. Opranbl BblaeneHus. OuibTpaius, cekpeuus U oOpaTHOe
BCAChIBaHHE KaK MEXaHU3Mbl pabOTHl OpPraHoB BhIIeJcHUS. CBS3b MOJOCTH Tela C
KPOBEHOCHOW W BBIJCIUTENBHON CHCTEMaMU. BblJieieHne y MO3BOHOYHBIX )KUBOTHBIX H
yenoBeka. [louku. Ctpoenune u ¢QyHKIMOHUpOBaHUE HedpoHa. OOpa3oBaHHE MOYH Y
YEJI0BEKA.



3amura y opraHu3MoB. 3alliTa y OJHOKIETOYHBIX opraHu3MoB. Criopbl OakTepuit
Y LMCTHl MPOCTEHIIMX. 3aluTa y MHOIOKJIETOUHbIX pacteHuil. Kyrukyna. Cpencrsa
[MIACCUBHOMN M XUMHUYECKOU 3a1UTEl. DUTOHIINILI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpPOU3BOJAHBIE. 3alllUTa
opranuzMa ot Ooisie3Heil. UMmyHHas cuctema denoBeka. KieTouHbIl U rymMopanbHBIN
UMMYHUTET. Bpoxn€HHBIIT U npuoOpeTEéHHBIN crenupuyecKkuid UMMYHHUTET. Teopus
KJIIOHAJIbHO-celeKTuBHOTO mMMmyHuTeTa (II. Opmux, ®. M. bepner, C. Tonerana).
Bocnanurenbable OTBETHI OpraHu3MoB. Poib BpPOXIEHHOIO MMMYHMTETa B Pa3BUTUU
CUCTEMHBIX 3a00JIEBaHUI.

PaznpaxxumocTs U perynsuus y OpraHu3MoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxuMocTe U perysinus y pacreHud. PocToBeie BelecTBa
Y UX 3HAYCHHUE.

HepBHas cucrema u pediiekTopHasi peryisiuus y >kKMBOTHbIX. HepBHas cucrema u
e€ oTAelbl. DBOJIOLMOHHOE YCIO0)XHEHHE CTPOEHHUS HEPBHOW CHCTEMbI Y >KMBOTHBIX.
OTnenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pedrnexc u pedrnextopHas myra.
besycnoBHbIe U yCIIOBHBIE PE(IICKCHI.

I'ymopanpHass peryjsiivss W SHIAOKPUHHAS CHCTEMA >KUBOTHBIX M YEJIOBEKa.
XKenes3bl SHAOKPUHHON CHCTEMBI U UX TOpPMOHBI. JleiicTBHEe TOpMOHOB. B3ammocCBs3b
HEPBHOU M SHIOKPUHHON cucTeM. [ unoranamo-runodusapHas cuctema.

JdemoHcTpanuun

[Toptper: U. I1. I1aBnos.

Tabmuupt u  cxembl: «OOHOKJIETOYHBIE BOJOPOCHN», «MHOTOKJIETOYHbIE
Bogopocin», «bakrepum», «lIpocredimme», «Opranbl 1IBETKOBBIX PpPaCTEHUN»,
«CucteMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», « BHYyTpEHHEE CTpOEHHE HACEKOMBIX),
«Tkanm pacrenuit», «KopHessie cucteMbl», «CtpoeHue ctedisn», «CTpoeHHe TUCTOBOM
IJTACTUHKWY, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «IlummeBapuTenpHas cucrema,
«KpoBeHocHas cucrema», «JlpixarenpHas cucteMa», «HepBHas cucremay, «Koxay,
«Mpimieunast cucrema», «BbimenurenbHas cucreMa», «DHIOKPUHHAS CHUCTEMay,
«Ctpoenne wMbime», «MUMmmynurer», «KumednononoctHeie», «Cxema MNUTaHUA
pacteHui», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHUE THUIPHI»,
«CTtpoeHue maHapumn», « BHyTpeHHee CTpOeHHUE JOKIEBOro yepBsi», «HepBHas cucrema
peiO», «HepBHas cucrema narymkn», «HepBHas cucTeMa MPECMBIKAIOIINXCSY,
«Hepsnas cucrema ntuny», «HepBHas cucrema muekonuraromux», «HepBHas cucrema
yesoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparsl  OJHOKJIETOUYHBIX
OpPraHu3MOB, MUKPOIPENAPATHl TKAHEH, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HAaCEKOMBIX,
UTJIOKOXKUX, JKUBBIE SK3EMIUISIPhl KOMHATHBIX PACTEHUM, repOapuu pacTeHUil pa3HbIX
OTZEJIOB, BJIAKHBIC TMpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIUU
0ECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa, OOOpYAOBAaHHME IJisi JIEMOHCTpAIUU
MMOYBEHHOTO U BO3YIIHOTO MTUTaHUS PACTCHUM, paCIICIJICHUs] Kpaxmayia U OEITKOB MO
neiicTBueM (PEepMEHTOB, OOOpYAOBAHHME IJi1 JAEMOHCTpPAlMU OMNBITOB IO M3MEPEHUIO
KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHBIX JIBM)KEHUH, MOJIEIIA TOJIOBHOIO
MO3ra Pa3JINYHbIX )KUBOTHBIX.



JlaGopaTopHasi padora «/3yueHue TkaHel pacTEHUI».

JlaGopaTopHasi padora «/3yyeHue TkaHeH KUBOTHBIX).

JlabopatopHas padora «/I3ydyeHne opraHoB [IBETKOBOI'O PACTEHU.

Tema 10. PazmHokeHNe U pa3BUTHE OPTaHU3MOB

@dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Byl Gecrosioro pa3MHOXKEHHS: MOYKOBAaHUE, CHOPYJsiLUA, (GparMeHTaIus,
KJIIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [TonoBeie kieTku, win rametsl. Meiio3. Ctaguun Meio3sa.
[ToBenenne xpomocom B Meno3ze. Kpoccunrosep. buonornueckuii cMbICI MeWoO3a U
I0JIOBOTO Tpouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pasBurue. l'ameroreHes y JKUBOTHBIX. llonoBbIe keme3sl.
OOpa3zoBaHue M pa3BUTUE MOJOBBIX KiIeTOK. Crnepmarorene3 u ooreHe3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBOpeHne ©W  AMOpPUOHANBHOE  Pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HapyKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOpPHUOIOrus — Hayka o
pa3BUTUU OPraHu3MoB. Mopgoecenes — o00Ha u3 2nA8HLIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopgocernos u mooenu mopgozenesa. Ctagum sMOproOreHe3a )KMBOTHBIX (Ha
npumepe Jsirymku).  Jpo6nenne. Tumbl  npoOnenus. /[emepmunupoeannoe u
HedepmunuposarHoe opoonenue. bracmyna, muner 61acmyn. OcoOEHHOCTH IPOOTICHUS
MJIEKOIUTAIOLIMX. 3apOAbIIIEBbIE JUCTKU (racTpyisius). 3akiajka OpraHoB M TKAaHEU
Y3 3apOJBILIEBBIX JINCTKOB. B3aMMHOE BIMSHHME 4YacTe pa3BHUBAIOLIEIOCS 3apOJbIlla
(oMOpuoOHaNbHAS MHIYKIMS). 3akiaJKka IUIaHa CTPOCHHUSI JKUBOTHOTO KaK pe3ylbTaT
HMepapXWYECKUX B3aUMOJICUCTBUI TeHOB. BrusHue Ha >MOpHOHANIBHOE pPa3BUTHE
pasnUYHBIX (PAaKTOPOB OKPYIKAIOIICH CPEIb.

Poct u paszButne *)uBOTHBIX. [locToMOproHanbHEIM niepuo. [Ipsimoe u Henpsimoe
paszsuthe. Pa3zButue ¢ Metramopdo30M y 0eClO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buosiornueckoe 3HaUYe€HHE NPSIMOTO M HENPSMOrO Pa3BUTHSI, UX PACIPOCTPAHEHUE B
npupoze. Tumsl pocta )KUBOTHBIX. DAKTOPHI PETYISALMHU POCTA KUBOTHBIX U YEJIOBEKA.
Craguu nOCTAIMOPHOHAIBHOTO PAa3BUTHS Yy JKMBOTHBIX U uenoBeka. llepuopsl
OHTOTeHe3a yenoBeka. CTapeHnue U CMepTh Kak OMOJIOTHYECKHE MPOIIECCHI.

PasmuHoxeHne u pasButhe pacteHuid. [amerodur u cmopodur. Meio3 B
KU3HEHHOM IHKJIe pactenuil. OOpa3oBaHue criop B Mpoiiecce meios3a. ['ameTtorenes y
pactenuil. OIUIOJOTBOPEHHME W Pa3BUTHE PACTUTEIbHBIX OpPraHu3MoB. J[BoliHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3oBaHKE U Pa3BUTHE CEMEHHU.

MexaHU3MBbI pETyJSIIUNA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuiet u  cxembl: «BereraTuBHOe pa3mMHOXeHHE», «Tumbel 0Oecrnonoro
pa3sMHOXeHUs», «Pa3MHOXEHUE XJIaMUIOMOHaAbDY, «Pa3MHOXEHUE  3BIJICHBI»,
«Pa3MHO)eHue ruape», «Meio3», «Xpomocombly, «l['amerorenes», «CrpoeHue
AUIEKIIETKH W crepMaro3onsia», «OCHOBHbIE CTaguu OHToreHesza», «lIpsmoe wu
HENpsAMoe pasBuTHe», «Pa3zBurtue Mmaiickoro xyka», «Pa3zButue capanum», «Pa3Butue



JATYIIKWA», «J[BOMHOE OMIOJOTBOPEHHE Y IBETKOBBIX pacTeHHi», «CTpoeHUE CeMSH
OJHOJOJIBHBIX W JIBYJOJIBHBIX PacTeHUl», <«OKW3HEHHBIM LUK MOPCKOW KaIlyCTbhD»,
«OKv3HEHHBIN UWKI MXa», <OKW3HEHHBIM LMK ManoOpOTHUKA», «KU3HEHHBIA LMKII
COCHBIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOIpenaparbl SHIEKICTOK U
CIIEpPMATO30UJI0B, MOAECIb «L{MKI pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «l3ydyeHue CTpPOEHHUS TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpEnapaTax.

IIpakTnueckass pabdora «BbIsABICHHME TPU3HAKOB CXOACTBAa  3apoJblIIIeH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIUX PACTCHUI.

Tema 11. T'eHeTuka — Hayka O HACJE€JCTBEHHOCTH M HW3MEHYHUBOCTH
OPraHnu3MoB

Hcropusi cTaHOBNIEHUST U Pa3BUTHS T€HETHUKU Kak Hayku. Padotel I'. Mennens, I
ne ®pusa, T. Moprana. Ponib oTedecTBeHHBIX YU€HBIX B Pa3BUTHH reHeTHku. PaboTsl H.
K. KonbrnoBa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A.
Oununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MOHATUS W CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUieNIbHbIC T€HBI, AITEPHATUBHBIE TPU3HAKY, IOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TEeTEPO3UroTa, YUCTas JIMHUA, THOPUIBI, TEHOTHUN, (GeHotun. OCHOBHBIC
METOJIbl ~ T€HETHUKH:  T'MOpUJIOTOTUYECKHH,  IIUTOJIOTMYECKUM,  MOJICKYJISIPHO-
TEHETUYECKU .

JdemoncTpanuu

[Toptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuios,
A. H. benozepckmii, I'. JI. Kapneuenko, F0. A. dwmmmuenko, H. B. Tumodees-
Pecosckuid.

Tabnuiel u cxembl: «MeToAbl TEHETUKIY, «CXEMBI CKPEIIUBAHUSD.

JlabopaTopHas padora «/[po3oduina kak 00bEKT FTEHETHIECKUX HCCIICOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpenuBanue. [lepBoiii 3akoH MeHzaenss — 3aK0H eAnHOO00pa3Hsl
ruOpu0B nepBoro mnokojeHus. [IpaBuno momuHupoBanus. Bropoii 3akon Menaens —
3aKOH paclIerieHus] Tpu3HakoB. lluTonmornyeckne OCHOBBI ~MOHOTHOPHIHOTO
CKpeluBaHus. [ umore3a 4ucTOThI TaMeET.

Ananusupyromiee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep HacJeIOBaHUs.
Pacmiennenre npu3HakoB Mpy HEMOJIHOM JOMUHHUPOBAHUH.

Jurubpuanoe ckpemmBanue. Tpetuil 3akoH MeHpaens — 3aKOH HE3aBUCHUMOTO
HaclieJOBaHUsI MpU3HaKoOB. [[uToOrnyeckre OCHOBBI JUTHOPUIHOTO CKPEITUBAHMS.

CueruieHHOe HacienoBaHue mnpu3zHakoB. Pabotel T. Moprana. CuensieHHOe
HacleJOBAaHUE T€HOB, HAPYUICHUE CUEIUVICHUS MEXIYy I€HaMHU. XPOMOCOMHAas TEOpus
HACJIEJICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHU3M OIPENEIECHUS MoJia. AYyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OoMOramMeTHblii W TeTeporaMeTHbld moJ. ['eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaclieioBanue npu3HaKoB, CIEIVIEHHBIX C MTOJIOM.



I'enotnn kak wnenoctHas cucrema. lInenorponuss — MHOXKECTBEHHOE [IEWICTBHE
resa. MHOXECTBEHHBIM  amienu3M. B3aumojaelcTBHE — HealJIEAbHBIX  I'€HOB.
Kommiementapuocts. Onucrtas. [lonumepus.

I'eneTnyeckuii KOHTPOJb PAa3BUTHS PACTCHHM, KUBOTHBIX U YEJIOBEKA, a TaKXkKe
(hU3MOIOTHYECKUX TPOIECCOB, MOBEACHUS W KOTHUTHUBHBIX (PyHKIMH. ['eHeTnueckue

MEXaHU3Mbl CHMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJCUCTBHUS «XO3IMH — MapasuT» H
«XO34MH — MHKpoOMOM». ['eHeThueckue acmeKkTbl KOHTPOJS M HU3MEHEHUs
HacJIeZICTBEHHON MH(OpMAIMK B TOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupelr u cxemsbl: «llepBbiii U BTOpol 3akoHbl Mennens», «Tperuit 3akon
MeHnnens», «AHAM3MpYIOLIEE CKpeluBaHue», «HemomHoe 1OMHHHpOBaHHUE,
«CuerieHHOe HaclieJOBaHUE MPU3HAKOB y Apo30duibdy, «l'eHetuka nonay, «Kapuorun
yenoBeka», «Kapuotun apozodumiby, «Kapuortun nruis»y, «MHOXKECTBEHHBIN
ajenusmy, « BzanmonencTsue reHoBy.

O6opynoBanue: MOAENb Ui JEMOHCTpAIlMM 3aKOHOB €IUHO00pasus TuOpuaoB
IIEPBOr0 IOKOJIEHUS U PACILCIUIEHUS IPU3HAKOB, MOJEINb Ul JAEMOHCTPALMU 3aKOHA
HE3aBHCHMOI'0 HAcCJIeIOBAHUS MPHU3HAKOB, MOJEIb IS JEMOHCTpPAlUUU CUEIJIEHHOTO
HaCJIeI0BaHUS MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpompemnapat: «J{po3odunay.

IIpakTnyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y IpO30(QUITBD».

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB IUTHOPUIHOTO CKPEIIMBAHUS Y
IpO30(UITBD.

Tema 13. 3aK0HOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u  cpeapl npu  GopmupoBaHuu  (HEeHOTHUTA.
N3meHunBOCTh TpU3HAKOB. KadyecTBEHHBbIE M KOJWYECTBEHHBIC NPHU3HAKU. Buasl
M3MEHYMBOCTU: HEHACIICICTBEHHAS U HACJIEC/ICTBEHHASI.

MonudukannonHass ~ u3MeH4YMBOCTh.  Pombp  cpemsl B popmupoBaHHUU
MoAU(PUKAMOHHON M3MeHunBocTU. Hopma peakuuu npusHaka. BapuanunoHHBIN psin u
BapuanmonHas kpusas (B. Moranncen). ColicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.

'enoTunuyeckass W3MEHUYMBOCTh. (CBOWMCTBA TEHOTHIUYECKOW W3MEHYMBOCTH.
Buibl reHOTUTUYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MYTallUOHHAS.

KomOnHaTuBHAasT W3MEHUMBOCTh. MeHWO3 ¥ TMOJOBOM TMpOIECC — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTU. Poib KOMOMHATHMBHON HM3MEHUYMBOCTU B CO3/1aHUU
T€HEeTHYECKOT0 pa3HO0Opa3us B Ipejieax 0OJHOrO BUA.

MyTannoHHass W3MEHYMBOCTh. Buapl MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W MHAYLUMPOBAHHBIE  MyTaluu.  fnepHele U
nuroriazMaTuyeckue Mytauud. CoMaTthuyeckue | TOJIOBble MyTauuu. [IpuduHb
BO3HUKHOBEHUSI MyTaluid. MyTareHsl U MX BIUSHHE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO —Tpoliecca. 3aKOH TOMOJIOTUYECKMX PSJAOB B  HAcClEeACTBEHHOM
n3meHunBoctu (H.W. BaBusos). BuesaepHas n3MeHUMBOCTh U HACJIEICTBEHHOCTb.

Onueenemura u SNUSEHOMUKA, POIb INULEHEMUUECKUX (PaKmMOopo8 6 HACIe008aHUU
U UBSMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS Y OPSAHUIMOS.



JdemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Uoranncen, H. 1. BaBunos.

Tabmuuet w  cxembl:  «Buasl  u3MeHUMBOCTH»,  «MoauduKamoHHas
U3MEHYUBOCTH», «KoMOMHATHBHAsT HM3MEHYUMBOCTHY, «Meho3», «Omioa0TBOpeHue,
«I"eneTnueckure 3a00J€BaHNS YEIIOBEKa», « BUIbI MyTaruing.

O6opynoBaHue: )KUBbIE U repOapHbIE K3EMILISIPhl KOMHATHBIX PACTEHUHN, pUCYHKH
(boTorpadun) )KUBOTHBIX C PA3TUIHBIMU BUJIAMH H3MECHUYUBOCTH.

JlabopaTtopHas pa6ora «VccnenoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHON
U3MEHYUBOCTU. [ocTpoeHre BapuallMOHHOTO PsiJia U BApUALIMOHHOU KPUBOIY.

IlpakTnueckas  padora «Mytammm y  gapo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBEKA

Kapuorun 4enoBeka. MexayHapoaHass TMporpaMma HCCICIOBAHHMS T'E€HOMA
yesioBeka. MeToAbl M3ydeHHUs] TEHETUKH YEeJOBEKa: I€HEalornuyecKuil, OJIM3HELOBBIN,
LATOI€HETUYECKUH, IOMYIAUUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpemeHHoe onpeleIeHne TEHOTHUIA! ITIOJITHOT€HOMHOECEKBEHUPOBAHUE,
FEHOTUNIMPOBaHUWE, B TOM uyucie ¢ nomouipro III[P-anaimsa. HacimencrsenHsie
3a0oeBaHusl 4YenoBeKa. ['€@HHbIE M XPOMOCOMHBIE OO0Je3HM UenoBeka. bonesnu c
HACJICJICTBEHHON MPEApacloNOKEHHOCThIO. 3HAY€HUE MEAMIIMHCKONW TEeHETUKU B
MPEAOTBPAIICHUH M JICYCHUMM TEHETHYEeCKuX 3a00JjeBaHuUi denoBeka. Meauko-
IF€HETUYECKOE KOHCYIbTHUpOoBaHUE. CTBOJIOBblE KIETKU. lIOHATHE «TE€HETUYECKOro
rpy3a». OTHYECKUE ACMEKThl HCCIENOBAHUM B OOJACTH pEAaKTUPOBAHUS T€HOMAa U
CTBOJIOBBIX KJIETOK.

'enetnueckne  QakTOpbl  MOBBIIICHHOM  YYBCTBUTEIBHOCTH  HYEJIOBEKA K
(¢u3UeCKOMY W XHMHYECKOMY 3arpsi3HCHHUIO OKpyXkaroiei cpenbl. [eHeTmueckas
MPEAPACTIOIOKEHHOCTh YEIOBEKA K MATOJIOTHSIM.

JemoHcTpanun

Tabmuupt u cxembl: «Kapuotun uyenoBeka», «MeToabl H3y4EHHsS] TE€HETHKHU
yesoBekay, «I eHeTnueckue 3a001eBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHAINU3 POJOCIOBHO.

Tema 15. Cesnekuusi OpranHu3mMoB

JlomecTuKanus U ceneKus. 3apoKICHUE CENEKIMU U JOMeCTUKauu. Yuenue H.
N. BaBunoBa o lleHTpax MpOMCXOXKIEHHUS U MHOT000pa3usi KyJbTYPHBIX PACTCHUI.
Ponb cenekuuu B CO3/IaHMM COPTOB pacTeHUM W mopoi >XUBOTHbIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTHUYECKHUX PAJIOB B HACIEACTBEHHOM u3MeHuumBoctn H. U.
Basumnoga, ero 3HaueHue Jisi CEJICKIIMOHHON PaOOTHI.

Metonpl  cenekIMOHHOM  paboThl. MCKycCTBEHHBI OTOOp: MaccOBBIA H
WHIUBUIYaTbHBIN. DTarbl KOMOWHAIIMOHHOW ceNeKIuu. VcmbpiTaHue mpou3BOIUTENCH
1o MOTOMCTBY. OTOOpP MO reHOTHUITY C TOMOUIBIO OLIEHKU (DEHOTHIIAa TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nomolbio ananusa JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ| CEJICKIIMOHHOM padoThl. PaguaimoHHbIN ¢
XUMHUYECKUH MyTareHe3 KaK HMCTOYHUK MYTalUil y KyJbTYpHBIX (DOPM OPTraHH3MOB.



Hcnonp3oBaHne TEHOMHOTO PEAAKTUPOBAHMS M METOJOB pexomOmHaHTHBIX JIHK s
MOJIyYEHHS] UICXOAHOTO MaTepuaia JUlsl CEJIEKINHU.

[Tomyuenue monuruionnoB. BuyTpuBumoBas rubpunuzanus. biuzkoponcTBeHHOE
CKpelllMBaHue, WM WHOpuAMHr. HepoacTBeHHOE CKpeluBaHHe, WM ayTOPUIMHT.
I'erepo3uc m ero mpuuunHbl. Mcnosb3oBanue rerepo3uca B cenekuuu. OtnanéHHas
rubpunm3anus. Ilpeomonenne Oecruionus MEXKBHAOBBIX THOPUAOB. JlocTmkeHuUs
CEJIEKLIMY PACTEHUIN U )KUBOTHBIX. «3€1EHas pesontoyusy.

CoxpaHeHHE M WU3YYEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHM U MX
IUKUX POAMYEH U1 CO3/IaHUS HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KylabTyp. HM3yuenue, coxpanenue u YNpagieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMbBICIOBbIX — JICUBOMHLIX 6  YENAX — VIVUUIeHUs
Cyecmeylowux U Co30aHUsi HOBbIX NOPOO, JNUHUL U KpPOCCO8, 6 MOM HUCIe C
NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCAO08AHUL, NepedosblX uoeu u
nepCcneKmuBHbIX MexHoI02UlU.

JdemoncTpanuu

[Toptpersi: H. W. Basunos, W. B. Mwuuypun, I'. JI. Kapneuenko, II. IIL
JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel u cxembl: «lleHTpBI MPOUCXOXKACHUS W MHOrooOpasus KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHX PSAJIOB B HACIEACTBEHHOW HW3MEHUYHBOCTH,
«Metonpl cenekuumny, «OTnanéanas rudpuan3anus», «MyTareHesy.

Jlabopatopnass pabora «/3ydyeHue COpPTOB KyJbTYPHBIX PAcCTE€HUN U MOPOL
JOMAIIHUX )KUBOTHBIX».

JlaGopaTopHasi padora «3yueHrne METOIOB CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «[IpuBuBKa pacTeHUN».

IKekypeusi «OCHOBHBIE METOJIBI U IOCTUKEHUS CEIEKIIMN PACTEHUN U )KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATEIIbHBIA Y4acTOK, B
TEIJTMYHOE XO35HCTBO, B TAOOPATOPHUIO arpOYHUBEPCUTETA WITM HAYUHOTO HIEHTPA)».

Tema 16. BuoTexHoJ10rus ¥ CHHTETHYECKAasi OHOJIOTUsI

OOBEKTHI, UCTIOJB3YEMbIE B OMOTEXHOJIOTUU, — KJIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MUKPOOPTaHU3MBI, UX XapakTepucTuka. TpaauinoHHast OMOTEXHOJIOTHUS: XJIeOOoNeUeHuE,
MOJIyYCHHE KHUCIOMOJIOYHBIX MPOIYKTOB, BHUHOJETHE. MHUKPOOHMOIOTHUECKUI CHHTE3.
OOBEKTH MUKPOOMOJOTUYECKUX TeXHONOTHi. [Ipon3BoACTBO Oenka, aMHUHOKHUCIOT U
BUTAMUHOB.

Co3aHue TEXHOJOTMH W MHCTPYMEHTOB II€JICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUMPOBAHUs T€HOMOB C LEJbI0 IOJYYEHUsS OPraHU3MOB M HMX KOMIIOHEHTOB,
coJiep KallluX HEe BCTPEUaIoLUecs B MPUPOJe OMOCUHTETUUECKUE MYTH.

Knerounas wnxkeHepus. MeToabl KynbTypbl KIETOK W TKAaHEM pacTeHUd U
KUBOTHBIX. Kpnobanku. ComaTudeckas ruOpUan3aims 1 COMaTHUECKU 3MOpPHUOTEHE3.
Hcnonp30oBaHue ramjionJOB B CEJIEKIUU pacTeHuil. [lonyuenue MOHOKIOHAILHBIX
anmumer. Vcnonv3oeanue MOHOKIOHANLHBIX U NOJUKTOHATILHBIX AHMUMEN 8 MeOuyuHe.
HckyCcCTBEHHOE  OIUIONOTBOpEHHE. PEKOHCTpYKIHs SHUEKIETOK W KIOHUPOBAHHUE
KUBOTHBIX. METOJ TpaHCIUIAHTALMM sIep KIETOK. Texnonocuu 0300poéienus,



KYIbIMUBUPOBAHUSL U MUKPOKIOHANbHO20 — PASMHONCEHUS  CENbCKOXO3AUCHBEHHBIX
KYibmyp.

XpoMOoCcOMHass M TeHHasd HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTtHbIX JIHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTHKEHUSI U MEPCIEKTUBBI XPOMOCOMHON M T€HHOM HMHKEHEPHH. DKOJIOTUYECKUE U
ATUYECKHUE MPOOIEMbl TEHHON MH)XEHEPUU.

Memumuackue OuotexHonoruu. IloctreHomuas 1mdposas wmeaununa. [TLIP-
IrarHocTuka. MeTaboMOMHBIN aHaIu3, TEHOLICHTPUUECKUN aHalIM3 MPOTEOMa YeJloBeKa
JUIsL OLEHKU COCTOSIHMSI €r0 3J0pOBbs. McIonap30BaHuE CTBOJIOBBIX KIETOK. TapretHas
Tepanus paka. 3D-Omoumxenepuss s pa3paboTKu  (yHIAMEHTAJIbHBIX OCHOB
MEIULMHCKAX TEXHOJIOTMH, CO3JaHUsI KOMIUIEKCHBIX TKAaHEH COYETaHUEM TEXHOJIOTHU
TpEéXMepHOTO  OumompuHTMHra W ckaddoiguHra  Aas  pemieHus  3ajad
MEPCOHAITM3UPOBAHHON MEULINHBL.

Co3znanrie BEKTOPHBIX BAKIMH C 1EJbI0 0OecTieyeHNs] KOMOMHUPOBAHHOM 3aIllUThI
oT BO30yIuTeNnei OPBU, YCTaHOBJICHUE MOJIEKYJISIPHBIX MEXaHU3MOB
dbyukmonupoBanuss PHK-comepkammux BHUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuuel u cxemsl: «Mcmonap30BaHNEe MHUKPOOPTAaHU3MOB B TMPOMBINIJICHHOM
MPOU3BOJICTBEY, «KileTouHass HHKEHEpHs», «I €HHast HHKEHEPHUS.

JlabopatopHas padora «13yueHne 00beKTOB OMOTEXHOIOT .

IIpakTnueckas padora «llomydeHUE MOJOYHOKHUCIIBIX IPOLYKTOBY.

Jkckypeusi «buorexHosoruss —  BaKHeEWIIas  NPOU3BOAMUTENbHAs  CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE TTPOM3BOICTBO ).

11 KJIACC

Tema 1.3apo:xkneHue u pasBuTHE 3BOJTILHMOHHBIX PEACTABJICHUN B OMOJIOTHU

OpomonnoHHas Teopust Y. [lapBuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKusHb 1 HayuyHas nesrenpHOCTh Y. /lapBuHa.

JIBmxymue cuibl dBodroNMK BUgoB mo Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
Pa3MHOXEHUSI OPTaHU3MOB, HACJIEACTBEHHAs U3MEHUUBOCTh, OOpK0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTnueckoi Teopuu 3Bomtoruu (CTD). Heitrpanbnas teopus
sBosmonuU. COBpEMEHHAs! SBOJIIOLMOHHAs OUOIOrUsl. 3HaYE€HUE 3BOJIIOLIMOHHON TEOpUH
B (hopMUpPOBaHNM €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemoHcTpanumn

IToptpetsl: Apucrotens, K. JIunnei, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosse,
Y. Hapsun, C. C. YerBepukos, . U. llImansraysen, k. Xonaein, /. K. benses.

Tabmuier u cxemsl: «Cuctema xuBoi npupoasl (mo K. Jlunnew)y», «JlectHuia
KUBbIX cymecTB (o Jlamapky)», «MexaHusm (GOpMHUPOBAHUS MPUCITOCOOTIEHUM Y
pacteHuil u *kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myrtemiectBust Y.
Hapsuna», «Haxoaku Y. lapsuna», «®@opMbl 00pbObI 3a cymiectBoBaHue», «Ilopojibl



rony6eit», «MHorooOpasue KyJnbTypHbIX (opMm KamycTel», «Ilopoabl aomManiHuX
KUBOTHBIX», «Cxema oOpazoBanusi HOBbIX BuIoB (o Y. JlapBuny)», «Cxema
COOTHOILIEHHS JBIXKYIIMX CHJI 3BONIOLUN», «OCHOBHBIE MOJOKEHUS CUHTETHYECKOU
TEOPUH IBOTIOLUNY.

Tema 2. MUKpP0o3BOIIOIHSA U €€ pPe3yJIbTAThI

[Momynsuusa kak sJaeMeHTapHas eIuHUIA SBOJOLUU. COBPEMEHHBIE METOJbI
OLICHKM TEHETUYECKOro pa3zHooOpa3us U CTPYKTypbl mnomnyisiuuid. l3Mmenenue
reHo)oH/la TOMYJSALMKA KaK »dJIEMEHTApHOE HBOJIOLUMOHHOE SBJICHHUE. 3aKOH
reHeTrueckoro paBHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (aKTOPHI (ABMKYILKE CHIIBI) 3BOJTIONUU. MyTallMOHHBIN MpoIliecc.
KomOunatuBHass wu3MeHUMBOCTh. [[peiid TEHOB — ciydailHble HEHAIPABIICHHBIC
W3MEHEHMsI YacTOT auieied B mnomysinusax. Oddext ocHoBarens. Ipgexkm
oymulniouno2o 2opaviwika. CHudiCeHue 2eHemu4ecko20 pasHoobpazus: NpuduHsl U
cneocmsus. Ilpossnenue sppexma opeiigha cenos 6 OONLUIUX U MATBIX NONYIAYUSIX.

Murpamuu.  M3omsiuus  momyssiiuii:  reorpaduueckas  (IpoCTpaHCTBEHHAs),
Oouonornueckas (pernpoyKTHBHAs).

EctectBennbiii  o1O0p — HampaBnsomuid — ¢aktop 3Bomtonuu.  DopMel
€CTECTBEHHOTO otbopa: JBUKYIIHH, CTAaOMIIM3UPYIOIINH, pa3phIBAOIINAN

(mm3pyntuBHbii). IlomoBoit oTOOp. BO3HMKHOBEHHWE U JBOJIONMS  COIUATHHOTO
MOBEICHUS )KUBOTHBIX.

IIpucnocoGneHHoCTh OpraHu3MOB KaKk  pe3yJabTaT  MHKPO3BOJIIOLUU.
BosnukHOBeHne mnpucnocobaeHuii y opranu3moB. ApomMopdo3bl U HIMOATANTAIHH.
[Tpumepsl mpHUCOCOONIEHUN y OpraHu3MoB: Mopdosorndeckue, (U3MOIOTHYECKHUE,
OnoxumMudeckue, mopeaeHueckre. OTHOCUTENBHOCTh MTPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTar
MUKPOIBOTIONMH. M30msmus — kirodeBoit Gaktop BupooOpazoBanus. [IyTu u crmocoOs
BHJI000pa30BaHMUS: aJUTONIaTPUIECKOE (reorpaduueckoe), CUMITATPUYIECKOE
(9KOJIOTHYECKOe), «MTHOBEHHOE» (TOJIHUILTIONAN3aNus, Tuopuau3anus). M TenbHOCTD
ABOJIFOIIMOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUST OHOJIOTHYECKOTO Pa3HOOOpA3usl.

Ponp »BOMIOIIMOHHON OMOJIOTHMH B pa3pabOTKE HAyYHBIX METOJIOB COXPaHCHUS
OomopazHooOpasus. MUKPOIBOMIONNUS W KODBOJIOIHUS TIAPAa3UTOB M WX  XO35CB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOWIMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOpHOBI C HEM.

JdemoHcTpanumn

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

Tabnuue! u cxembl: «MyTalMOHHAsI U3MEHUYUBOCTHY, «[lomynsiiMOHHas CTPyKTypa
BUjIa», «Cxema mposiBieHMsI 3akoHa Xapau—BaitnOepra», «/[Bwxkymme cuisl
IBONIIOIUNY,  «OJKOJIOTWUYECKass  WM3OJIAIMS  TMOMYJSIIUA  ceBaHCKOM  (dopenny,
«l'eorpaduyeckass WU30MAIUS JIMCTBEHHUIIBI CHOUPCKOW W JIMCTBEHHUIIBI JaypCKO»,
«ITomysIITMOHHBIE BOJIHBI YHCIEHHOCTH XHWIHUKOB U XKepTB», «Cxema AeicTBuUs
€CTECTBEHHOT0 0TOOpa», «Popmbl OOpbOBI 3a cyiiecTBOBaHHE», «HAycTpuanbHbIN
MenaHu3M», <«OKuBble uckomnaembie», «IIoKpoBUTENbCTBEHHAsI OKpacKa >KHUBOTHBIXY,
«lIpenynpexnatoniasi  OKpacka >KUBOTHBIX», «®DU3HOJOTHYECKUE  aJlalTalluu,



«[IpucnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Buna», «Buabl-
nBoiHukW», «CTpykrypa Buaa B npupoge», «CrnocoOsl BuaooOpa3zoBaHUs,
«['eorpauueckoe BumooOpazoBaHue TPEX BHUIOB JAHIBIECH», «IDKOIOTHYECKOE
BUA000pa3zoBaHue BUIOB cuHHI, «llomumionasl pacrenuit», «KamycTHo-peaeuHbii
ruOpuI.

OO6opynoBanue: repObapuyl pPacTCHHM, KOJIIEKIIMHM HACEKOMBIX, dydena ITHI H
3Bepel C MpUMEpaMu Pa3IUYHBIX MPUCIOCOOJECHUM, dydesia NTHIl U 3BEPe pasHbIX
BUJIOB, TepOapuu pacTeHU OJIM3KUX BUOB, 00pa30BABLIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padorta «BrbisgBlieHuE H3MEHYUBOCTH Y 0COO€H OJTHOTO BHJIA.

JlaGopaTopnas padora «IIpucnocoOneHuss opraHM3MOB U HMX OTHOCHTEJIbHAs
11e7IeCO00Pa3ZHOCThY.

JlabopatopHnas padora «CpaBHEeHUE BUIOB 0 MOP(POJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIoIUA U €€ pe3yJbTAThI

Metonbl u3ydyeHHs: Makpo3BOJOLUU. [lameoHTONOrMuecKkue MeETONbl U3yUEHHUs
sBostonuu. [lepexoaHbie GopMbl U GUITOTEHETUYECKHUE PSbl OPTaHU3MOB.

buoreorpaduueckue meToasl u3yueHus somonund. CpaBHeHue (Quopbl U QayHsb
MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emund. Bunubl-sHaemMuku u
PETUKTBHL.

OMOPHOJIOTUYECKUE ¢ CPABHUTEIBHO-MOP(OJIOTUYECKUE METOIbl H3yUCHHUS
3BOMIOLMH. ['€HEeTHYeCKMe MEXaHW3Mbl SBOJIOIMU OHTOIEHE3a U MOSBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB. |'OMOJIOTMYHBIE U AaHAJIOTMYHbIE OpraHbl. PylnnMeHTapHbIe
oprasbl ¥ aTaBU3Mbl. MOJIEKYJISIpPHO-TEHETUYECKHE, ONOXUMHUECKHE U MATEMATHYECKUE
METOAbl HM3Y4YeHHUs HBOMIOLUHU. ['omosiornuHble TeHbl. (COBPEMEHHBIE METO[IbI
MOCTPOEHUS (PUITOTEHETUIECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAIlMU U 3BOJIOLIAS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWia) D3BONIONUW. [Ipunyun cmensvl GyHKYUIL.
HeobpatumocTts »5Bomtonmu. ApantuBHas panuanusa. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoncTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabmumelr u cxembl: «DUIOTeHeTHYSCKUN PSA  JOMIAaAN», «APXCONMTEPHKCY,
«3Bepo3yobie smeps», «Crerouedansy, «Punnoputey, «CeMeHHbIE MAaOPOTHUKNY,
«buoreorpaduueckue 3006 3emMiny, «/peiid koHTHHEHTOBY, «PenukTey, «HauanpHbie
CTaluu AMOPUOHAILHOTO PAa3BUTHS TO3BOHOYHBIX J>KUBOTHBIX», «[ OMOJOTHMYHBIE H
aHAJIOTHUYHbIE OpraHbl», «PyIUMEHTB», «ATaBU3MB», «XPOMOCOMHBIE HAOOPHI
YyeloBeKa U IMMMaH3e», «lJaBHble  HampaBieHUs  3Bojouun»,  «O0mme
3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6opynoBaHue: KOJJIEKIIMM, TrepOapuu, MYyJSDKHM — HCKOMAeMbIX  OCTaTKOB
OpTraHU3MOB, MYJBSDKM TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYIAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxosxkaenne U pa3BUTHE KU3HU HA 3emJie

Hayunble runotessl NpOUCXOXKACHUS KU3HU Ha 3eMiie. AOMOreHe3 U aHCIIEPMHUSI.
JloHay4yHble TPEACTaBICHUS O 3apOXKICHUU >KU3HM (KpeanuoHusM). ['umoresa



MOCTOSIHHOTO CaMO3apOXIEHUs XKU3HU U €€ omnpoBepxkeHue onbitamu O. Pemum, JI.
Cnamnanmanw, JI. [Tactepa. [TpoucxosxaeHue >KM3HU U aCTPOOHOIIOTH.

OcHOBHBIE 3Talbl HEOpraHWYecKou 3Boitouuu. IlnmanerapHast (reosiormueckas)
HBOJIIOLIMSA. XUMUYECKasl 3BOJIONUS. AOMOTEHHBIM CHHTE3 OPraHMYECKHX BEUIECTB M3
Heopraamdeckux. Omeir C. Mmmiepa u I. IOpu. OOpa3oBaHue MOIUMEPOB U3
MoHomepoB. KoanepBatnas runoteza A. M. Omapuna, runore3a nepBUYHOTO OyJIbOHA
JIx. Xonaeitna, renetndeckas rumore3a . Mémnepa. Pubosumer (T. Yek) u runoresa
«vmpa PHK» V. I'un6epra. ®opMupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hcropust 3emin U Meroabl €€ u3zydeHus. Vckomaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u e€ wmetoAbl. OTHOCUTENbHAasE U aOCOJIOTHAS TEOXPOHOJOTHSI.
['eoxpoHoIOrMUecKas mKana: 30Hbl, 3pbl, IEPUOABI, STTOXH.

Hauvansnbie stanel opranndeckou sosrounu. [losBiieHME M 3BOMIOLMSA MEPBBIX
KJIETOK. DBOJIIOIMS MeTabonu3ma. Bo3HUKHOBEHUE MepBbIX 3KocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OHOIUIEHKM KaK aHajlor MepBbIX Ha 3emie coolmectB. CTpOMAaTONUTHI.
[IpokapHOThI U DYKapUOTBHI.

[Ipoucxoxaenue »sykapuoT (cuMOuOreHe3). DBONIOIHMOHHOE MPOUCXOKICHHE
BUPYCOB. [IpoUCXOkKIE€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3ZHMKHOBEHUE OCHOBHBIX
IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE OTalbl 3BOJIONMUA BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pactenui. Beixon pactennit Ha cymry. [losiBiieHME COPOBBIX PAaCTCHUW W 3aBOCBAHUE
umu cyimu. CemeHHble pactenust. [[poucxoxneHrne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl HBOJIOLUUU KMUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBIEHHUE COBPEMEHHBIX THIIOB.
IlepBbie  xOpaoBble KUBOTHbIE. JKW3Hb B BOJE. OBOJIOUUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuoOuit u pentuiauid. ITporcxoxkaeHrne MIICKOMHUTAONIUX W IITHII.
[Tpuniun kmoueBoro apomopdoza. OcBoeHne OeClO3BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMHU CYIIH.

Pa3BuTue %u3HM Ha 3eMJiie MO 3paM U MEepUOAaM: apxei, MPOTEepOo30ii, Maneo3oi,
Me3030M, KaiHO30M. OOmiasi XapakTepuUCTHKa KJIuMaTa M TeOJIOTMYECKHX IPOLECCOB.
[losiBneHue M pacuBeT XapaKTEpPHBIX OPraHU3MOB. YTjaeoOpa3oBaHUE: €ro YCIOBUS U
BIIUSIHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpAHUS — OKOJOTHMYECKHE KpHU3UChl mpouuioro. IIpuyuHbl n
CIEACTBUS MAaCCOBBIX BbIMUpaHUN. COBPEMEHHBIM 53KOJIOTMYECKUH KPHU3UC, €ro
ocobenHoctu. [Ipobnema coxpanenust OnopazHooOpaszusi Ha 3emiie.

CoBpeMeHHass cuctemMa oOpraHutueckoro Mwupa. lIpuHnunel KiaaccupuKauu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPIraHU3MOB.

JdemoHcTpanumn

IToprpersr: @. Pemu, JI. Cnamnanuann, JI. Ilacrep, . U. Meunukos, A. .
Omnapun, [x. Xonnewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuuer u cxemsl: «Cxema ombiTa @. Pegm», «Cxema ombita JI. Tlactepa mo
M3YYEHUIO CaMO3apoxXJIeHUs ku3Hn», «Cxema omnbita C. Munnepa, I'. FOpu», «3OTtansl
HEOpPraHM4YeCKOW 3BONIIOLHNMNY, «l'eoxXpoHosiornueckasi IKaia», «HadanbHble >Tarbl
opraHu4ecko sBosonumy, «Cxema oOpa3oBaHUSA JIYKapUOT MYyTEM CUMOUOTEHE3a,



«Cuctema KuBOH mpupoas», «CTpoeHue BuUpyca», «ApomMop]o3bl pacTeHHUI»,
«Punnodputs», «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHbIE BOJOPOCINY,
«Mxwu», «Ilanopotuku», «l'oocemMeHHble pacTeHus’», «Oprasbl LBETKOBBIX
pactenuit», «Cxema pa3BUTHS >KHUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIXY,
«TIpocreiimmey, «KumeynononoctHeie», «llmockue 4epBu», «HiieHUCTOHOTHEY,
«Pw10BI», «3emHOBOmHBIEY, «lIpecMmbikaronuecs», «IITumpn, «MIIEKOTUTAIONIIHNEY,
«Pa3BuTHe XKU3HM B apXEUCKOU d3pe», «Pa3BUTHE XKU3HA B NPOTEPO3OMCKOU 3pe»,
«Pa3BuTHE KU3HUM B MaAJCO30MCKOU 3pe», «Pa3BUTHE KU3HUM B ME3030MCKOU 3peE»,
«Pa3BuTHe XM3HM B KalHO30MCKOM 3pe», «CoBpeMEHHas CHCTEMa OPraHUYECKOTro
MUPa».

O6opynoBanue: repOapuy paCTCHUN Pa3IUIHBIX OTICIOB, KOJUICKIIMA HACEKOMBIX,
BJIAYKHBIC IMIPENapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKUIMU HIJIOKOXKUX,
CKEJIEThl IO3BOHOYHBIX JKMBOTHBIX, Uy4eJsia NTULl U 3BEPEN, KOJUIEKIMU OKaMEHEJIOCTEN,
ITOJIE3HBIX UCKOIIAEMBIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnas n1adoparopuasi padora «MogenupoBanue onbiToB Muiiepa—tOpu
M0 M3YYEHHIO a0MOTeHHOIO CHUHTE3a OpPraHMYECKUX COCAMHEHHM B IEPBUYHOU
atMocgepe».

JlaGopaTopHasi padora «l/3ydyeHrHe U ONMUCAHUE HMCKOIMAEMBbIX OCTAaTKOB JPEBHUX
OpPraHu3MOB).

IIpakTnueckas pabdora «/3ydeHune ocoOeHHOCTEW CTPOCHMSI PACTEHUN Pa3HbBIX
OTJZIEJIOBY.

IIpakTuyeckass padora «M3yueHne OCOOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4yeJ0BeKa — aHTPOIIOIeHeE3

Paznensl v 3agaun aHTPOIIONIOruK. MeToAbl aHTPOIOJIOTUH.

CraHoBiieHME TPEACTaBICHUNA O MPOUCXOXKICHUU 4YEJIOBEKa. Pelurno3Heie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHUHU.

CxoAcTBO yesnoBeKa € KMBOTHBIMH. CHCTEMaTHYECKOE IMOJIOKEHHE YENIOBEKA.
CBuETENBCTBA CXOJICTBA YEJIOBEKA C KMBOTHBIMU: CPAaBHUTEIBLHO-MOP(OIOrHUECKHE,
sMOpuonornyeckue, (pu3noIoro-OMOXUMHIECKre, oBeneHYeckre. OTInIusl 4eloBeKa
OT XUBOTHBIX. [IpAMOXO0XKAEHNE U KOMIUIEKC CBA3aHHBIX C HUM NPHU3HAKOB. PazButuhe
TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIbHOM CHCTEMBI.

JBuwxymue cunbl ((pakTopbl) aHTpomoreHe3a: OWOJIOTHYECKUE, COIMAJIbHBIE.
CooTHolIeHNE OMOTOTHYECKUX U COLMAIBHBIX (PAaKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM AaHTPONOreHe3a. PaHHUE 4YenoBEKOOOpa3Hble 00E3bsHbBI
(IpOKOHCYJIBI) U paHHHUE TMOHTHABI — OOIIME MPEAKH 4YeTIOBEKOOOpa3HbIX 00€3biH U
TOIeH. ABCTPAIONUTEKHM — JBYHOTHME MNPEAKU JIroAc. YelmoBeK yMenblid, MepBBIC
U3TOTOBJICHUS OpYIUH TpyJa. UYenoBeK MNPpAMOXOAAIIMN W IEPBBIA BBIXOJ JIIOJAEH 3a
npenensl Adpuku. YenoBek reiaenbOeprckuii — oOmuUN MpeloK HeaHAEepPTaIbCKOro
YeJIOBEKa M 4YeJOBEKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUM Kak BHJ JIIOAEH
XOJIOAHOTO Kiumara. YenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JEHUCOBCKUM YEIIOBEK,
OCBOEHME KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenerrka u najeoreHoOMHuKa.



OBOJIIOLMST  COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBI OTOOp B  MOMYJISAIUAX
yesnoBeka. MyTallMoHHBIN mporiecc u nmosmMopdusMm. [lonmynsaimnonHbsie BOJTHBI, Apend
TeHOB, MHUTpaIus U «3(H(PEKT OCHOBATENN» B MOIMYJISIUIX COBPEMEHHOTO YETIOBEKA.

Uenoseueckue pacel. I[loHstue o pace. bornplmme pacel:  €BpPONEOUIHA
(eBpa3miickas), aBCTpaJlo-HETpoHAHAs (PKBATOpHANIbHAS), MOHTOJIOUMAHAS (a3MaTCKO-
amMepukKaHckas). Bpems u myTu pacceieHus ueloBeKa Mo IulaHeTe. EauHCTBO
YyeloBeuecKux pac. HayuHas HecOCTOSTeNbHOCTh, pacusma. lIpucrnocoOaeHHOCTh
YeJIOBEeKa K Pa3HBIM YCJIOBHSM OKpYyXKaroliei cpenbl. Biusane reorpaduyeckoit cpeibl
U npeiida reHoB Ha MOPGOJIOTHIO ¥ (PU3UOJIOTHIO YeJIOBEKA.

MexauciuIInHapHble METOJBI B (hU3MYECcKOil (OHMOJIOrMYecKoi) aHTPOIOJIOTHH.
OBOJIFOIMOHHAsA AHTPOIOJOTUS M MNaJCOAHTPOIOJIOTUS YEJIOBEYECKUX TOIMYJISLUN.
buocounanbHble MccaeqOBaHUA MPUPOABI 4eloBeKa. lccienoBaHue KO3BOIIOLIUN
OMOJIOTUYECKOTO U COLIMATLHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «MeToAbl aHTPOIMOJNIOTUN», «I'OJOBHOW MO3r YEJIOBEKay,
«UYenoBekooOpa3Hple  00€3bAHb», «CKeNner 4YenoBeKa U CKEJIEeT IIUMIIAH3E,
«PynuMeHTbl W aTaBU3MbD», <«JIBHKYyIIME CHJIBI AHTPOIOT€HE3a», «IBOJOLHUOHHOE
JPEBO YEJIOBEKa», « ABCTPATIONUTEK», «HenoBeK yMenblity, «HemoBeK MpsSIMOXOIAIIAN,
«JlenucoBckuii yenoBexk» «Heannepranbup», «KpomaHboHIb, «lIpeaku ydenoBekay,
«JTallbl YBOJIIOLIMU YeJI0OBEKay, «Pachl yenmoBeKay.

O6opynoBaHue: MyJIsDKM OKAMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHOM KYJIbTYpPBI
MPEIKOB dYelloBeKa, penpoaykuuu (Qororpaduu) KapTUH ¢ MHQOJIOTHUECKUMU U
ONONENCKUMH  CIOKETaMU  TMPOMCXOXKJICHUS  4eloBeka, (ororpadmm  HAXOMIOK
HCKOMAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb Yepera YeJIOBEKa U yeperna
IIMMITaH3€, MOJENb KHUCTH YEJOBEKa W KHCTH IIMMIIAH3€, MOJEIM TOpca MPEIKOB
YeJI0BeKa.

JlaGopaTopHasi pabora «/3ydyeHue ocoOEHHOCTEN CTPOCHUS CKeJieTa YeJIOBEKa,
CBSI3aHHBIX C IIPSIMOXOKIECHUEM.

IIpakTnyeckast padora «/3yueHne 3KOJTOrMYECKUX aJaNTaui YETOBEKay.

Tema 6. DJxosorusi — Hayka O B3aMMOOTHOUIIEHHMSX OPraHU3MOB U
HA/IOPTraHMU3MEHHbIX CHCTEM C OKPYKAKIIEH Cpeaou

3apoxeHne U pa3BUTHE dKosoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A.
CeseproBa, J. I'ekkensi, A. Tencnu, B. H. Cykauépa. Paznensl u 3agauu 3KOJIOTHHU.
CBs3b 3KOJIOTUH C IPYTUMH HAyKaMHU.

Metoast sxosioruu. IloneBeie HaOMIOACHUS. ODKCIEPUMEHTHI B SKOJOTHH:
MpUpPOAHbIE U JabopaTtopHble. MonenupoBaHue B 3K0JIOTUA. MOHUTOPUHT OKPY KarOIIeH
Cpelbl: JOKAJbHBIN, pETHOHATBHBIN U I100ATbHBIN.

3HaYeHUE IKOJIOTUYECKUX 3HAHUW JUISl YEJIOBEKA. JKOJOTHUYECKOE MUPOBO33PECHHE
Kak OCHOBAa CBs3€H 4enoBedyecTBa € npuponon. DopMHpoBaHHME 3KOJIOTHYECKOU
KYJIbTYPBI U 9KOJIOTHYECKOM IPAMOTHOCTH HACEIICHMUS.

JemoHCcTpanumn



[Toptpetsr: A. I'ym6onear, K. ®@. Pynse, H. A. Ceseprios, 3. ['ekkens, A. Tenciu,
B. H. Cykaués.

Tabauupr u cxembl: «Pazmensl skonorum», «MeTtoasl skojorum», «Cxema
MOHHUTOPHUHTIA OKPYKAIOIIEH CpeabD».

JlaGopaTopHas padora «/3yyeHrne METO0B HKOJOTHUECKUX UCCIICTOBAHUIN.

Tema 7. Opranu3mbl U cpeia OOUTAHUS

Oxonornyeckne (akToppl U 3aKOHOMEpHOCTH uxX neWctBus. Kiaccuduxanus
HKOJIOTHUYECKUX (AaKTOPOB: abMOTHUEeCcKHe, OuoTHYecKue, aHTpomnoreHHsle. OOmue
3aKOHOMEpPHOCTHU JIeHUCTBUSI dKojoruueckux (akropos. IIpaBuno mwmuHumyma (K.
Hlnpenrens, 1O. Jlubux). TonepaHTHOCTb. OBPHUOMOHTHBIE M CTEHOOMOHTHbBIE
OpraHU3MBI.

AbGuotnueckue (aktopel. CBeT Kak dKoJormdyeckuid ¢akrop. JleiicTBue pa3HbIX
YYaCTKOB COJHEYHOIO CHEKTpa Ha OPraHU3Mbl. JKOJOTHMYECKHE TPYIIIbl PACTCHUN H
YKUBOTHBIX IO OTHOLLEHUIO K cBeTy. CUrHaibHas pojb cBera. doronepuoansm.

Temnepatypa kak »dkonoruueckuid ¢akrop. JleiictBue Temmneparypbl Ha
opranu3Msbl. [loMKHUIOTEpPMHBIE M TOMOMOTEPMHBIE OPraHU3MBbL. ODBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak odkonorumueckuit ¢aktop. [IpucrmocoOnenust pacrteHuid K
nojziep ka0 BogHoro Oananca. Kmaccudukanus pacTeHuid 1o OTHOIICHHUIO K BOJIE.
[Ipucnoco6ennst >KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHusi OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3YIHAs, TMOYBEHHAs,
rIyOMHHAs NOJANOYBEHHAs, BHyTpUOPraHu3MeHHasi. OU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen oouranus opranu3mos. [IpucrnocoOneHust OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE M TOJAUYHBIC
putMBL. [Iprucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSM YCIIOBUH KU3HHU.

Kuznennsie Gopmbl opraHuzMoB. [loHsTHe o xu3HeHHOU (Qopme. Ku3HEHHBIE
dbopMBl pacTeHUU: JEpeBbsA, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TpPaBhI,
onHoNeTHHE TpaBbl. JKU3HEHHBbIE (OPMBI KHUBOTHBIX: THIPOOHOHTHI, TE€OOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOEHUS B 00pa3a KU3HHU.

buotnueckue dakropel. Buabpl OMOTHUYECKHMX B3aMMOACHCTBUNA: KOHKYPEHIIHS,
XUIIMHAYECTBO, cMMOMo3 u ero Qopmel. [lapazutusm, Koomepaius, MyTyalu3M,
KOMMEHCAIIM3M (KBapTHUPAHTCTBO, HaxyieOHMYecTBO). HeTpoduueckue B3aumonercTBUs
(Tommmueckue, popuyeckue, dadpudeckue). 3HAUYCHHEC OMOTHYCCKHX B3aMMOJICHCTBUIN
JUISL CYUIECTBOBAaHUSI OpPraHU3MOB B cpeae oOuTaHus. [IpuHIMO KOHKYpPEHTHOTO
VCKJTFOYEHUS.

JdemoHcTpanumn

Tabmuupl u  cxembl: «Oxosoruueckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYNMbl >KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemIoKpOBHbIE
XKUBOTHBIE», «XOJOAHOKPOBHBIE  KUBOTHBIE», «DU3MOJIOTHYECKHE  aJanTaluu
KUBOTHBIX», «Cpeibl 00UTaHus OpraHu3MoBy», «buonornueckue puTMb», < KU3HEHHBIC
dhopmbI pacTeHuin», «Ku3HeHHbIE bopmbI YKUBOTHBIX), «JKocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOro Jeca», «llenn mnuTanusy,
«XwunraudectBo», «Ilapazutuzmy, «Konkypenmus», «Cumonosy», «KomMeHcannzm.



O6opynoBanue: repOapuy paCTCHU U )KMBOTHBIX, IPUCTIOCOOIEHHBIX K BIUSHUIO
Pa3ITUYHBIX DSKOJOTHYECKUX (HaKTOpPOB, TepOapuy CBETOJIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCJIMBBIX PAaCTEHHUM, CBETONIOOUBBIC, TEHENIOOMBbIE K TEHEBBIHOCIUBBIC
KOMHATHBIE pacTeHusi, repOapud ¥ KOJUIEKUUU TEeIUIOJIOOUBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX pACTEHUM, dYyueida MNTUI W 3Bepeid, repOapuu pacTeHHI,
OTHOCALIUXCS K TUrpoduram, kcepoduram, Me30(putamM, KOMHATHBIE PACTEHUS JAHHBIX
TPYII, KOJUIEKIIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpelax, repoapuu M KOJUICKIUU
pacTeHUd M SKMBOTHBIX, OOJaJalolUX YepTamMH MPHUCIOCOOJIEHHOCTH K CE30HHBIM
MU3MEHEHUSIM YCJIOBUU KH3HU, repOapuM W KOJUIEKIIMW PACTEHUH U >KUBOTHBIX
Pa3IMYHBIX >KU3HEHHBIX (DOPM, KOJJIEKIMU KHUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BwisiBIeHHE TPUCIIOCOOICHUIT OPraHU3MOB K BIIUSHHUIO
CBETaY.

JlabopatopHas padora «BblsiBlieHHE TPUCHIOCOOIEHU OPraHU3MOB K BIIMSHHUIO
TEMIIEpaTypbI».

JlaGopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH PACTCHUN M3 Pa3HBIX
MECT OOMTaHUSD.

Tema 8. Jkosi0rus BUA0OB U NOIMYJISIIHIA

DKOJIOTUYECKHE XapaKTEPUCTUKU momyssiiuu. [lomymsmus kak Ouoiloruyeckas
cucrema. Pomb HEOAHOPOAHOCTH Cpeapl, (PU3MUECKUX OaphbepoB W OCOOCHHOCTEH
Oouonornu BUIOB B (OPMUPOBAHUU TNPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISLUH.
OCHOBHBIE MOKA3aTEeNX MOMYJISLUU: YUCIEHHOCTh, TUNIOTHOCTb, BO3pAacTHAs M IOJIOBas
CTPYKTYpa, pOKJIa€MOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTb, MUTPALIUSI.

DKoyoruyeckass CTpykrypa mnonyisiiuu. OIlLleHKa YHCICHHOCTH MOMYJIALUH.
JlvHamyka TomynsuMM W €€  peryjsanusa. DbHOTMYECKMH ITOTEHIMAN TMOMYJISILIUH.
MopenupoBanue AWHAMUKHA TOMYJSIUU. KpuBble pocTa YMCICHHOCTH TMOMYJISIIUU.
KpuBbie BeikUBaHUs. Perynsaims 4ucieHHOCTH MOMYJISAIHA: poJib (aKTOPOB, 3aBUCSIITUX
Y HE 3aBUCSIINX OT IJIOTHOCTU. DKOJOTHYECKUE CTpaTeruu BUaoB (I- u K-crparerun).

[Tonsitue 00 skonoruueckoi Huie Buaa. Mecrooouranue. MHOTOMEpHas MOJIENb
skojornuecko Humm Jx.M. XarumHcoHa. Pa3sMepel  3KOJOTMYECKOM  HHIIM.
[ToTennmanbHas ¥ pean30BaHHAS HUIIIH.

Bun xak cucrema nomynsiiuid. Apeansl BUIOB. Buabl U UX )KU3HEHHBIC CTPATETHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHMUS U MUTpALUi >KMBOTHBIX. bHUojormueckue MHBa3uu
Yy>KE€pOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: . N. XatunHCOH.

Tabmuiet u  cXeMbl:  «JKOJOTUYECKHME  XAPAKTEPUCTUKH  TOMYJISIIUNY,
«IIpocTpaHCcTBEHHAsA CTPYKTypa MOMYJSIIUN», «Bo3pacTHble MUpaMUbl MOMYISLIUANY,
«CKOpOCTh 3acesieHus] MOBEPXHOCTH 3€MIIM Pa3IMYHBIMH OpraHuzmMamm», «Mojenb
skoJsiornueckor Humu J[x. M. Xatuuaconay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopatopHnas padora «IIpucnocobneHusi ceMsH pacCTeHUI K PacCEICHUIOY.



Tema 9. Jkos0orus coo01EeCTB. IKOJOTHIECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3u MeXIy
OpraHu3MaMu B OMOLIEHO3eE.

Oxocuctema kKak oTKpbiTasg cuctema (A. J[x. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: MPOAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue
ypoBHHU. Tpoduueckue 1nenu u ceTu. AOGUoTHdIecKre 010Ku d3KocucTeM. [10UBBI U WJIBI B
skocucteMax. KpyroBopot BelecTB v MOTOK SHEPTUU B SKOCHUCTEME.

OcCHOBHBIE TIOKAa3aTeau SKOCUCTEMBbI. buomacca M mpoayKuus. DKOJOTHYECKUE
OUPAMUJIBI YKCEIl, OMOMAacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku.  @uyxmyayuu.
HampaBnenHbsle 3aKOHOMEpPHBIE CMEHBI COO0IIeCTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCUU M MX MPUYUHBL. AHTPONOreHHbIC BO3JECUCTBUS HA CYKIIECCHH.
Knumakcunoe cooOmiectBo. buopaznooOpa3zue M MONMHOTAa KPYroBOpoTa BEIIECTB —
OCHOBA YCTOMYUBOCTU COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOcucmemvl 03€p U peK. IDKocucmemvbl Mopel U
oKeano8. Ixocucmemovl MyHOp, 1eco8, cmenetl, NyCMmbolHb.

AHTpONOreHHbIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pasznuuus Mexnay
AHTPOIIOTEHHBIMU U TIPUPOJTHBIMU IKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u
(dayna. CuHaHTpomm3amusi TOpoACKoW (ayHbl. buomormdyeckoe u XO03SMCTBEHHOE
3HAUEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
sKocHucTeMax. Poib kackadnozo sghgpexma u 61u006-30uhuxamopos (Knouesvlx 6u0o8) 6
@yHxyuonuposanuu sxocucmem. IlepeHoOC SHEPTUM M BEUIECTB MEXKIY CMEKHBIMU
DKOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, IOMYJSILIUM W IKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX M AHTPOIIOTE€HHBIX BO3/ICCTBUM.

Mexanuzmuvl 6030eticmeus 3a2psA3HeHUll PA3HLIX MUNOE HA CYOOP2aAHU3MEHHOM,
OpP2aHUZMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJOSULECKO2O
HOPMUPOBAHUSL  AHMPONO2EHHO20  8030eticmeusi.  MeTogonoruss ~ MOHUTOpPUHIA
€CTECTBEHHBIX U AHTPOIOTEHHBIX SKOCUCTEM.

JemoHcTpanun

[Toptpert: A. JIx. Tencnu.

Tabnuiel u cxemsl: «CTpyKTypa OUOIIEHO3a», «DKOCUCTEMA IIUPOKOIUCTBEHHOTO
necay, «JDKOCHUCTeEMa XBOMHOro seca», «OyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiectB B 3kocucteme», «llenu nurtanus (mactOUIHAs,
JNETpUTHAA)», «IKOJOTUYECKas TNUpaMuAa 4YHCcel», «IDKOJOTHYecKas MNupamuia
ouomMacce», «JKojoruueckas mnupamMuga sSHepruw», «OOpa3zoBanue 00J0Tay,
«IlepBuuHas cykieccusi», «BoccTaHOBIeHHE Jieca TOcie TMoXkapa», «IKOoCHCTeMa
o3epa», «ArpoieHo3», «KpyroBopoT BemeCTB M MOTOK JHEPTUU B arpoICHO3E,
«[Ipumepsn! ypOosKocucTeM.

OO6opynoBanue: repbapuul pacTeHHM, KOJUJIEKIIMM HACEKOMBIX, uUydesia ITHI] U
3Bepei, repbapun KyJIbTYpHBIX M JAMKOPACTYIIMX PACTEHHUM, aKkBapuyM Kak MOJEIb
KOCUCTEMBI.



IIpakTnyeckas padora «/3yueHue u onrcanue ypooIKOCUCTEMBIY.

JlaGopaTopnas pabora «M3yuenue pa3zHOOOpazus MEJKUX IOYBEHHBIX
YWICHUCTOHOTHX B Pa3HbIX IKOCUCTEMAX).

JDKCKypeusi «DKCKypcuss B TUIHMYHBIM OuoreoneHo3 (B ayOpaBy, Oepes3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN WJIM TOMMEHHBIHN JIYT, 03€p0, 00JI0TO)».

JKcKypeusi «IKCKypcHuss B arpodKocucreMy (Ha TMojd€ WIM B TEIUTUYHOE
XO03SIUCTBO)».

Tema 10. buocgepa — rinodanbHasi IKoCUCTEMA

buochepa — oOwermianerapuas oOonouka 3emiid, TA€ CYIIECTBYeT WIH
CylLlIeCTBOBaJia u3Hb. Pa3BuTHe mpencrtaBieHuil o O6mochepe B Tpymax 3. 3rocca.
Yuenune B. W. Bepnaackoro o 6mochepe. O6mactu Ouochepsr um e€ cocrtaB. JKuBoe
BEILECTBO OHochephl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH Ouocdepbl Kak
rnobanpHON 3KocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEUIECTB M OMOT€OXMMHUYECKHE LUKIbI (yrieponaa, a3ora). PUTMHYHOCTH sIBIEHUI B
ouocodepe.

3onanbHOCTh Ouocheprl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIC Jieca, CMEIIAHHBIE M IIMPOKOJIMCTBEHHBIC Jieca, CTEMH, CABaHHBI, IMyCTHIHH,
TPONMYECKHE Jieca, BHICOKOTOphsa. KimMar, pacTUTENnbHBIN U >KUBOTHBI MUpP OHOMOB
CYIIIH.

Crpyktypa U (pyHKUHS >KMBBIX CHUCTEM, OIIEHKA WX PECYpPCHOTO IMOTEHIMAla U
o6uochepHbIx QyHKIUI.

JdemoncTpanuu

[Toptpetsi: B. 1. Bepuaackuii, 3. 3tocc.

Tabmumer m cxemsl: «l'eochepsr 3emmm», «KpyroBopoT aszora B TIpHUPOJILS»,
«KpyroBopotr yriaepoga B mpupone», «KpyroBopor kuciopoma B HPHUPOICH,
«KpyroBopoT Bozbl B mpupoe», «OCHOBHbIE OMOMBI cymny, «KmumaTudeckue mosca
3emmu», «Tynapa», «Taitray, «Cmemansasiii jec», «lLIupokonMCTBEHHBIN JeC»,
«Crenby, «CaBannay, «IlyctoiHsy, « Tpornuueckuit jgecy.

O6opynoBanue: repoapuu pacTeHUHN pa3HbIX OMOMOB, KOJUIEKIIUN YKHBOTHBIX.

Tema 11. YenoBek u okpy:xawInas cpeaa

DKOJIOTUYECKHE KPU3HCHl U MX TpHUMHBL. Bo3zgeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3yIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHne BOJAHOU cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa MOYBEHHBIX pecypcoB. V3MeHeHue
KJIUMATa.

AHTpPOIIOTEHHOE BO3JECHCTBHE HA PACTUTENIBHBIA M KUBOTHbIM MHp. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl MPUpoibl. KpacHbie
kHUru. Ocobo oxpansiemble npupoausie Tepputropun (OOIIT). botannueckue caasl u
300JIOTHYECKHUE TTapKH.

OCHOBHBIC TPHUHIMIIBI YCTOMYMBOTO PAa3BUTHSA YEIOBEYECTBA W TMPHUPOJIBI.
PannonanbHOE TPHUPOAOIIONB30BAHUE U COXpPAaHEHUE OMOJIOTHYECKOro pazHooOpasus
3emun. O01IME 3aKOHOMEPHOCTH TJIO0AIBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOI'0 KpU3HUCA U €T0 BEPOATHBIE MOCIEACTBUS.



Pa3BuTte METOJOB MOHHMTOPHMHIA PA3BUTHSI OMACHBIX TEXHOTEHHBIX IMPOLIECCOB.
CucmemHvle uccie0o8anus nepexooa K pecypcocbepecaroujeli U KOHKYpeHmoCnoCcooOHoll
oHepeemuxe.  buonocuueckoe  paszmoobpasue u  buopecypcevi. Hayuonanvhvie
uHgopmMayuontsie cucmemvl, obecneyusarowue OOCmMyn K ungopmayuy no coCcmosHumO
OmMOenbHbIX 6U008 U Kocucmem. OCHOBbI IKOpeadbUIUMAaAyUU IKOCUCmemM U Cnocooos
O0pbObL ¢ buonospedcoeHusMU. PeKkoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoncTpanumn

Tabnauupbl U cxembl: «3arps3HeHHe aTMocdepb», «3arps3HeHHe TuApochepb,
«3arpsizHenue mnouBbl», «[lapHukoBblli 3(dexT», «Ocod0 oxpaHseMble NPUPOIHBIE
TeppuTOpUn», «MoIenau ynpaBisieMoro MUpa.

O6opynoBanue: ¢otorpadhun OXpaHIEMBIX PACTCHHN W >KMBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanuu, KpacHOW KHUTH pErvoHa.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K  pe3yibTarTaM  OCBOCHHUSA
oOyJaromuMHuCcs  MporpaMM  cpeaHero  oOmero  oOpa3oBaHUSA:  JIMYHOCTHBIC,
METanpeIMETHbIC U TPEIMETHBIE.

B cTpykType AMYHOCTHBIX pPE3yJbTAaTOB OCBOCHHS MPOrPAaMMBI MO OHOJIOTHH
BBIJICJICHBI CICAYIOIIME COCTABJIAIONIME: OCO3HAHUE OOYYaAIOIUMUCA POCCHUKCKON
IrPAXKIAHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPECIICHUIO, Haluuyue momusayuu K OOyYEHUIO OUOJIOTHH, YeleHanpasieHHoe
paseumue BHYTPEHHUX YOEXKIECHUW JIUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJAULIUNA Pa3BUTHS OHOJOTHYECKOTO 3HAHWS, 20MOBHOCMb U
cnocoboHocms 00yYalOLUXCsl PYKOBOJICTBOBATHCA B CBOEH AESITENILHOCTU LIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKAMHM, NPUCYLIUMHU CHCTEME OHOJIOTMYECKOro 00pa3oBaHMs,
Hanuyue NpasoCo3HAHUs IKOJIOTUYECKOU KYJIbTYPbI, CHOCOOHOCMU CmMasumsb 1EIH U
CTPOUTD )KU3HECHHBIE ILJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUSA MPOTPAMMBbI MO OWUOJOTHH JOCTUTAIOTCS B
€AMHCTBE Yy4eOHOM ¥  BOCHHUTATENIbHOM  JESATENBHOCTH B  COOTBETCTBUU  C
TPAJIUIIMOHHBIMA POCCHUMUCKUMHU COLMOKYJIbTYPHBIMUA, HCTOPUYECKHUMHU U HTYXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTSIMU, TPUHSATHIMA B OOIIECTBE MpaBWIAMU W HOPMaMu
MOBEJAEHUSI U CIOCOOCTBYIOT MpoIeccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUSA U
CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEN MO3ULIMH JIMYHOCTH, NATPUOTH3MA U YBAXKEHHUS K
3aKOHY W TMpPaBONOPSAKY, YEJIOBEKY TpyAa M CTapuieMy IOKOJEHUI0, B3aUMHOIO
YBaXEHUS, OCEPEKHOTO OTHOMICHUS K KYJIbTYpHOMY HACICAUI0 W TPAJAULHIM
MHOTOHAIIMOHAJNBbHOTO Hapoaa Poccuiickon denepannu, NpuUpPOAE U OKPYkKaAIOLIEU
cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSA Y4eOHOro mpeamera «buoNorusy IOIKHBI
OoTpaXkaTb  TFOTOBHOCTh M  CHOCOOHOCTh  OOydYaromIMXCs  PYKOBOJCTBOBATHCS
chopMHUpOBAaHHONW BHYTPEHHEW TMO3WIMCH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHEHTAIIMM, TO3UTHUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOIINX TPATUITIOHHBIM
[IEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOTO OMbITa W OIBITA
NEATEIBHOCTA B IPOLECCE pPEAIM3alUd OCHOBHBIX HAIpaBJICHUN BOCIUTATEIbHOU
NEATEIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaanckoro BOCHMTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIMU OOYyYaIOLIErocs Kak AaKTUBHOTIO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBaXXECHUE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESITENIbHOCTH NPHU CO3/IaHHUU Y4E€OHBIX
MPOEKTOB, PEIICHUN YUYE€OHBIX M MO3HABATEIBHBIX 3aJ]1a4, BHITIOJHEHUH OMOJIOTHYECKHUX
AKCHEPUMEHTOB;



CIIOCOOHOCTh OMpeAENsATh COOCTBEHHYIO MO3UIMI0 MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSACHSATH €€,

YMEHUE YUUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTUBHOIO
B3aUMOJCUCTBUSL JIIOJEH C pa3HbIMH YOSKICHHUSIMH, KYyJIbTYpPHBIMH ILIEHHOCTSIMH U
COLIMAJIHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUS YUECOHBIX,
MO3HABATENIbHBIX M UCCIIEIOBATENbCKUX 3aJ]1ad, YBAXUTEILHOTO OTHOIIECHUS K MHEHHUIO
OIIIOHEHTOB NpU 00CYKJICHUH CIIOPHBIX BOMPOCOB OHOJIOTHUECKOTO COJCPKAHMS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOM AESITEILHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHUUCKOW TpaXTaHCKOW WJICHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHUSI K CBOEMY HAapOJAy, YyBCTBAa OTBETCTBEHHOCTH mepes; PoauHoil, ropmoctu 3a
CBOM Kpal, CBOKO PoauHy, CBOW $3bIK W KyJbTypy, MPOLUIOE W HACTOAIIECE
MHOT'OHallMOHAJIBHOIO Hapoja Poccuu;

LEHHOCTHOE OTHOILLIEHUE K MPUPOJHOMY HACIEAMIO M MaMSATHUKAM IMPUPOJIbI,
noctuxkeHussM Poccun B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBIICHHE U pPa3BUTHE
OMoNorMy, MOHUMAaHHs 3HAYEHHUS] OMOJIOTMU B TO3HAHUHU 3aKOHOB MPHUPObI, B KU3HU
YeJI0BEeKa M COBPEMEHHOTO OOIIIECTBA;

uaerHas yO0eXIEHHOCTh, TOTOBHOCTh K CIy)XKeHH0 u 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €ro CyJI0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHME TyXOBHBIX LIEHHOCTEN POCCUICKOIO HApOJIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JTUYHOTO BKJIAJa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTEH CEMENHOU XKU3HU B COOTBETCTBUHU C TPAJAULHUIMU
HapoaoB Poccuu;

4) 3¢TeTUYeCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAsl OSCTETUKY ObITAa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOLICHUH;

MMOHMMAaHUE SMOLMOHAIBHOTO BO3AEUCTBUS )KMBOU MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHIO B pa3HbIX BHUAAX MCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnUTAHMS, (POPMHUPOBAHHUS KYJILTYPbl 310POBb U
IMOIMOHAJIBHOIO 0JIarONoIyYns:

MOHMMAaHUE W peaju3alus 3J0pOBOTO U 0e30MmacHOro olpasza >KU3HH (30pOBOE
MUTaHUE, COOJIOJICHUE THTMEHWYECKUX TPABWI U HOPM, COAaHCUPOBAHHBIA PEXHUM
3aHATUIN W OTIBIXA, peryjsipHas Gpuanyeckas akTUBHOCTD), OEPEKHOI0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M ICUXUYECKOMY
3J10pOBbIO;



MOHUMAaHUE LIEHHOCTU MPaBWJI UHIUBUIYaJIbHOTO M KOJUJIEKTUBHOIO 0€30MacHOro
MOBEJCHUS B CUTYALMSIX, YTPOKAIOIINX 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HAaHUE TOCJIEICTBUH U HENPUATHS BpPEOHBIX MPUBbIUEK (yMOTpeOsieHus
AJIKOT'0JIsI, HAPKOTUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJy, OCO3HaHHE LICHHOCTU MacTepCTBa, TPYA0II00UE;

FOTOBHOCTb K AKTMBHOM [JEATEIBHOCTH TEXHOJOTUYECKOWM U  COLMAJIBbHOU
HaNpaBJICHHOCTH, CIOCOOHOCTh HMHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITENILHO
BBITNIOJIHATDH TAKYIO JI€ATEIbHOCTD;

UHTEpEC K pasNu4HbIM cdepaM NpodecCHOHANBHON NeATENbHOCTH, yMEHHE
COBEpIIaTh OCO3HAHHBIN BHIOOP Oymaymiei mpodeccuu W peaau30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KHU3HU,

7) 3K0JIOTHY€eCKOr0 BOCTIMTAHUS:

9KOJIOTMYECKH 1I€1eC000pa3HOe OTHOUIEHUE K NMPUPOJAE KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAHUS;

MOBBIIICHUE  YPOBHSA  JKOJOTMUECKOW  KyJbTYphl: MPUOOPETEHHE  OIBITA
TUIAHUPOBAHUS TOCTYNKOB M OIEHKH MX BO3MOJKHBIX TMOCJEICTBUN I OKPYKAIOIICH
Cpenbl;

OCO3HAaHHWE TJIOOATLHOTO XapakTepa »HKOJIOTMYECKUX NpodiieM U IyTell ux
peLieHus;

CHOCOOHOCTh MCHOJIB30BaTh MPUOOPETaeMble NPU M3yUYECHUU OUOJIOTUHU 3HAHUSA U
YMEHUS MPU PEIICHUH MPOOIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIOTIOIH30BAHUEM
(coOmrofeHne TpaBUJl TOBEJACHUS B MPUPOJE, HAMPABICHHBIX HA COXpPaHECHUE
paBHOBECHS B SKOCHUCTEMaX, OXpaHy BUIOB, SKOCUCTEM, Oochepsl);

AKTUBHOE HEIPUATHE ACHUCTBUM, MPUHOCIIIMX BpEI OKPYXKAIOUIEHW MPUPOTHOU
cpelne, yMEHHE NPOTHO3UPOBATH HEOIArOMPUATHBIE HKOJIOTUYECKUE IMOCIEACTBHS
MPEANPUHUMAEMBIX IEHCTBUN U PEIOTBPAILATD UX;

HaJMYHUE PA3BUTOTO 3KOJOTMYECKOIO MBIIIJIEHUS, SKOJOTUYECKON KYJIbTYpHI,
OTbITA JIEATETLHOCTH HKOJOTHYECKOW HAIMpPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMU B TO3HABATEIIbHOW, KOMMYHHUKATUBHOM W COLMAJIBLHOM MPakTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKON JIEATEILHOCTH SKOJIOTUYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOIO HA JAMAJIOTE KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPIIICHCTBOBAHNUE S3BIKOBOM M YHUTATENIbCKOM KYJIBTYpPhl KaK CpEICTBa
B3aUMOJICUCTBHS MEXTy JIFOJAbMH U TIO3HAHUS MHPA;

nMoHUMaHue crnenuukn OWOJOTMM KaK HAayKH, OCO3HaHUsS €€ poiau B
(GOpMHpPOBAHMN  PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUU  LIEIOCTHOIO
MpEACTaBlICHUd OO0 OKPY)KalIIeM MHpPE KakK O €IWHCTBE MPUPOJbI, YEJIOBEKA MU



oO1iecTBa, B TO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUHU MPOOIEM COXpaHEHUS
MIPUPOJIHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTH OHOJOTHMHM Ui COBPEMEHHOW IMBWJIM3ALIUU:
o0ecrieyeHusi HOBOTO YPOBHS Ppa3BUTHS MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CIIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHS UYEIOBEUECTBA,
MOMCKAa MyTeW BBIXOJA M3 TJOOANBHBIX HKOJOTHYECKUX MpoOieM M obecredeHus
nepexofa K yCTOWYMBOMY pPa3BUTHUIO, PAIlMOHAILHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB 1 (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B LIEJSX MOBBIIICHUS
oOmieil KyJbTypbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTu
(YyHKIMOHANBHOM TPaMOTHOCTH  OOydaromuxcsi, (GOpMHUPYeMOW TMpU HU3YyUYEHUU
OroJI0rNy;

MOHUMAHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJIy4aeMble 3HAHUS JUIsl aHAJIM3a U OOBSICHEHHS
ABJICHUN OKPY’KaIOLIEro MUpa U MPOUCXOAAIIMX B HEM M3MEHEHUI, YMEHHE JeNaTh
00OCHOBaHHbBIC 3aKJIIOUEHUS] HAa OCHOBE HAyUYHBIX ()AaKTOB M HMMEIOIIUXCS TAHHBIX C
LEbIO MTOJIYYEHHS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CaMOCTOATENBFHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUA s
perieHus mpoosieM B peaibHBIX JKU3HEHHBIX CUTYAIINSX;

OCO3HAaHHWE IIEHHOCTH HAy4YHOW JAESITENIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U UCCIEA0BATENbCKYIO I€ATEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTh K HEMPEPHIBHOMY O0OPa30BaHUIO U CaMOOOPA30BAHHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUU MO OMOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHBIE pe3yJbTaThl OCBOSHHS ydeOHOro mpeamera «buomorus
BKJIFOYAIOT:  3HAUWMBbIC I (DOPMHUPOBAHUS  MHPOBO33PCHUS  OOYYArOIIMXCS
MEXIUCIUIUIMHAPHBIE  (MEXIIpeIMETHbIE) OOIIeHAyYHbIE TIOHSATHUS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CTIeNU(UKY METOIOB TTO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SIBICHUE, MPOIECC, CUCTEMa, HAYUHBIN
dakT, TPUHIMI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, HCCIEIOBaHNUE,
HAOJTI0/ICHNE, N3MEPECHUE, SKCIICPUMEHT | APYTHE); YHUBEPCAIbHBIC YUCOHBIC TCHCTBUS
(TTo3HaBaTEIbHBIE, KOMMYHHKATHBHEIE, PETYJIATUBHEIC), o0ecreurBaroIme
dbopMupoBaHrue (PYHKIIMOHAIBHOM TPaMOTHOCTH W  COLMAIBHONH  KOMIICTEHITHH
00yyJarommxcs; CIIOCOOHOCTH oOyyJaromuxcs UCII0JIH30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUCCKHE 3HAHWS W YHHUBEpPCAIbHBIE Yy4ueOHbIE
JNEUCTBHS B ITO3HABATEILHOM U COLMATIBHOM MPAKTHUKE.

B pesynbrare mzydeHusi OMONOTHM HAa ypOBHE CpelHEro oOiiero oOpa3oBaHus y
oOyuaromierocsi OyayT c(opMupOBaHBI TO3HABATEIbHBIE YHUBEpCAIbHBIC Y4UeOHBIC



JCHUCTBUS, KOMMYHUKATHBHBIC YHHBEPCAJIbHbIE y4eOHBIC JICHCTBUS, PETYJISTHUBHBIC
YHUBEpCaAIbHBIC yUeOHbIC IEHCTBYUS, COBMECTHAS ACSITEIBHOCTb.

MeranpenMeTHble  pe3yJbTaThl OCBOSHHUS TPOrpaMMbl  CPEIHEro  0OImero
o0pa3oBaHuUs JOJKHBI OTPAKATh:

OBJaeHne yHMBEPCAJTbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMHU 1€ CTBUSIMH:

1)0a30Bble JJOTHYeCKHUE eiiCTBHSI:

CaMOCTOATENHHO (HOPMYTUPOBATh U AKTyaTU3UPOBaATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHWUW MPUEMBI JIOTHYECKOT0 MBILIJICHUS (aHaIu3a,
CUHTE3a, CpaBHEHHS, Kiaccupukamuu, OoOOOIIEeHHs), PACKPBIBATh  CMBICI
OMOJOTUYECKUX MOHATUN (BBLACIATh UX XapaKTepHbIE NMPU3HAKHU, YCTAHABIMBATH CBSI3U
C APYTUMU TTOHATHIMHU );

OTPEENIATh 1IeJIU JEATENbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTbH PE3YJIbTaThl JEATEIBHOCTU C IOCTABICHHBIMU LEISIMU;

WCIIONIb30BaTh OHMOJOTHMYECKHUE TOHSATHS Ui OObSACHEHUS (PAKTOB W SBICHUU
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYkACHUS (MHAYKTUBHBIC, 1€TyKTUBHbIE, [0 AHAJIOTHUH),
BBISIBIIAITH  3aKOHOMEPHOCTM W TPOTHUBOPEUUS B pacCcMaTpUBACMbBIX SIBICHUSX,
(hopMyIHpPOBATH BHIBOJBI U 3aKJIIOUCHHS,;

MPUMEHSATh CXEMHO-MOJIEbHBIE CPEJACTBA ISl TMPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOILECHUHN B M3y4aeMBbIX OUOJIOTUYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUUN
Pa3HOTO POJIa, BHISBICHHBIX B PA3JIMUHBIX HH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IUIAH peElIEHUS MpoOJeMbl € y4E€TOM aHalIM3a MMEIOIIUXCS
MaTepHAIbHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB
1IEJIsIM, OLICHUBATh PUCKH MOCIEACTBUM IEATEIbHOCTH;

KOOPJIMHUPOBATh M BBHITIOJNHATH PabOTy B YCIOBHSIX PEATLHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/ICUCTBHUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2)0a30Bble McCieI0BaTeIbCKHE 1eHCTBUS:

BIIAJICTh HABBIKAMHM Y4YEOHO-MCCIEIOBATEILCKON W TPOCKTHOW NEATeIbHOCTH,
HaBBIKAMH pa3pelieHus mpooseM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEITLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJad, MPUMEHEHHIO Pa3JTMYHBIX METO/OB
MO3HAHUS,

WCII0JIb30BaTh PA3IMYHbIE BUJBI IEATEILHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMUSI, €TO
MHTEpHpETaliy, NpeoOpPa30BaAHNIO U MPUMEHEHHIO B YU€OHBIX CUTYallUsAX, B TOM YHUCIIE
P CO3/IaHUU YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

dbopMHUpOBaTH HAyYHBIA THUI MBIILICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TTOHATUSMU U METOJIaMH;

CTaBUTb M  (OPMYyJIHPOBAaTh COOCTBEHHbIE 3aJaud B  0oOpa3oBaTeIbHOU
JESTENbHOCTU U )KU3HEHHBIX CUTYyalUsX;



BBISIBJISITh IPUYMHHO-CJICACTBEHHBIE CBS3H M aKTyaJIM3UpPOBATh 33/1a4y, BbIIBUTATh
TUNOTE3y €€ pellleHus, HaXOAUTh apryMEHTHI JJIsl OKa3aTelNbCTBA CBOUX YTBEPKACHHUIA,
3aJ1aBaTh MapaMeTpPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh MOJYYECHHbIE B XOJE pPELICHHs 3a7aud pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh LIEJICHANPABICHHBI TMOUCK TEpeHoca CPeACTB U CIOco0OB
IecTBUA B MPO(hecCHoHaNBHYIO Cpeay;

yMETb TI€PEHOCUTh 3HAHMS B T[IO3HABATEIbHYI0O M TMPAKTUYECKYI0 00JacTu
KHU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJCH, MIPEJIaraTh OPUTHHAIIbHBIE TIOJIXO0/IbI U PEIICHHUS], CTABUTD
poOJIeMBbI U 3a/1a4H, TOMYCKAIOIIUE aIbTePHATUBHBIE PEILICHUSI.

3) paboTa ¢ uH(popManHe:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX HWH(pOpManuu (TEKCTe Y4eOHOro
nocoOusl, HAY4YHO-TIOMYJISIPHOM JIUTEPAType, OMOTOTHUECKUX CIIOBApPSX U CIPABOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax [aHHBIX, B VHTepHeTe), aHaIu3upoBaTh HHQPOPMAIIHIO
Pa3ITUYHBIX BUIOB U (HOPM MPECTABICHUS, KPUTUIECKU OIICHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIUpPOBATH 3aMPOCH U MPUMEHSTh PA3JIMYHbIE METO/IbI IPU MTOUCKE B 0TOOpE
Ouonoruueckoit nHpopmamu, He0OXOAMMOH /7S BHIIIOJIHEHUS! YUEOHBIX 3a/1a4;

npuoOpeTaTb  ONBIT  HUCHOJB30BaHHUS  MH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUW, COBEPILICHCTBOBATh KYJbTYPY AKTUBHOTO MCIOJB30BAHUS Pa3INYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATEIFHO BHIOMPATH ONTUMAJIBHYIO (hOpMY TIpEICTaBICHUsT OUOTOTHIECKOM
uH(popmaImu (CxeMbl, rpapuKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KQYECTBE CPEACTBA MPHU paboTe ¢ OMOIOTHIECCKOM
uHbopMaIueil: NPUMEHSATh XUMHUYECKHEe, (U3NYECKHEe M MaTeMaTH4ecKhe 3HAKu |
CUMBOJIBL, (popMyIibl, aO0OpeBHATY Py, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPE0OPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA HATJISITHOCTH;

BIIAJICTh HABBIKAMH DPACIIO3HABAHUS M 3alIUTHl MHPOpMAINHU, UHPOPMAIMOHHOM
0€30macHOCTH JTUYHOCTH.

OBiaieHHe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBUSIMM:

1)o61menne:

OCYUIECTBJISITh KOMMYHHKAllMM BO BceX c(epax >KU3HHU, aKTUBHO Y4YacCTBOBATh B
JMaJIore WIN IUCKYCCHUH T10 CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKICHHUS OTHOCHTEIHHO BBITIONHEHHSI TIpeIaraeMoi 3a/1a4uu, YIYUTHIBATh
WHTEPECHI U COTIIACOBAHHOCTH MO3UIIUN JPYTUX YIACTHUKOB IUAJIOTa WM TUCKYCCHUN);

pacmo3HaBaTh  HeBepOaJdbHBIE CpEACTBA  OOIICHMS, TOHMMATh 3HAYCHHE
COIMAJIHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTYyalluid, YMETb
CMSAT4aTh KOH(JIUKTHI U BECTU TIEPETOBOPHI;



BJAJIETh PAa3IMYHBIMU croco0amMu OOLIeHHsT M B3aUMOACHCTBUSA, IMOHUMATH
HAMEpPEHUsl IPYTUX JIOACH, MPOSBIATh YBAKHUTEILHOE OTHOLICHHE K COOECeHUKY U B
KOppeKTHOH popme HopMyIUpOBaTh CBOU BO3PAKECHHUS,;

pPa3sBEPHYTO M JIOTMYHO H3JIararb CBOK TOYKY 3pEHHSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2)coBMecTHAasl 1eATEJIbHOCTD:

IIOHMMaThb M WCIOJb30BATh IIPEUMYILECTBA KOMAaHJHOW MW HWHAMBUAYaJIbHOU
paboThl MpH peleHUH OUOJIOTMYECKON MpobiaeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (OPM B3aUMOIECHUCTBUS MPHU PELICHUH YUeOHOM 3a/1auH;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHM C Y4Y&TOM 0OLIMX
UHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 WICHA KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS 10 €€ IOCTMIKEHHUIO: COCTAaBIATH IUIAH JEUCTBUM, PACIpPENEIATbh POJIA C
y4€TOM MHEHUI Y4aCTHHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOM padOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIaJa M KaKJOI0 y4aCTHMKA KOMaHAbI B OOIIMIA
pe3yJIbTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;

mpeajaratb  HOBBIE IIPOEKTBI, OLECHUBAaTh UICHM C IO3UMLUUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh NTO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMUYHBIX CUTyalUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpa)keHUE, ObITh HMHUIIMATUBHBIM.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryJsiTUBHBIMH J1eiiCTBUSIMU:

1)camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJIS BBISIBJICHUS MIPOOJIEM U UX PEILIEHUS B
KU3HEHHBIX U yUEOHBIX CUTYAalIUSX;

BbIOMpaTh HA OCHOBE OMOJIOrMUYECKUX 3HAHUI 1IeJIeBble M CMBICIIOBBIE YCTAHOBKH B
CBOMX JACUCTBUAX U MOCTYNKAaX [0 OTHOLIECHUIO K )KMBOW MPUPOJE, CBOEMY 3I0POBBIO U
30POBBIO OKPYIKAIOIINX;

CaMOCTOSITEIIBHO ~ OCYILECTBIIATH IIO3HABATEIbHYH JIE€ATEIBHOCTb, BBIABIATH
npoOaeMbl, CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3a/Jaud B 00pa3oBaTeIbHOM
JESATENBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEUIeHHUs MPOOJIEMbI ¢ y4ETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaIMSIM;

paciIupsTh paMK1 Y4EOHOTO IIPEMETA HA OCHOBE JIMYHBIX MTPEAIIOUTEHUI;

JieN1aTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peLIeHuE;

OLIEHUBATh NPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW SPYAMIIMU B Pa3HbIX
o0nacTax 3HaHWI, IMOCTOSHHO TOBBINIATH CBOM 00pa30BaTEeNbHBIM U KyJIbTYPHBIH
YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LEIISIM;



BJaJIeTh HAaBBIKAMM I1O3HABATEIbHON pe(IeKCUH KaK OCO3HAaHUS COBEPIIAEMBIX
JIeMCTBUI M MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB M OCHOBAaHU, UCHOJIb30BATH
npuéMsbl pedIeKCHH I OLICHKU CUTYaIllH, BbIOOpa BEPHOTO PELICHMS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKEHHUIO;

NpUHUMATh MOTHBBI M apryMEHThl JPYyTUX TMpU aHalIu3e pe3yjbTaToB
NeSITENbHOCTH;

3)npunsitre cedst U APyrux:

NpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA,

OpUHAMATh MOTHUBBI M apryMEHThl JPYrMX T@IpU aHajdu3e pe3yJbTaToB
IesITeNbHOCTH;

IIpU3HaBaTh CBOE MPaBO U MPABO APYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOT0 YeJIOBEKA.

MNPEIMETHBIE PE3YJIbTATDI

[IpeameTHBIE PE3yIbTATHI OCBOCHHUS COACPKAHUS yueOHOTO TipenamMeTa «buonorusy»
Ha yriIyOJn€HHOM YpOBHE OpPHEHTHPOBAaHBI Ha oOecrieueHne Mpo(HIBHOTO OOydeHUS
oOyuaromuxca O6uonorud. OHM BKJIIOYAIOT: CHCHU(PUYECKUE I OHOJIOTUM Hay4YHBIE
3HAHUS, YMEHHS U CIOCOOBI JCWUCTBUH IO OCBOCHHUIO, HHTEPIPETAMA U
npeoOpa30BaHUI0 3HAHMM, BUJIBI AEATENBHOCTU MO MOJYYEHUIO HOBBIX 3HAaHUM U HUX
MIPUMEHEHUIO B PaA3JIMYHBIX YYEOHBIX, @ TAK)KE€ B pPEaJbHBIX JKU3HEHHBIX CHUTyalUsiX.
[IpeameTHBIE pe3yNIbTATHI MPEACTABICHBI MO TOAAM U3yUCHUS.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 knacce
JOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B MO3HAHUM 3aKOHOB
NPUPOABl M PELICHWU MpOoOJEM pPaAlMOHAIBHOTO MPUPOJONONIb30BaHUsA, O BKJIAJAe
POCCUHCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHY;

BIIAQJICHUE  CHCTEMOW  OHMOJOTWYECKMX  3HAHWW,  KOTOpas  BKIJIIOYACT:
OCHOBOITOJIararoye OUOIOTHYECKUE TEPMUHBI U TIOHATHUS (3KU3HB, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPEryJslvs, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTD,
M3MEHYMBOCTh, POCT M pa3BUTHUE), OHOJOrMyeckue Teopuu (kieroyHas teopus T.
[lIBanna, M. Illnelinena, P. BupxoBa, XpOMOCOMHasl TE€OpHUsl HACIEICTBEHHOCTH T.
Moprana), yuenus (H. M. BaBunoBa — o neHTpax MHOrooOpas3usi U MPOUCXO0XKICHUS
KyJbTYPHBIX pAacTeHHil), 3aKOHBl (€IUHOOOpPa3Usi MOTOMKOB IEPBOrO IOKOJIECHHUS,
pacuieTUieHHs, YWCTOThI TaMeT, He3aBUCUMOTro HaciemoBanuss [. MeHnngens,
TOMOJIOTMYECKUX PSAJOB B HacieACTBeHHOM u3MeHunBoctr H. Y. BaBunosa), mpuHUIHUIBI
(KOMIUTEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMU METOJaMH HAyYHOTO [IO3HAHUS, WCIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIEOBAHUAX KUBBIX 00BEKTOB (OMHUCaHUE, U3MEPEHUE, HAOTIOICHUE,
AKCIIEPUMEHT);

yMEHHE BBIJEIATh CYIIECTBCHHBIC TNMPU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT H
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCIIE OaKTepHil,



rpuOOB, pacTeHUil, *UBOTHBIX M 4YEJIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPraHoOB
pacTeHui, >KUBOTHBIX, YEJIOBEKa, MPOILIECCOB >KU3HENEATEIBHOCTH, MPOTEKAIOUINX B
OpraHM3Max pacTEHHH, KUBOTHBIX M Ye€JIOBEKa, OMOJOTMYECKHX MpOoIleccOB: oOMeHa
BEIIECTB (MeTaboJM3M), TpPEBpallleHUs] DSHEPruu, OpOXKEHHUs, aBTOTPOPHOTO H
reTepoTpo(HOro TUIMOB NUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, Meio3a,
ramMeToreHesa, ASMOpHOreHe3a, IOCTAMOPUOHAIBHOIO  Pa3BUTHUS, PA3MHOKEHHUS,
WHIUBUIYAIBHOTO pa3BUTUS Opranu3ma (OHTOT€He3a), B3aUMOJCUCTBHUS T'€HOB,
reTepo3uca, MCKyCCTBEHHOTO 0TOOpa;

YMEHHE YyCTAaHABIMBAThb B3aUMOCBS3UM MEXIy OpraHOMJaMH KIETKH U UX
GYHKIUSAME, CTPOEHUEM KIIETOK Pa3HbIX TKaHEH W UX QYyHKIUSMU, MEXAY OpraHaMu U
CUCTEMaMU OpPraHOB y PACTEHUH, KUBOTHBIX U 4eNOBEKa UM HX (YHKUUIMH, MEKIY
CUCTEMaMHU OpPraHOB U UX (PYHKIUSMHU, MEXKAY ITalmamMu OOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO LHKJIA M >KU3HEHHBIX IUKIOB OpPraHU3MOB, ATalmamMu 3MOPHUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (DEHOTUIIOM, (PEHOTHIIOM U (PaKTOpPaMH Cpe/ibl OOUTAHUS;

YMEHUE BBIBIATh OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM 4YHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  UCIOJb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY [UIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHHE pelarh OWOJOTHYECKUE 3a/layH, BBISBISATH MPUUYUHHO-CIIECICTBEHHBIE
CBA3M MEXK]y HCCIEAYEMbIMU OHMOJOTMYECKMMHU MPOLECCAMU U SBJICHUAMH, IENaTh
BBIBOJIbl M IPOTHO3bI HA OCHOBAHUHM MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBINOIHATH JJAOOPATOPHBIE U NMPAKTUYECKUE pabOThI, COOIIONATh ITpaBuiIa
pH paboTe ¢ y4eOHBIM U TAOOPATOPHBIM 000PYI0BAHHUEM;

yYMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1eb UCCIEOBaHMS, aHAM3UPOBATh MOJNYYCHHBIE PE3YyJbTaThl U ACNaTh
BBIBOJIBL;

yMEHHE Yy4YacTBOBATh B Yy4eOHO-UCCIIEOBATEIbCKOW paboTe 1Mo Ouoioruwy,
SKOJIOTMU W MEAUIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOILECTB, U
myOJIMYHO MPEACTABIATH MOTYYCHHBIE PE3YJIbTAaThl HA YUCHHUECKUX KOH(PEPEHITUIX;

yMEHHUE OILICHUBATh dTUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 00IacTH
Owonorni ¥  MeAWIMHBI  (KJIOHUPOBAHHWE, HCKYCCTBEHHOE  OIUIOAOTBOPEHHE,
HaIpaBJICHHOE N3MEHEHHE TeHOMA M CO3/IaHUe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYUIECTBIISAITh OCO3HAHHBIM BBIOOp Oyaymieir mnpodeccnoHanbHOM
JEeSATENbHOCTHY B 00JacTM OHOJOTHUH, MEIUIMHBI, OMOTEXHOJOTWH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBa, MHUIIEBOM MNPOMBIIIICHHOCTH, YIAyOlsITh MO3HABATEIbHBIN
MHTEpEC, HaNpaBJICHHbIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJIOJDKEHNE ~ OMOJOTMYECKOTO  oOpa3oBaHMS B OpraHu3alMsaX  CPEAHETO
MpodeCCHOHATBFHOTO U BBICIIETO 00pa30BaHuA.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorusi» B 11 knacce
JOJIKHBI OTPa’KaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTUHBI MHpA, B



MO3HAHUM 3aKOHOB TPUPOJbl U PEIICHWH SKOJOTHYECKHX MHpOOJEeM ueIoBeYeCTBa, a
TaK)Ke B PEIIEHUH BOIPOCOB PALIMOHAIBHOTO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHUU
[IEHHOCTHOT'O OTHOLIEHHSI K MPUpOJIe, OOIIECTBY, YEJOBEKY, O BKJIaJ€ POCCUHCKHUX WU
3apyOexKHBIX YUEHBIX-OMOIOTOB B pa3BUTUE OMOJIOTUH;

YyMEHHE BJAJIETh CUCTEMOM OHOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAECT
OTpeJICICHHs] U TIOHUMAaHHUE CYIIHOCTH OCHOBOIIOJATaloIIUX OMOJOTUYECKUX TEPMHUHOB
W MOHATUN (BUA, dKOCUCTEMa, Ouocdepa), OUONOrHUYECKHUE TEOPUH (PBOJIIOIIMOHHAS
teopust Y. JlapBuHa, cuHTeTHYECKast Teopus 3Bostonun), yuenus (A. H. CesepioBa — o
OyTSX H HampaBieHusix spomonuu, B.W. Bepnanckoro — o Ouocdepe), 3aKoHbI
(renetnyeckoro paBHoBecus JIx. Xapau u B. BaiinGepra, 3apoapimeBoro cxoacta K.
M. bapa), mpaBuna (Muaumyma FO. JImOuxa, 5KOJOTHYECKONW MHPAMHUIALI IYHEPTHH),
runotessl (runoreza «mupa PHK» V. T'unbepra);

YMEHHUE BJIaJIETh OCHOBHBIMU METOJAMHU HAYYHOTO IMO3HAHHUSA, MUCTOJIb3YEMbIMU B
OMOJIOTMYECKUX UCCIIEJIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM (OIUCaHKE, U3MEPEHUE,
HAOMIOJICHHE, DKCIEPUMEHT), CIOCO0aMH BBISIBICHUS M OLEHKA aHTPOIOTEHHBIX
W3MEHEHUH B IPUPOJIE;

YMEHUE BbLACIATH CYILIECTBEHHBIE PU3HAKU: BUJIOB, OMOT€OIIEHO30B, 3KOCUCTEM U
onochepsl, CTAOMITM3UPYIOMIETO, IBIKYIIETO U Pa3phIBAIOIICTO €CTECTBEHHOTO 0TOOpAa,
AJUTONATPUYECKOTO M CHUMIATPUUECKOT0 BHI000pa30BaHUsA, BIUSHUSA IBUKYIIUX CHII
HBOJIIOIMM Ha TEHO(MDOH] TMOMYJSIUH, TPUCIOCOOJIEHHOCTH OPraHM3MOB K Cpene
oOWTaHus, 4YepelOBaHMsI HAIPaBICHUI SBOJIIOLUHU, KPYroBOpPOTa BEIIECTB U MOTOKA
SHEPrUu B IKOCUCTEMAX;

YMEHHUE YCTAHABIMBATh B3aUMOCBS3H MEX]y MPOLECCAMU IBOJIIOLIMH, JBUKYIIIUMHU
CWJIAaMH aHTPOTIOTE€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U MPUCTIOCOOTCHHUSIMU K
HUM OpPTaHU3MOB;

YMEHUE BBISBIISATH OTIMYUTEbHBIC IPU3HAKH KUBBIX CUCTEM, TIPUCTIOCOOIEHHOCTD
BUJIOB K cpele OOMTaHHs, a0MOTHYECKUX U OMOTHUYECKMX KOMIIOHEHTOB JKOCHCTEM,
B3aMIMOCBS3€H OPraHu3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHUI B 9KOCHUCTEMAX
CBOEM MECTHOCTH;

YMEHHE  UCIOJb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY [UIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYMI, B3aWMOCBS3M OPraHU3MOB U CpeAbl OOWTaHUS, €IUHCTBA
YeJIOBEUECKHUX Pac, HEOOXOAMMOCTH COXPAHEHHUSI MHOT000pa3us BUIAOB M SKOCUCTEM Kak
YCJIOBUS COCYILIECTBOBAHUS MPUPOJIBI U YEIOBEUECTBA;

yMEHHUE pellaTth OUOJIOTMUECKHE 33JauM, BBIABIATH MNPUYUHHO-CIICICTBEHHBIE
CBSA3M MEXK]y HCCIEAYEMbIMU OHMOJOTMYECKUMHU TMPOLECCAaMU U SBICHUSMH, JENaTh
BBIBOJIbl M IPOTHO3bI HA OCHOBAHUH MOJTYUYEHHBIX PE3YJIbTATOB;

yMEHHUE BBIMOTHATH JIA0OPATOPHBIE M MTPaKTUYECKUe pabOThl, COOMIOAATH MpaBUia
pH paboTe ¢ y4eOHBIM B TaOOPATOPHBIM 000PYI0BAHHUEM;

yMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh UX DKCIEPUMEHTAILHBIMU CPEICTBAMH,
bopmynupysl 1eb MCCIEAOBaHUS, AHAJIM3UPOBATh MOJyYEHHbIE PE3YyJIbTaThl U JeNaTh
BBIBOJIBL;



YyMEHHE YYacTBOBaTh B Yy4eOHO-HCCIIEOBATEIbCKOW paboTe 1o OHOJIOTHH,
HKOJIOTMM W MEIULMHE, MPOBOAMMONM Ha 0a3e MIKOJBHBIX HAy4YHBIX OOILECTB, U
nyOJIMYHO MPEACTABIATH MOTYYESHHbIE PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIHIX;

yMEHHE OIICHHBATh TUIOTE3bl U TEOPHUH O MPOUCXOKIECHUH >KU3HH, YEIOBEKa U
YeIIOBEUYECKUX pac, O TNPUYMHAX, TMOCIEACTBUSIX U Crloco0ax MpeaoTBPAIICHUS
r100aabHBIX I3MEHEHHUH B Onocdepe;

YMEHUE OCYIIECTBISTh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccruoHaIbHOM
JESITeNbHOCTH B 00JacTH OHOJOTHH, 3KOJOTHUH, HPUPOJONOIb30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUM, BETEPUHAPUH, CEJIbCKOTO  XO3SIMCTBA, MHILEBOM
MPOMBIIUICHHOCTH,  YIUIyOJsATh MO3HABaTeNbHBIM HMHTEpPEC, HAmNpaBiICHHbIM Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MPOGECCHH W MPOJOKEHUE OHOIOTHYECKOTO
00pa3oBaHUs B OpraHU3AIMAX CPEIHETO TPOPECCHOHATHLHOTO U BBICIIETO0 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBouacon DJIEeKTPOHHBIE
Ne Konrpoas- IIpakrn- (undpoBbie)
HaumeHoBaHuepa3/1e/10B H TEMIIPOTrPAMMbI
n/m Bcero HbIepPadoT yeckuepa®  o0paszoBaTe/ILHbIED
bl OTBI ecypchbl
1 buonorusikaknayka
2 JKuBbie cUCTEMBI U MX U3YyYCHUE
3 buonorusknerku 0.5
4 XUMHYECKASIOPTaHU3ALUSAKIETKU 10 1
) Crpoenue 1 PyHKIUUKIETKH
6 OOMeH BeIIeCTB U MIPEBpAICHNE YHEPTUH B KIICTKE 1
2 Hacnencreennast uaopmanus u peaau3anus e¢ B 9 0.5
KIIETKE
8 JKU3HEHHBINIIUKIIKIIETKU 6 1
9 Ctpoenne u PyHKITMHOPTAaHU3MOB 17 1.5
10 Pa3MHOXk€eHHE U pa3BUTUEOPTAHU3MOB 8 1.5
11 ['eHeTnka — HayKa O HACIIEJICTBEHHOCTH U ) 0.5
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHUHACIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTUM3MEHYNBOCTH 6
14 I'eneTrkavenoBeka 3 0.5
15 CenexknusiopraHu3MOB 4 1
16 broTtexHoOMOTHSA U CHHTETUYECKASIONOIOTHSI 4




17 Pe3epBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KJIACC

KosmuyecTrBoyacos
K DJIEKTPOHHbIE
OHTPOJIb
Ne P Ipakru-  (uupposkie)
HaumeHoBaHuepa3/1e/10B U TEMIIPOTPAMMBbI -
n/m Bceero yeckuepa 00pa3zoBaTe/IbHbIED
HbIEPA0OT
00TBI ecypchl
bl
1 3apokACHNE U PA3BUTHE IBOTFOIIMOHHBIX 4
npeCTaBIeHUH B OMOIOTHN
2 Mukpo3BoJtoLus U e€pe3yabTaThl 14 2
3 Maxkpo3BoIOLHS U €€PE3YIIbTATHI 6
4 [IpoucxoxieHre u pa3BUTHE KU3HU HA 3eMIie 15 1.5
5 [TpoucxoxaeHreYe0BeKa — aHTPOIIOT€HE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOIICHUSX
6 OpPTraHU3MOB U HAJOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cpeaoun
7 Opranu3mbl U Cpe1a0OUTaHUS 1.5
8 DKOJIOTUABUAOB U MOIYJISLIHMA 0.5
9 DKOJIOTHICO00IIECTB. DKOJIOTHUECKHUECUCTEMBI 12 0.5
10 buocdepa — rnmobanbHasIKOCUCTEMA 6
11 YenoBek u OKpy:Karoascpeia 6
12 Pe3zepBHOEBpEMS 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KonmyectBouacos
Ne T Kourpons  Ilpaktu-  /[lara CKTPOHHBICII)
eMaypoka pOBBICOOpa3oBaTen
/I Bceero HbIE YECKHE W3yYECHUS
BHBIEPECYPChHI
paboThI paboThI
1 buosnorus kak KOMIUIEKCHAs HAyKa U Kak 1 4.09
4acTh COBPEMEHHOT0 00IIECTBa
2 JKuBble CUCTEMBI U UX CBOICTBA 5.09
3 YpoBHEBasSOPTaHU3AMUSKUBBIXCUCTEM 7.09
4 Hcropust OTKPBITUS U N3YUYEHUS KIETKU. 1 11.09
Krnerounasiteopust
MeTo1b1 MOJIEKYIISIPHON U KJIETOYHOM 12.09
ouonoruu. [IpakTrueckas padora
5 «M3yueHune MeToI0B KICTOYHON OMOJIOTHI 1 05
(xpomarorpadus, >1eKTpodopes, '
muddepennmaibHOe IEHTPUPYTUPOBAHUE,
[TLIP)»
6 XUMHYECKUICOCTaBKIETKH 1 14.09
; MunepalilbHBIE BEIIECTBA KICTKH, UX 1 18.09
ouosiornyeckas poib
OpraHn4eckue BEIIeCTBa KICTKH — OCITKH. 19.09
8 JlabopatopHas padota «OOHapyKeHue 1 05
OCJIKOB C TIOMOIIbIO KA4EeCTBEHHBIX '
pEeaKLIHi
9 CsoiicTBa, Ki1acCU(pUKAIUsI U PYHKIIUH 1 21.09




OEJIKOB

10 OpraHn4ecKHeBeIeCTBAKIETKA — 25.09
yTJICBOIBI
11 OpraHn4ecKHeBeIIeCTBAKIETKA — JIUIIH/IbI 26.09
Hykneunossie kucinotel. JIHK u PHK. 28.09
12 JlaGoparopnas pabora «MccnenoBanne 05
HYKJICMHOBBIX KHCJIOT, BbIJICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY
13 Crpoenue u pyukuun ATD. JIpyrue 2.10
nykieosuarpudocars (HTOD)
14 Cexksenupoanue JJHK. Metoapl reHOMUKH, 3.10
TPAHCKPHUIITOMUKH, IIPOTCOMUKH
15 MeToAbICTPYKTYPHOMOHOIOTHH 5.10
16 Tumnbiknerok. [TpokapuoTHyeckasikieTka 9.10
CTpocHHE 3yKapHOTHICCKON KIICTKH. 10.10
17 [Ipaktrueckas pabora «/3ydeHne cBONCTB 0.5
KJIETOYHON MEMOpaHbD»
18 [ToBepXHOCTHBIAATIAPATKIICTKH 12.10
OnHOMEMOpaHHBIC OPTAHOUIBI KIICTKH. 16.10
19 [Ipaktrueckas pabota «3ydeHue 05
JIBYDKCHUS IIUTOIUIA3MBI B PACTUTEIIBHBIX
KJICTKaX»
[TomyaBTOHOMHBIE OPTaHOHIBI KIICTKH: 17.10
20 MHUTOXOHJIPHH, TIacTubl. JJabopaTopHas 05

pabota «VccienoBanue mia3Moan3a u
JIETIIa3MOJIU3a B PACTUTEIBHBIX KIETKAX)»




21

HememOpaHHbICOpraHOUIBIKIIETKH

19.10

22

Crpoenue u pyHKuuusapa

23.10

23

24

CpaBHI/ITeJ'ILHaH XapPaKTCPHUCTHKA KIICTOK

sykapuort. JlabopaTopHas pabora «3ydyenue

CTPOCHH: KIICTOK PAa3JIMYHBIX OPIaHU3MOB»

ACCUMWISIINAS U TUCCUMUIISITIASI — JIBE
CTOPOHBI MeTaboM3Ma. TUrbl oOMeHa
BeniectB. JlabopatopHas padora «3ydyenue

KaTATATHIECKON aKTUBHOCTH (DEpMEHTOB (Ha

MMpuMCpeC aMuJia3bl NI KaTaJ'IaSBI)»

0.5

24.10

26.10

25

DepMEHTATUBHBIN XapaKTeP peaKUm
KJIeTOYHOro MeTabonusma. JlabopaTtopHas
pabora «3yuenne pepMeHTaTUBHOTO
paclIeIieHns IEpOKCUAa BOAOPOAa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX

0.5

7.11

26

benku-akTuBaTOPHI U OEIKU-UHTUOUTOPHI

9.11

27

ABTOTPOGHBIATUTIOOMEHABEIIECTB

13.11

28

29

doTtocunTE3

XemocunTes. JlaboparopHas pabora
«CpaBHeHHE MpoIieccoB (OTOCUHTE3A U
XEMOCHHTE3a)

0.5

14.11
16.11

30

31

AHa3poOHbIe Opranu3mMbl. Buabl OpoxeHus.
JlabopatopHas pabota «CpaBHEHHE
MIPOIIECCOB OPOIKECHUSI M IBIXAHUSD)

AspoOHBIE OPTaHU3MBI. DTarbl
YHEPTETUYECKOT0 0OMEHa

20.11

21.11




DHeprus MeMOpaHHOTO IpaJueHTa

23.11

32 npotoHoB. Cunte3 AT®: paboTa NpOTOHHOU
AT®-cunTaszbl
33 PeaknumumaTpruiHOTOCHHTE3 2711
34 Tparckpunius — maTpudHbiiicuaTe3 PHK 28.11
35 Tpancasus u e€aTarnbl 30.11
36 Koauposanue amunokuciot. Pomib pubocom 4.12
B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y MpoKapuoT U 5.12
IYKapuoT
38 MonexkynspHble MEXaHU3MBI SKCIIPECCUHU 7.12
T'€HOB y SYKapHOT
Bupycsl — BHEKIETOUHBIE (DOPMBI KUZHU U 1112
39 obnuratHble apa3uthl. [IpakTudeckast 0.5
pabota «Co3naHre MOJICITH BHPYCa»
40 Bupychsie 3360H€BaI:II/I$I YeJI0BeKa, 12.12
KUBOTHBIX, PACTCHHM
41 HanorexHo0rnu B OMOJIOTUY U METUIINHE 14.12
42 JKN3HEHHBINIINKIIKIIETKH 18.12
43 Martpuunsiiicuares3 JJHK 19.12
Xpomocomsl. JlabopaTopHast paboTta 21.12
44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenapaTax»
45 JleTTeHNEKIIETKH — MHTO3 25.12
46 Tumnbl kaeTok. KaprokuHes v MUTOKHHE3. 05 26.12

JlabopatopHas pabota «Habmronenne




MUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MHUKpOIIpEnaparax)»

47 Peryisimusipku3HEHHOT OIUKIIAKIIETOK 28.12
48 Opranu3zMKakeIMHOELEI0e 9.01
49 Txanu pacrenuii. Jlaboparopnas padora 0.5 11.01
«M3yueHue TkaHen pacTeHU
TkaHU )KMBOTHBIX U YEIOBEKA. 15.01
50 JlaGoparopnas paborta «/3ydeHne TKaHeH 0.5
KUBOTHBIX)»
Opranbl. Cuctemsl opraoB. JlabopaTopHast 16.01
o1 pabota «/3ydyeHne opraHoB IIBETKOBOTO 0.5
pacTeHus
52 OnoparenaopraHu3MoB 18.01
53 JIBM>KeHHEOpTraHN3MOB 22.01
o4 [Intanueoprann3MoB 23.01
55 [TuraHue MO3BOHOYHBIX KUBOTHBIX. 25.01
[TumeBapuTenbHas cUCTEMA YEI0BEKa
56 JIpIxaHneoprann3smMoB 29.01
57 JIpIXaHWEe MO3BOHOYHBIX )KUBOTHBIX U 30.01
YyeJnoBeKa
58 TpaHCIIOPTBEIIECTB Y OPraHU3MOB 1.02
59 KpoBeHnocHas cuctema mo3BOHOYHBIX 5.02
YKUBOTHBIX U YEJIOBEKa
60 Brigenenue y opranu3mon 6.02
61 3aiuTa y Opranu3MoB 8.02
62 NMMyHHasicucTeMayenoBeKa 12.02




63 Pa3apaxuMOCTh U PETyJIAIUS Y OPraHKU3MOB 13.02
64 ['ymMopanbHast peryysiius U SHAOKPHHHAS 15.02
CHCTEMa )KHBOTHBIX U YEJIOBEKA
65 dopMbIpa3MHOKEHUIOPTAHU3MOB 19.02
66 [TosoBoepa3sMHOKEHHE 20.02
67 Metio3 22.02
I'ameTorenes. OOpa3oBaHHE U Pa3BUTHUE 26.02
68 HOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«M3yueHne CTPOCHHS TTOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKPOIIPEapaTax»
69 WHauBuayaibHOCPa3BUTHEOPTAHU3MOB — 21.02
OHTOTEHE3
20 3akiajKa OpraHoB U TKaHEH 13 29.02
3apOJIBIIICBBIX JIUCTKOB
Poct u pa3zBuTHe )XUBOTHBIX. JlJabopaTtopHas 4.03
71 pabota «BrIsiBICHHE MPU3HAKOB CXOJCTBA 0.5
3apOIBIIICH TO3BOHOYHBIX KMBOTHBIX)
PasMHOXECHHE U pa3BUTHE PACTCHUH. 5.03
72 JlaboparopHas pabora «CTpoeHHEe OpraHOB 0.5
Pa3MHOYKEHUS BBICIINX PACTCHHI
73 VcTopusi CTAHOBIICHUSI U Pa3BUTHUS TCHETUKH 7.03
KaK HayKH
OCHOBHBIE TIOHATHS U CUMBOJIbI T€HETHKHU. 11.03
74 Jlabopatopnas padota «Ipo3zodmuna kak 0.5
00BEKT FreHeTHUECKHX HCCIICIOBAHUI»
75 3aKOHOMEPHOCTH HACIICIOBAHMUS MPHU3HAKOB. 0.5 12.03




MonorubpuaHoe cKpenuBaHue.
[IpakTuyeckaspadbora
"N3y4yeHunepe3ynbTaTOBMOHOTUOPUIHOTOCKD
eIMBaHus y 1po30Quib"

76 [{UTOIOrNYeCKMEOCHOBBIMOHOTHOPHTHOTOCK 1 14.03
peIIBaHMS

7 AHaIM3UPYIOIICECKPEIBAHNUE. 1 18.03
HenonnoenommuunpoBanue
JurnbpunHoe ckpemuBanue. [Ipaktuaeckas 19.03

78 paborta «3ydyeHue pe3yabTaToB 1 0.5
JUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBDY

79 [{UTOIOrN4YeCKHEOCHOBBIAUTHOPUAHOTOCKPE 1 21.03
IIABAHUS

80 CuenneHHOCHACICIOBAaHUETTPU3HAKOB 1 1.04

81 XpOMOCOMHAsI TEOPHUSHACIICACTBEHHOCTH 1 2.04

82 ['enerukamnona 1 4.04

83 ['eHOTHIIKAKIEIOCTHASICHCTEMA 1 8.04

84 FeHeTI/I‘I?CKI/Iﬁ KOHTpPOJIb Pa3BUTUS 1 904
pacTeHuii, )KUBOTHBIX U YEIOBEKA

85 M3MeHYMBOCTHIIPU3HAKOB. 1 11.04
BunpmmsMeHunBOCTH

86 MouukannoHHAsTH3MEHYUBOCTh 1 15.04
BapuanuonHslii psia 1 BapualnoHHast 16.04

87 kpuBasi. JlJabopaTopHas padbora 1 05

«MccnenoBanue 3aKOHOMEPHOCTEN
MOU(UKAITMOHHON U3MEHYMBOCTH.




88

89

90

ITocTpoeHnEBapUALIMOHHOTOPSIA U
BAPUALIMOHHOVKPUBO

['eHOTHIIMYECKASIM3MEHYHBOCTb.
KoMOnHaTHBHAsSIM3MEHUYHBOCTh

MyTanroHHas U3MEHUYUBOCTb.
[IpakTuueckas padbota «MyTtauuu y
Tpo30¢uiIbl (Ha TOTOBBIX
MUKpOTIpEnapaTax)»

3aKOHOMEPHOCTH MYTALIMOHHOIO MIpOLecca.
ONUreHeTKa U SMUre€HOMUKA

0.5

18.04

22.04

23.04

91

['enetuka uenoseka. [Ipaktuyeckas pabora
«CocTaBieHHE U aHAJIU3 POJIOCIOBHOM

0.5

25.04

92

MeToapIMe TMIIMHCKONTCHETUKU

29.04

93

94

95

3HaueHue MEIUIIMHCKON T€HETUKH B
MIPEIOTBPAIICHAH U JICUCHUH TCHETHYECKUX
3200JIEBAHUI YEIIOBEKA

OCHOBHBIC ITOHATHUS CEICKIUH.
JlabopatopHas pabota «M3yueHnue copToB
KYJIbTYPHBIX PACTCHHH U MTOPO/T JOMAITHUX
JKUBOTHBIX)

MeToibI CeNeKIIMOHHON PaOOTHI.
JlabopatopHas pabota «/3yueHrne MeTo10B
CEJIEKIIUU PACTEHUIN»

0.5

0.5

30.04

6.05

7.05

96

JlocTrxkeHus celeKUMu pacTEHUI 1
#KUBOTHBIX. [[pakTHueckaspadbora
«ITpuBUBKapacTeHU»

13.05

97

CoxpaHeHune, U3y4eHHUE U UCIIOJIb30BAaHUE

14.05




TeHETHYECKUX PECYypPCOB

BHOTEeXHOJIOTHS KaK HayKa U OTPacb 16.05
98 npou3BojicTBa. [IpakTnyeckas pabora 1 0.5
«H3yueHne 00bEKTOB OMOTEXHOJIOTUU»
99 OCHOBHBICHAMPABJICHUSICHHTETHYCCKONOHMOIT 1 20.05
OTHH
100 XpPOMOCOMHas ¥ TeHHASUHKEHEPHUS 21.05
101 MemuuHCKHeONOTEXHOJIOT U 23.05
102 Pe3epBHBIH ypoOK. HOBT(jpeHI/Ie, 00o01eHue, 1
CHCTeMAaTHU3allMs 3HAHU
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOI'PAMME




11 KJIACC

KosmuyecTrBoyacos
JJIeKTPOHHbIEN
Ne Kourpoas Ipakrn- Matausy
Temaypoka ¢ppoBbIcOOpa3oBa
n/m Bcero  HblepaGor  uyeckuepa® — YeHHs
TeJbHbIEPeCYPChl
bl OTBI
1 OpomormonHasteopust Y. lapsuna 1
) JIBIOKYIIHE CHITBI DBOJIIOIUH BUIOB 110 Y. 1
JapBuny
3 Boprba 3a cyiecTBoOBaHNE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN 0TOOD
4 DOpMHUPOBAHNECUHTETUUECKOUTEOPUUIBO 1
JOLUU
5 DTarbl HBOJIOIMOHHOIO TPOIIecca: 1
MUKPOIBOJIOIHSI U MAKPOIBOTFOIIHSI
5 [Tonmysnsiiusa — 1
AJIeMEHTapHAasIe IMHUIIABOIIOIUN
3aKoH reHeTH4YecKoro paBHoBecus JIx.
2 Xapnau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BbIsBICHNE U3BMEHINBOCTHU Yy '
0co0eit 0JTHOTO BUAA»
8 DneMeHTapHbIe(PaKTOPHIIBOIIOINH 1
9 Dddext ocHoBarensa. dpdext 1
OyTBLIOYHOTO TOPJIBIIIIKA
10 Murpanuu. M3osumn nomyJisiiumn: 1
reorpadudeckas, OnoJorudecKas




11

12

13

14

15

EcTecTBeHHBIN 0TOOp — HANPaBIISIONTUI
(hakTOp IBOJIOIIMHN

[TonoBoitoTOOp

[IprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIUH.
JlabopatopHas padota «3yuenue
apoMop(}o30B U uANMOATANITAIIUN Y
PACTEHUH U )KUBOTHBIX)»

[Tpumeps! mpucnocobaeHui y
OpraHu3MOB: MOp(doIoruyecKue,
(busnonornyeckue, OMOXUMUIECKHE,
noBeneHueckue. JlaboparopHaspadbora
«[IpucnocobaeHNsIOPTraHu3MOB U
MXOTHOCHUTENHHASIEIECO00PA3ZHOCTHY

Bun, ero kputepun u CTpyKTYypa.
Jlabopartopnas pabota «CpaBHECHUE BHJIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

CrpykTypaBuna
BunooOpa3oBanuekakpe3yIbTaTMHKPOIBO
JOIUU

18
19

CBHSBMHKPOBBOHIOLII/II/I U 3IITMACMHUOJIOTNH

Makponssomonus. [laneonronornueckue
METO/IbI U3yUEHUS IBOITIOLINH

20

buoreorpapuueckneMeToabIn3yYeHUSAIBOI
IOLIUH

21

OMOPHOJIOTUYECKHUE U CPABHUTEIHHO-
Mopdonornueckrue MeTo bl U3y4eHus




SBOJIIOIIAHT

MouieKyIsspHO-T€HETUUECKUE,

22 OMOXMMHYECKUE U MATEMaTHICCKHE
METO/Ibl M3yYECHHSI BOJIOLNUN

23 OO01Me3aKk0HOMEPHOCTHUIBOTIOIIUH

24 AnanTuBHas paauanus. HepaBHOMEpHOCTD
TEMIIOB JBOJTIOIIUU

95 HayuHbie TUIIOTE3bI POUCXOXKICHUS
KU3HU Ha 3emiie

26 JloHay4HBIE MIPEJICTABICHUS O 3aPOKICHUH
KU3ZHU

97 OCHOBHBIEATANIBIHEOPTaHUYECKOWIBOIIIOLIN
u

28 ['unore3b3ap oK ICHUSKU3HI
UcTopus 3emnn 1 METOIbI €€ N3yUeHusl.

29 Jlabopatopnas padota «M3yuenue u 05
OIMMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY»

30 HavansHpiesTanbIOpraHnyeCKONIBOTIOIUU

31 DBOMIOIUSIPYKAPHOT
OCHOBHBIE 3TaITbl SBOJIIOIAN

39 pacturenbHOro Mupa. [lpakTrueckas 05
pabota «3ydenne ocoOeHHOCTEMN '
CTPOCHHMSI PACTCHUIN Pa3HBIX OTICIOBY

33 OCHOBHBIE 3TaITbl SBOJIIOIUN KHBOTHOTO

MHpa




SBOHIOHI/IH KHUBOTHBIX. HpaKTI/I‘—IeCKaH

34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOCHUS MTO3BOHOYHBIX KUBOTHBIX)

35 Pa3zBuTue xu3Hu Ha 3emiie 1o 3paM U
neproam

36 MaccoBbie BBIMHPAHUsI — YKOJOTHIECKUE
KPHU3HCHI MPOILIOTO

37 CoBpEeMEHHBIH SKOJIOTMYECKUN KPU3UC,
€ro 0COOEHHOCTH

38 CoBpeMeHHasCUCTEMaoPTraHUuYECKOTOIIPO
IIOTO

39 OCHOBHBIECHCTEMATUICCKUETPYIIITLIOPTaH
U3MOB

40 AHTpOMOJIOTUS — HAyKa O YEJIOBEKE

41 Pa3Butne npencrasienuit o
MIPOUCXOKICHUH YeJIOBEeKa
MecTo yenoBeka B CHCTEME
opranuyeckoro mupa. Jlaboparopnas

42 pabora «3ydenne ocoOeHHOCTEM 0.5
CTPOCHHSI CKeJIeTa YeI0BeKa, CBI3aHHBIX C
MPSIMOXOXKICHUEM)

43 JIBIOKYIIHECUITBIAHTPOTIOTEHE3a

44 CooTHotieHue OMOJIOTUYECKUX U
COLIMATBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIECTAIMMAHTPOIIOTEHE3A

46 [TaneoreHeTrka u MmajcoreHOMHUKa




47

9BOJ’IIOHI/I$ICOBpGMCHHOFO‘-ICJ'IOBeKa

48

49

Uenoseueckue pacel. [Ipaktnueckas
paboTta «M3ydeHne I3KOTOTUIECKUX
aZanTalnui 4eI0BeKay
MexaAuCUUITMHAPHBIEMETOIIAHTPOTIOIOT
U

0.5

50

o1

3apO)KI[€HI/I€ " pa3BUTHUCIKOJIOTINHU

Mertonst 3xostorun. JlabopaTopras padota
«M3ydeHne MeTo10B SKOJOTHIECKUX
HCCJICIOBAHUI

0.5

52

53

3HauYCHHE YKOJIOTHUCCKUX 3HAHUI JIIA
YCJIIOBCKA

DKOJIOTUYECKUEPAKTOPHI

54

Abuoruueckue paktopsl. CBET Kak
sKosorudeckuit paktop. JlabopaTtopHas
pabota «BbIsBI€HNHE IPUCTIOCOOICHU I
OpPTaHU3MOB K BIIUSTHUIO CBETa»

0.5

55

56

Abuoruueckue axkropsl. Temmneparypa
KaK 9KOJIOTHYECKUN (pakTop.
JlabopatopHas pabota «BbisiBieHue
MPUCTIOCOOJIEHUI OPraHU3MOB K BIUSHUIO
TEeMIIepaTyphI»

Abuortuueckue pakTopsl. BiaxkHocTh Kak
skosorudeckuit pakrop. JlaboparopHas
paboTta «AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSD)

0.5

0.5

S7

CpenploOuTaHUSIOPraHu3MOB




58

buonornuecknepuT™Mbl

59 KuznennsiepopMbIOPraHU3MOB

60 buotnyeckuedaxTops
3HaueHne OMOTUYECKUX B3aUMOICHCTBUIA

61 IUIS CYILIECTBOBAHUS OPraHU3MOB B Cpejie
oOuTaHus

62 DKOJOTrHYeCKUEeXapaKTePUCTUKHUIIONY LN
u
OCHOBHBIE TTOKA3aTEIH MTOMYJISIIHIH:

63 YHCIEHHOCTD, TNIOTHOCTH, BO3PACTHAS U
MOJIOBAs CTPYKTypa
OCHOBHBIE MTOKa3aTeJH MOMYJISIIH:

64 POXKTaEMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIUH

65 DKOJIOrMYeCKasgCTPYKTYPATOMYJIISIIUH

66 JliHaMuKa MOMyJISIUM U €€ perysus

67 KpuBbie pocta 4MCICHHOCTH MOMYJISIIUH.
KpuBbic BEIKHBaHWSI
KOJIOTHYECKas HUIIIA BUA.

68 Jlabopatopnas padota «IIpucnocobienus 0.5
CEMSTH PACTCHHI K PaCCEIICHUIO

69 BunkakcrucreMarony s

20 3aKOHOMEPHOCTH TIOBEICHUS U MUTPAIANA
KUBOTHBIX

71 Coo0m1ecTBOOpraHu3MOB — OHUOIICHO3

72 DKOCUCTEMAKAKOTKPBITASICUCTEMA




KpyroBopor BeecTs 1 NOTOK SHEPTHUH B

73
IKOCUCTEME

74 OCHOBHBIENIOKA3ATEIIMIKOCUCTEMBI

75 DKOJIOTHYECKUETTUPAMUIbI

76 N3meHeHuns1coo0IecTB — CYKIECCUU

77 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBIMOPEN U OKEaHOB

78 IIpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPONOT€HHBIEIKOCUCTEMBI

80 VYpboskocuctemsl. [Ipaktuyeckas pabora 05
«M3ydenue u onucanne ypoosKOCUCTEMBI» '
3akoHOMEpHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aHMOJICUCTBUI OPraHU3MOB B
AKOCUCTEMAX
MexaHu3mMbl BO3AEHUCTBUSA 3arpPsI3HEHAN

89 Pa3HbIX TUIIOB HA CyOOpPraHn3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIUOHHOM U
SKOCHUCTEMHOM YPOBHSIX

83 buocdepa —
oO1erianeTapHasio00109Ka3eMITn

84 VYuenue B. 1. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTUCYIIECTBOBaHUsI01OChED
BI

86 KpyroBopoTts! BemecTs u

OMOreOXNMHUYECKHUE M KJIbI




3oHanbHOCTH OMochepsl. OCHOBHBIC

87
OMOMBI CyIIIN

88 YcroitunBocthOMOChEpHI

89 DKOJIOrM4ecKre KPU3UChI U UX MIPUUUHBI

90 BoszaeiicTBueuenoBexkanabuochepy

01 AHTponoreHHoe BO3/eiicTBHE Ha
PACTUTEIIbHBIN U KUBOTHBIA MUP

92 OxpaHanpupo/sl

03 OCHOBHBIE PUHITUIBI YCTONYHUBOTO
Pa3BUTHS YETIOBEUECTBA U MPUPOIbI
PanmonansHO€ IPUPOIONIONB30BAHKE U

94 COXpaHCHHE OMOJIOTHIECKOTO
pazHoOoOpa3us 3eMitn

95 O6001menue Mo TeMe «MHUKPOIBOTIONHUS U
€€ pe3yJIbTaTb»

96 O6001m1eHue Mo TeMe «MakpoIBOTIONHUS U
€€ pe3yJIbTaTb»

97 O606mmenue no Teme «lIpoucxoxaenue u
pa3BUTHE XKU3HU HA 3eMIIe»

08 O600menue no teme «IIpoucxoxaeHue
YeJI0BEeKa — aHTPOTIOTECHE3)

99 O60061eHue Mo Teme «IKOJIOTHsI — HayKa O
B3aMMOOTHOIICHUSX OPTaHU3MOBY

100 O606mmenue no Teme «OpraHu3Msbl U cpeaa
oOuTaHus»

101 O00011eHME 110 TeEMe «DKOJIOTUA BUIOB U




TIOITYJISLII

102

O606mmenue no Teme «buocdepa —
rJ100aJIbHAst KOCUCTEMa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

7.5




YYEBHO-METOANWYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

* buonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue; moj
penakuueii [laceunuka B.B., Aknmoneproe o6miectBo «M3nareascTBo
«IIpocsemenue»

* buonorus, 11 kmacce/ [Taceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue; moj
penakuueit [laceunuka B.B., Aknmoneproe o0miectBo «M31arenscTBoO
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA
OOII COO MBOY «lIIpuropbeBckasi CpeAHsIsl LIKOJIa»

5) aBTOpCcKoii mporpammoii o 6uonoruu NU.H. I[Tonomapéa, B.C. Kyumenko, O.A.
Kopnunosa, A.I'. [Ilparomuinos, T.C. Cyxoa buonorus: 5—11 knaccsl : [Iporpamma. —
M. :BenTana-I'pad, 2014.

6) Yuebnsim mianom MBOY «lIpuropseBckas cpenusis mkona» Ha 2022-2023
yueOnbiit rof 7) «Ilonoxxennem o paboueit mporpamme nenaroray MbOY
«IIpuroppeBcKas CpeIHss KO

VYyeonuk buonorus : 10 knacc —[lonomapesa U.H., Kopaunosa O.A., Yepnosa H.M.
M.:Bentana — I'pad,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
OOII COO MBOY «IIpuropbeBckasi CpeAHsIsl IIKOJIa»

5) aBropckoit nporpammoii no 6uonorun U.H. Ilonomapéra, B.C. Kyumenko, O.A.

Kopuuiosa, A.I'. Iparomunos, T.C. CyxoBa buonorus: 5—11 knaccer : [Iporpamma. —

M. :Benrana-I'pad, 2014.



6) Yueonnim ianoM MBOY «lIpuropseBckas cpennss mikona» Ha 2022-2023
yaeOHbIii ros 7) «Ilonoxenuem o paboueit mporpamme negaroray MbOY
«IIpuropbeBcKas CpeHssl MIKOJIa»

VYyeonuk buonorus : 10 knacc —[Tonomapesa M.H., Kopaunosa O.A., UepHoa H.M.

M.:Benrana — 'pad,
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