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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpelHero obmiero odpazoBaHus pa3zpaboraHa Ha ocHOoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®eaepanumny,
dI'OC COO, Konnenuuu mnpenogaBaHus yueOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUN (PeaepaibHOM paboyeil mporpaMMbl BOCITUTAHUS.

Yuebubiii npeamer «buosnorusy yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON o0iacTu «EcTecTBeHHO-
HayuyHbele mpeamersy. CormacHo monoxenusm PIOC COO mnpodunsHbIe
ydeOHbIe MpPeIMEeThl, U3y4aeMble Ha yTIyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepenmanii  oOydeHUsT Ha YPOBHE CpeAHEero ooOmero oOpa3oBaHUs W
NPU3BaHbBl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpPEIHUM
o01mmM, cpemrHuM Tpo(eCcCHOHATBHBIM U BBICIIM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 O3TUX YYEOHBIX TMPEIMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00pa30BATENbHBIX, BOCIUTATENIbHBIX U Pa3BUBAIOLINX
3a/1a4, CBA3AHHBIX C MpOQOpUEHTalMEd OO0YyYalolUXCd W CTUMYJIUPOBAHHUEM
UHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOT'O 3HAaHMSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIULIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.



[Iporpamma mo ydebnomy mnpeamety "buomoruss" maér mpenacraBieHuE O
Henu U 3a1adax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
yYpOBHE, OIpeenseT 00s3aTreabHoe (MHBapUAHTHOE) MPEIMETHOE COAepKaHUE, €TO
CTPYKTYpUPOBaHME 1O pa3fenaM MU TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIEIOBATEIbHOCTh M3YyYEHHs] y4eOHOTrO Marepuana c Y4EToM
MEXMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouonoruu
peaan30BaH NPUHIMI TMPEEMCTBEHHOCTH C H3YyYE€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTO  00miero  oOpa3oBaHusi, Ojarojaps dYeMy MPOCMaTpUBAETCS
HAIpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 3I0pOBOM 00pa3e >KHU3HH, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpYy»XKawlleil npupoaHoit cpene. B
nporpaMMe Mo OWOJIOTMH Tak)Ke TMOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorus» B peammsamuu  TpeboBanuit DPI'OC COO K mnIAHUPYEMBIM
JUYHOCTHBIM, METAaNpEAMETHBIM W MPEJAMETHBIM pe3yJjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-IIO3HABaTENIbHOM  J1€ATEIbHOCTH
00yJarIMMXCsl 0 OCBOCHHUIO COJIEpKaHUsl OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHusl.

VY4eOHnsbiii peameT «buonorus» Ha ypoBHE CPEAHETo OOIIero oOpa3oBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuIMpeHre W yriiyOJieHHe 3HAaHWUA O00YyYarolUMXCsl O >KMBOM MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OHOJOrvMH, SMOPHOJOTUM M OMOJIOTMM PAa3BUTHUA,
IeHETHKH, CEJIEKI[MU, OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YYEHHUS U DKOJIOTUH.

Nzyuenne yueOHOoro mnpeamera «buomorus» Ha yriayOlIeHHOM YpOBHE
OpUEHTHUPOBAHO HAa MOATOTOBKY OOYyYAlOMIMXCS K MOCIEAYIOIIEMY MOJyUYEHHUIO
OMOJIOTUYECKOrO0  00pa3oBaHMs B By3aX W OpraHU3alMSIX  CPEAHETO
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEp X aHUsl COCTABIISIET CUCTEMA
OMOJIOTHMYECKUX  3HAHMW, TOJYYEHHbIX TNpPU H3YyYEeHUH OOydYaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJIOB OMOJOTHMH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOJydYalOT pa3BUTHE. Tak,
pacuMpeHbl U YriayOJjeHbl OMOJOTMYECKUE 3HAHUA O PACTEHHSX, >KUBOTHBIX,
rpubax, OaKkTepHsX, OpraHu3Me 4YeJoBeKa, OOIIUX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIBHO BKIJIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanuss OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOTYYCHHBIMA OOYYAIOIIMMHUCA TPU H3YYCHHUU
bu3uKY, XUMHH, Treorpaduy 1 MaTEMATUKH.

Crtpykrypa mporpamMmbl 1o ydeOHoMmy mnpeametry "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI W 3BOJIOLMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.



CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliH, SBOJIIOIIMHA OPTaHUYECKOro MUpa Ha 3emiie,
COXpaHEeHHUs Ouojoruyeckoro paszHooOpasusi miaHetsl. Tak, B 10 kmacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMM W CHUHTETUYECKON
OWOJIOTHHY, aKTyaIM3UPYIOTCS 3HAHMUS OOYydYaromMXCcs MO OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00ecneuUTh  OCBOEHHUE
oOyyJaromumMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIIUIIOB U MPABUII,
JekKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUH, IPUKIIAHBIX ACMEKTax OMOJIOrMuecKux 3HaHui. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsgy co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
1no OMOJIOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW oOnacTh OWOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTHIECKUX MPOOIIEeM.

[enb uzydenus yueOHnoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBNIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYPHO-(QYHKIIMOHATbHOMN
OpraHu3alMi >KUBBIX CHCTEM pPa3HOrO paHra U MpuoOpeTeHHue YyMEHUU
UCIIOJIb30BATh 3TU 3HAHUSA B (DOPMUPOBAHMM MHTEpEca K ONpeAes€HHON 00yacTu
npo(ecCUOHANILHON JIeITEeIbHOCTH, CBSI3aHHOM C OMOJIOTHel, WM K BBIOOPY
y4eOHOT0 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHuUS.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomnorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIeUnBAETCS PEHICHUEM CIEIYIOIINX 3a/1a4:

OCBOCHHE O0YYaIOIIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBHUJIaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPa; O
CTPOCHHUH, MHOTOOOpa3MM M OCOOCHHOCTAX OHOJOTUYECKHX CHUCTEeM (KIIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OIIeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCJIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJICHHE OO0YyYarouMxcs ¢ METOAAMM TMO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIKYJSIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJOTUM W OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeJeKUMH, OUOTEXHOJOTMH M CHUHTETUYECKOW OMOJIOTMH, MaJIeOHTOJOTUH,
HKOJIOTUHM);  METOAAaMH  CaMOCTOSITEJIBHOTO  NPOBEIEHUS  OMOJOTHYECKHX
ucclenoBaHuii B Jabopatopud W B mpuponae (HaOMoneHHWe, WU3MEpeHHue,
HKCIIEPUMEHT, MOJICTIUPOBAHHE);



OBJAJICHUE OOYyYalONUMHUCA yMEHUSMHU: CaMOCTOSITEIbBHO  HAXOUTh,
aHAM3UPOBATh W WCIOJIB30BaTh OMOJOTHYECKYI0 WH(GOPMAIINIO; TOJIH30BATHCS
OMOOTHYECKON TEPMHUHOJIOTHEH U CHMBOJMKOM; YCTaHAaBIUBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM UM  COLMAJIbHO-3KOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npoOjemMaMu 4YeJIOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH JIESITEIbHOCTH IO
OTHOILIICHUIO K OKpYXalollel NpupogHOi cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO0  OKPY’KAIOIIUX  JIIOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npodUIaKTUKU WHQPEKIIMOHHBIX 3a00JI€BaHU, MpaBuia MOBEACHUS B MPUPOJIE U
obecrnieyeHns 0€30MacCHOCTH COOCTBEHHOM JKM3HENESITEIHPHOCTH B UpE3BbIYAHBIX
CUTyallUsIX ~TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOMINXCS UHTEIUICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B IMpOIIECCE 3HAKOMCTBA C BBIIAIOMIUMUCSA OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMH, pEIIaeMbIMU €10 MpoOJieMamMu, METOAOJOTHuen
OMOJIOTHYECKOT0 WCCJICI0BAHMS, MIPOBEACHUS AKCTIEPUMEHTAITLHBIX
WCCJICIOBAHUM, PEIICHHS] OMOJIOTHYECKUX 3aj[a4, MOJACIIUPOBAHUS OMOIOTUUECKHUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAaHUE Yy 00YYaIOIUXCSl IIEHHOCTHOIO OTHOILIEHHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBJICHUSAM; (OPMHUPOBAHUE DKOJIOTHUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B MPHUPOJIE;
WHTETPAIMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOAOTNOIb30BaHUN (COOJIIO/ICHHE TpaBUJI TMOBEICHUS B MPHUPOJIE, OXpaHbl
BUJIOB, IKOCUCTEM, OUOochephl), COXpaHEHUHU COOCTBEHHOTO 30POBbSI U 370POBBS
OKpyXarommx Joaed (cobmoaeHus Mep NpOPHIAKTUKH  3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEACSITEIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIIHASIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUW U YMEHUM B TTOBCETHEBHOM KU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VHIMBU1Y AJIBHOU o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOIIEH
nocieaAyomemMy MNpopecCHOHATBLHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHMBUTyJIbHBIMUA MHTEpPECAaMU U MOTPEOHOCTAMH PETrHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJOTUU Ha YriayOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIETIO).

OT6op opraHuzanMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYILECTBISIETCA C YYETOM CHeuu(UKU ero cojepKaHusi W HAMpaBIEHHOCTH Ha
IPOJOJDKEHHE  OMOJIOTUYECKOro 00pa3oBaHWs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUS.



OO0s13aTeNIbHBIM YCIOBHEM NMPU 00y4YEeHUU OMOJIOTUH Ha YIITyOJIEHHOM YPOBHE
ABIIACTCS TPOBEJEHUE JTa0OPATOPHBIX M MpPaKTHUECKUX pador. Takxke yuacTue
00y4JaromuXxcsi B BBIOJHEHUU MPOCKTHBIX M y4eOHO-HUCCIEeI0BATENIbCKUX PadoT,
TEMaTHKa KOTOPbIX ONpEIENseTCsl y4YyuTeNeM Ha OCHOBE  HMEIOIIMXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOTHBIX YCIOBHIA.



COAEPKAHUE OBYUYEHUA
10 KJTACC

CopnepkaHrue MpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAYKM W HU3ydaeMble HMH  MPOOJIEMBI.
dyHaaMEeHTalbHbIEC, NPUKIAIHBIE M T[OHCKOBbIE HAy4YHbIE HCCICIOBAHUS B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBszanHbie ¢ OWosorHel. 3HAYCHUE OMOJIOTHH B
IIPAKTUYECKOM JIESATEIbHOCTH YEJIOBEKA: MEIWIMHE, CEJIbCKOM XO35MCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckuii, U. I1. I1aBnos, . . Meunukos, H.
. Baswios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3lydeHusi Ouosnoruu. CBONCTBA KMBBIX
CHUCTEM: €IAMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTD,
CJIOKHOCTb W YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN
(Onoreonenotuueckuii), Omochepusiii. Ilpomeccrl, mpoucxopsmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

Nzydenue xuBbIXx cucTeM. Metoapl Omonornyeckoil Hayku. Habmrionenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
HE3aBUCUMOM mnepeMeHHou. [lmaHupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbraroB. [IpuunHBl UCKaXEHUS PE3yJbTaTOB »JKcnepuMmeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubl U cxembl: «OCHOBHBIE TMPHU3HAKU KU3HW», «buonornuyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alHUHU KUBOU



npupoib», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBbI
OpraHOB YEJOBEUECKOTro opraHuzMayn, «buoreonenos», «buochepa», «Metoas
U3YUYEHUS KUBOU NPUPOIBD.

O6opynoBanue:  jmabopaTopHoe  oOOpyJoBaHME I IPOBEACHHUS
HaOJII0/ICHUH, U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30oBaHUE pa3IMYHBIX METOJOB IpHU
U3YUYEHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAsT eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotel P. 'yka, A. JleBenryka. Kinerounas reopus (T. lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE ITOJIOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMH:  MHUKPOCKOTMS,
xpomatorpadusi, 3ekTpodope3, METOJ MEUEHBIX aTOMOB, Iu(depeHInaIbHOe
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyuerue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lneiaen, P. Bupxos, K. M.
boap.

Tabmuipl 1 cxembl: «CBETOBOM MUKPOCKOI, «DIEKTPOHHBIM MHUKPOCKOID»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3yueHne MeETOAOB KJIETOYHOH Ouonoruu
(xpomarorpadus, snexrpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Bonma u e€ posb Kak pacTBOpUTENS, PEareHTa, y4yacTHE B CTPYKTYPUPOBAHHH
KJIETKH, TEIUIOperyisiinud. MuHepanbHble BEIIEeCTBAa KJIETKH, MX OHOIOTHYecKas
pob. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oejka, MenTHAHas CBsA3b. BTOopuYHas, TpeTW4Hasl, 4YeTBEPTHYHAs
cTpykTyphl. JleHatypamusi. CpoiictBa ©OenkoB. Kiaccudukaius  OelIKOB.
buonoruueckue pyHkuuu 6enkoB. IIpuonsi.

YraeBoasl. MoHOCaxapubl, AUCaxapyabl, OJIUTOCAXapUIbl U MOIUCAXAPUIBIL.
OOmuit  mnaH CcTpoeHuss M (UBHKO-XMMHUYECKHE CBOMCTBA  yIJIEBOJOB.
buonoruueckue QyHKIUU YrIeBOJOB.



Jlumunet. I'uapodunsHo-ruapododHbie cBoiicTBa. Knaccuduxarus munuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, CTepouabl. buomormyeckue QyHKIUU
aunuoB. OO1Me cBolcTBa OMOJOTHYECKMX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJIYTIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCJIOT.
Hyxneotunpl. [puanun xommuiemenTapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ononornyeckue Qpynkiuu JTHK.
Buael PHK. ®yukunu PHK B kiieTke.

Crpoenue monekysibl AT®. Makpospruueckue cBsizu B moisiekysie ATO.
buonornueckue gpynkunu ATD. BoccTaHOBIEHHbBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoobl eenomuku, mpaHcKpunmoMuKy, nPomeoMuKuU.

CtpyktypHas Ouojorusi: OMOXUMHUYECKUEe U OMODHU3NUYECKUEe UCCIETOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHoOMOjeKkyn. MooenuposaHnue
CcmpyKmypbol 4 QYHKYul OUOMoaeKyl u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull CuHme3 6UOMONEKYL U UX HENPUPOOHbLIX AHANO208.

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, [x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XUMHYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJNb», «CTpOeHHUE MOJEKYI
yriieBooB», «CTpoeHre MoJieKyd JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyibl ATO».

O6opynoBaHue: XMMHAYECKasl MocyAa U 000py10BaHKE.

KonTpoabnasi pabora Nel

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBIO KAYeCTBEHHBIX
pEaKLIHI.

JlaGopaTtopnass  paGora  «McciemoBaHWe ~— HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tumel KIETOK: 3yKapuoTHUecKas U Mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00Pa30BaHUS KICTKH.

CrpoeHue npokapuoTHUeckoit kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOeHHOCTH CTpPOEHHS TeTepoTpoPHONM U aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOILIEHO3aX.

Crtpoenue u (GyHKIIMOHUPOBAHUE AYKApUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemMma). CTpykTypa —IIa3MaTHYeCKOU



MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IMEPBUYHBIA M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PabGora HaTpwmii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parouuto3. Jk3o1uTo3. Kiuerounas
creHka. CTpykTypa v QyHKIIMU KJIETOYHON CTEHKU PacTeHU, rpruOoB.

[uromnna3zma. [{uro3omns. [{utockener. JIBuxkenue nuromniazMbl. OpraHoubl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), annapar I'onbaxu, JM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHHE TpaHyJIsPHOTO PETHKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylispHBIA)  SHAOIUIA3MATHYECKUN
petuxynym. CekperopHas QpyHKius anmnapata ['onbmku. Moodugurkayus denkos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosu pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWMABI  KJIETKH:  MHUTOXOHIPHUM,  IIJIACTH]IBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumoduoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN ® Tuiactui. llepBudHeble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
X0pomIacTbl, XpOMOILUIACTHI, IEHKOIIIACTHI BHICIIMX PACTEHUH.

HemeMmOpannbie opranousl kiaeTku CTpoeHue U GyHKIUU HEMEMOpPaHHBIX
OpraHOUOB KJIIETKHU. Pubocombr. IIpomesxcymounvie Quramenmul.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyOoouku. Kierounbii
ueHtp. CrpoeHwe U JBWKEHHUE JKTYTMKOB U PpECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /J[uHamuka s0epHou 000104Kku 6 mumosze. Aoepnulil
mpaucnopm.

Krnerounsle BritoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn

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

Tabmuubr u cxembl: «CTpoeHUE 3YKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTelbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUWY, «SAapo», «CTpoeHne NpOKAPUOTHIECKON KIETKNY.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOMNpEenapaTbhl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHBIX KIETOK.



Konrpoabnasi padora Ne2

Jlabopatopnass padora «l3yyeHue CTpPOEHHsSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTnueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckass  padora  «/3yueHwe  ABWIKEHUS  LUTOIJIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpallleHUE IHEPTUH B KJIETKe

AccuMHIIALNS M AUCCUMMWIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe obecriedeHne kietku: mnpeBpameHue ATD B
oOMeHHBIX Tmporeccax. DdepMeHTATUBHBIM XapakTep peaklUid KIETOYHOTO
Metabonusma. DepMeHTBI, HUX CTPOCHHE, CBONCTBA M MEXAHU3M JICUCTBUS.
Kodepmentsl. OTianuusi pepMEHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuil OT pa3IuyHBIX (PaKTOPOB.

[lepBUYHBIl CUHTE3 OpPraHMYECKUX BeliecTB B KieTke. DOTOoCHHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nueMeHmbsl U NUSMEHmMbl PeakyuoHHo2o yenmpa. Poiab XJIOpoImiacToB B mpoLecce
¢dorocunTeza. CretoBas u TeMHOBast (azbl. Pomoovixanue, Cz.,, Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (QoTOCHHTE3a. BiusHue pa3nudHbIX (HaKTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHuEe (POTOCUHTESA.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpuuupyomue OaKTepuu, Kelne300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Oposkenus. [IpoaykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyIuTEM OOJIC3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ THMKOMN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornyeckoe okKucleHHne, WK KIETOYHOE JblxaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucieHus. [uknnueckue peakiuu. OKUCIUTENBHOE
dochopmiupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpoOHBIM. Dh(DEKTUBHOCTH YHEPTETUIECKOT0 OOMEHA.

JdeMoHcTpanuu

[Toptpetsl: JIxk. ITpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.



Tabmump! u cxembl: «@oToCHHTE3», «DHEpreTudecKkuit oomen», «buocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE?Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O00OpPYIOBaHUE IJi MPUTOTOBICHUSA
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

KonTposabnas padora Ne3

JlaGopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlas3bl).

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO paCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKECHUSI U TBIXAHUSD .

Tema 7. HacaeacrBennasi uHGopManus U peajn3anus eé B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO cUHTe3a. Peanusamus HacieAcTBeHHON MHGopMaiuu. [ eHeTHueckuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIILMHU: KOMILJIEMEHTAPHOCTh, AHTUIIAPAILIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrese Oenka.
YcnoBusa OmocunTeza Oenka. KoaupoBanue amMuHOKUCIOT. Ponbp pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKAapUOT. Perynsnus akTUBHOCTM T€HOB y NpoKapuoT. ['mmoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycel — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbie napa3utbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpauckpunyus, pesepmasa, unmezpasa.

Bupycuble 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CIIN, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donvuwux maccusos («bigdatar)
CMpPYKMypHuIX Ouonocudeckux oannvlx. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, . . IBaHOBCKUIA.

Tabnuiel 1 cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit koa», «Bupyco»,
«bakTepruodarmy.

IIpakTnyeckas padora «Co3znanue MOJIEIU BUPYyCay.



Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TPOLIECCOB, MpOTEKaromux B HHTepdaze. [loAroroBka KIeTKH K
nenenuto.  [IpecunteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTDh,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AaHTUNAPAJUICIBHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rariouaHbelii  Habopsl  xpoMocoM. ['omonorumunble xpoMocombl. [losoBbie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX

nporeccel. Tunbel muto3a. KapuoknHes u nuToknHe3. buosiormdyeckoe 3HaueHue
MHUTO3A.

Perymsimua mutotndeckoro nukiia kietku. [Iporpammupyemas kiieTouHas
rubesnb — anomnTo3.

Knerounoe saapo, xpomocombl, (yHKIHMOHaIbHAasi T€HOMHKA. MexaHusmol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemox. «lugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUsL KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KWU3HEHHBIA UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Pemmkarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOpELIKA JIyKa).

Kontpoabnas padora Ned

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETIAPATAX».

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIpEIapaTax ).

Tema 9. CTpoeHue u (pyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOUYHBIE TPHUOBI, OIJHOKJICTOUHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3anMoOCBs3p 4YaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cuctembl opraioB. Opranu3M Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, TMPOBOJSAIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHHS,
GYyHKIUI 1 pacioyOKEHUs TKaHEH B OpraHax pacTeHHI.



TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KUBOTHBIX TKAHEH: SIUTEIUAJIbHAS,
COCIMHUTENbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUH Hu
PAcCIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHuMe  OpraHu3MoB.  J[BMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0oUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BHKEHHME MHOTOKJIETOYHBIX PaCTeHHI:
TPOIIU3MbI M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlevyHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomeHue BOObBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIETOYHOE TNuleBapeHue. [IuTaHue MO3BOHOYHBIX MUBOTHBIX. OTHEnbI
MULIEBAPUTENBHOTO TpakTa. [IumeBapurtenpHble xene3bl. llnmeBapurenbHas
CHCTEMa YEIJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JpIxarenpHasi cUCTEMA 4YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
Tpancropt BemecTs y JKHBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoseka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpalieHusi. IBOJIOIMOHHBIC
YCIIOXHEHUSI CTPOCHUS] KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

Beigenenne y opranumsmoB. Beinenenue y pacrenud. Bergenenwe y
*KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. DOunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl paOOTHI OPraHOB BBIIEICHUS.
CB$13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. CtpoeHne u (PyHKITMOHHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpPraHuM3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHINMX. 3almUTa Yy MHOTOKJIETOYHBIX PacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHEIE.
3amuTa opranu3ma ot Oonesnedl. iMmyHHas cucrtema yenoBeka. Kietounsnii u



TYMOpPAJIbHBIA MUMMYHUTET. BpOXAEHHBIH u TpHOOPETEHHBIA crenupuuecKuii
UMMYHUTET. Teopust KIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHU3MOB. POk BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PasnpaxumocTts ©  perymsiuus y  OpraHusmoB. Pasgpaxxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PaszmpaxuMocts u  perynsauus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrekTopHas peryiasuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEsbl. DBOJIOLMOHHOE YCIO0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/A€NIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednekropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl DSHOOKPUHHOM CHUCTEMBI M HUX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBsi3b HEpBHOM UM JHAOKPUHHON cucTeM. [ unoranamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bogopocin», «bakrepun», «lIpocrenmme», «Opransl LBETKOBBIX PACTCHUI,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHre NHMCTOBOM IUTACTHHKWY», «TkaHM >KUBOTHBIX», «CKEJET YeloBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

CHCTEMAY, «HepBHasgs  cucremay, «Koxay, «MpIlieyHasi ~ CHCTEMay,
«BpgenutenbHas cuctemMa», «HIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD),
«Ammynurer»,  «KuiieuHononoctHeie», «CxemMa  NHUTaHUS  PACTEHUID,

«KpoBEeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THIPHI»,
«Ctpoenne TutaHapun», «BHyTpeHHee cTpoeHue nokIeBoro uepBs», «HepBHas
cucteMa peio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKOTUTaomuXx», «HepBHas cuctema yenoBeka», «Pedaexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpENnapaThl OJHOKIETOYHBIX
OpPTaHW3MOB, MUKpPOIIpENapaThl TKaHEH, pPaKOBUHBI MOJUTFOCKOB, KOJUICKIIMH
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHUN pa3HBIX OT/ACNIOB, BIIAXKHBIE TMpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OCCIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeIOBEeKa,
o0opyoBaHue AJIs AEMOHCTPAIMY TOYBEHHOTO M BO3AYIITHOTO TUTAHMSI PACTCHHM,
paclieryieHus: Kpaxmaja U OeJIKOB Mo AecTBUEM (hepMEHTOB, 000PY/I0BaHHE IS
JIEMOHCTPAIIMHA OIBITOB MO0 U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTEIbHBIX JBUKEHUHN, MOJICTTU TOJIOBHOTO MO3Ta Pa3TUYHBIX )KHBOTHBIX.



JlaGopaTopHasi padora «3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIXY.

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. Pa3mHoKeHne ¥ pa3BUTHE OPTAaHU3MOB

@dopMbl pa3MHOXKEHHUS OpraHuM3MoOB: Oecrosoe (BKIJIIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALHNA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHOxkeHue. I[lonoBble KIE€TKM, WM rametsl. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a W TOJOBOro Imporecca. Meilo3 W €ero Mecro B JKM3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnonoTBOpeHne U SMOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CmocoOb
OIUIOAOTBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOLIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIbIIICBbIE JIMCTKU
(racTpyJisinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS WHIYKIIHS).
3akyagka TUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpHOHATBHOE PAa3BUTHE PaA3ITUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOIO
pPa3BUTHUS, UX PACIPOCTpAHEHUE B MpUPOJE. THUIBI poCTa >KUBOTHBIX. PaKTOPHI
peryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuu mocTAIMOPHOHATIBLHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepnoapl oHTOreHEe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOrHMYECKHEe MPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. /[BoiiHOe OIIO0TBOPEHHUE Y LIBETKOBBIX pacTteHuidl. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISLIMU OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.



JdemoHcTpanumn

[Toptpetsr: C. I'. Haamun, X. HInemas.

Tabmuubr u cxeMmbl: «BereratuBHoe pasMHOXkeHUEe», «Tumbsl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBD,
«Pa3MHOXeHue TUApbD, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SIMIEKIIETKH U crepMaro3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nATymKmw», «JIBOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CtpoeHne ceMsH OJHOJOJbHBIX W JBYJIOJbHBIX pacTEHHI», «KU3HEHHBIN UK
MOPCKOW  KamycTb», <«OKU3HEHHBIM IUKI MXa», «KU3HEHHBIA UK
MManoOPOTHHUKAY, « JKU3HEHHBIN IIUKJI COCHBD».

O06opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpPENapaThl SUIEKICTOK W
CIIEpPMATO30MUI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKID.

KonTpoabnasi pabora NeS

JlaGopaTopnasi padora «3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpPOITpENapaTax».

IIpakTnyeckass padora «BbIsBIeHHE TNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSA BBICHIUX
pacTeHU».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHM3MoOB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€4E€CTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHIBI, TCHOTHUII, (DEHOTHIL.
OCHOBHBIE ~ METOJBl ~ TCHETUKH: THOPUIOJOTUYECKHHA,  IUTOJIOTHYCCKUH,
MOJIEKYJIIPHO-TE€HETUYECKHM.

JdeMoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kosbsios, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEILIUBAHUS.

KonTposabnas padora Ne6

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
VICCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH



Mounorubpuanoe ckpenBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokosjeHus. [lpasuno nomunupoBanus. Bropoit
3aKOH MeHnens — 3aKOH paclleIuIeHUs NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTMOPHIHOIO CKpEIMBaHus. | nI10Te3a YNCTOTHI TaMeT.

AHanmusupyromee ckpenBaHue. 1IpoMeXyTOUHBIN XapakTep HACIEeIOBaHU.
Pacmienienne npu3HakoB NPU HETIOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBbI  JUTMOPUAHOIO
CKpELIMBaHU.

CuenieHHoe HacnenoBaHue npusHakoB. Padotsl T. Moprana. CuemnieHHoe
HACJICJOBAaHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10Ja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M Te€TEpPOraMeTHbIM I10J1. [ eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMOcOoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE AEMCTBHE
reHa. MHOXECTBEHHBIM a/IeNu3M. B3auMOJEHCTBUE HEAIEIbHBIX TI'€HOB.
Kommnementapaocts. Onucras. [Tonmumepus.

['eHeTMYECKUI KOHTPOJIb PAa3BUTUS PACTCHMM, XMBOTHBIX M YEJIOBEKA, a
TakkKe (U3NOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnyeckne MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3suT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkThl KOHTPOJSA U
MU3MEHEHUS HACJIEICTBEHHONW NH(OPMALIMU B IIOKOJIEHUSIX KJIETOK U OpTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumst u cxembl: «IlepBbiit 1 BTOpoit 3akoHbl Menaensa», « Tpetuil 3aKkoH
Mengnens», «AHanusupyrouiee cCKpemuBaHue», «HemomHoe nomuHuUpoBaHUEY,
«CILemyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy JApo3o¢uib», «['eHeTuka mnomnay,
«Kapuotun uenoseka», «Kapuotun gpozodunsy, «Kapuotum nTHIBD,
«MHOX€eCTBEHHBIN aJlJIenu3M», «B3auMoaecTBUE TEHOBY.

ObopynoBanue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB e€AMHOOOpasus
ruOpUIOB IMEPBOrO TIOKOJEHHWS W pacCIlCIUIEHWs] IPU3HAKOB, MOJAENb JIs
JEMOHCTPALIMA 3aKOHA HE3aBUCHUMOIO HACIEAOBAHUS IIPU3HAKOB, MOJEIb IS
JEMOHCTPALlMM CLEIUICHHOTO HACJIENOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozodumnay.

KourpouabHasi padora Ne7

IIpakTnyeckas padora «/3yueHue pe3ysibTaTOB  MOHOTMOPUIHOIO
CKpEIIUBAHUS Y IPO30(PHIIBD).

IIpakTuyeckas  padora  «/3yueHue  pe3yibTaTOB  AUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD).



Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotMna u cpeasl npu  (popmupoBaHuHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buisl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MonudukanonHas u3MeH4YMBOCTh. Poib cpeapl B popMUpOBaHUU
MoauduKalMoHHOM M3MeH4YnBocTH. Hopma peakuuu npusHaka. BapuannoHHBINH
psn u BapuauuonHas kpuBas (B. HMoranucen). CpoiicTBa Moau(pUKannOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOWM MPOLECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. POJTh KOMOMHATUBHON M3MEHUYNBOCTH B CO3/IaHUN
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTannoHHasi W3MEHYMBOCTb. BHAbl MyTaluii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHBIE MyTalMU. SnepHble W
nuToIiazMaTuyeckue myrtanuu. CoMaTUYeCKUEe W MOJoBble MyTauuu. [IpudnHb
BO3HUKHOBEHUsI MyTanud. MyrtareHpl W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTALlMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiio). BHesjiepHas MU3MEHUHMBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, POIb INUSEHEMUYECKUX (HaKmopos 8
Hac1e008aHuu U U3MEeHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMO8.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmumbr w  cxembl: «Buasl w3mMeHumBOCTHY, «MonudukanmonHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTEY, «Meiio3,
«OmnogotBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».

O6opynoBaHue: XKUBble W TepOapHble SK3EMIUISPbl KOMHATHBIX PAcTEHUH,
pucyHku (dotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIaAMH H3MEHYHUBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesioBeKka

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIEOOBaHUS Te€HOMA
yenoBeka.  MeToabl  M3y4Y€HHsT TEHETMKM  YEeJOBEKAa: IEHEATIOrMYECKHM,
OJIM3HEIOBBIH, LHATOrE€HETUYECKUH, NOMYJIAIIUOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE TE€HOTHUIIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO



[TI[P-ananu3a. HacnencTtBennbie 3a001eBaHus YeIOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
OON€3HH 4YeloBeKa. boJIe3HM C HaclEeICTBEHHOM IPEApacioiOKEHHOCTBIO.
3HaueHHE MEJMIMHCKON T'€HETUKU B NPEIOTBPAIICHUH U JIEYEHUH I'€HETUYECKHX
3a00sieBaHUl 4YenoBeKa. MeauKO-reHETHUECKOE KOHCYJIbTUpoBaHHUEe. CTBOJIOBBIE
KJIeTKH. [IOHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIIEKThI UCCIENOBAHUN B
o0JacT pe1aKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne (GakToOphl TOBBIIIEHHOW UYBCTBUTEIBHOCTH 4YEJIOBEKAa K
(¢u3nyecKOMy U XMMUYECKOMY 3arpsi3HEHUIO OKpyXaroulei cpenbl. I'eHeTnyeckas
IIPEAPACIIONIOKEHHOCTD YEJI0BEKA K ITATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumpl u cxemsl: «Kapuotun uenoBeka», «MeTonbl U3yuyeHUS! TEHETUKU
yenoBekay, «['eHeTnueckue 3a001€BaHMs YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U AHAIA3 POAOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus W CeNeKUus. 3apOoXKJCHHE CEJNEKUMH W JOMECTHKALWU.
Yuyenue H. WM. BaBmmoBa o lleHTpax mNpOMCXOXICHUS HW MHOT000pa3us
KYyJBTYPHBIX pacTeHui. Ponp cenekumy B CO3MaHMM COPTOB PACTEHHU M ITOPOJ
#uBOTHBIX. CopT, mnopoxa, mTaMM. 3aKOH TIOMOJIOTMYECKMX psJOB B
HaciaeAcTBeHHOW wu3MmeHuuMBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJIEKIITHOHHOM paboTHl.

MeTtoapl cenekMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VHUBUy JIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  VcnbiTaHue
IPOM3BOAUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTUIy C IOMOIIbKO OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUITy C nomolkko aHanusa JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJeKIMOHHOM  paboThl.
PannanmoHHbIM M XMMUYECKUNA MyTareHe3 Kak HCTOYHUK MYTAlui y KyJbTYPHBIX
¢opM opranusmoB. Mcnosb30BaHHE TE€HOMHOIO PENAKTHPOBAaHUS M METOJIOB
pexomOuHanTHBIX JIHK 17151 momyuyeHus ncxoiHOro Matepuana i CEeleKIuu.

[lonyuenue IIOJIMIUUIONUIOB. BryTpuBunosas ruOpuaAn3aIys.
bnuskoponcTtBenHoe  ckpemmBanue, wid  UHOpuaumHr.  HepoacTBeHHOE
CKpellMBaHue, WIM ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. lcmnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpuansauus. IIpeoponenue Oecrionus
MEXXBUI0BbIX THOPUI0B. JIOCTH)KEHUS CEJIEKIIUU PAaCTEHUI U )KUBOTHBIX. «3enénas
DesoNIoYULY.

CoxpaHeHHE U WM3yYEHUE M'€HETUYECKHUX PECYpPCOB KYJbTYPHBIX PACTEHUU U
UX JUKUX poaMYeN A CO3JaHUSl  HOBBIX COPTOB W THOpPUAOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. J3yuenue, coxpanenue u  ynpasieHue
2eHEeMUYEeCKUMU PeCypPCamul CelbCKOXO3AUCMBEHHbIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIyuueHus CyWyecmeyiouux u CO30aHus HO8blx nopoo, TUHUL U KPOCCO8, 8



MoM 4Yucie ¢ NpUMeHeHUueM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCAEe008AHUL,
nepeodosvix uoell U nepcnekmuHbIX MexHON0SUl.

JdemoHcTpanumn

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, J1. K. benses.

Tabmus! u cxembl: «LIeHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HU3MEHUYMBOCTH,
«Metogpl cenexkuumn», «Otnanéunas rudpuauzanus», «MyTrareHes3y.

JlabopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

IKekypeusi «OCHOBHBIE METONBI U JOCTHIKEHMS CEJIEKUMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HCTBO, B JIaDOpaTOPHUIO
arpOyHHMBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHo0rust U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKkTepUCTHUKA. TpagumonHas
OMOTEXHONOTHS:  XJIeOOMeueHue, TMOJIYyYeHHE KHCIOMOJOYHBIX MIPOAYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalNX HE BCTPEYAIOIIHECs B IPUPOIC OMOCUHTETUYECKHE My TH.

Kierounasa unxkeHepus. MeTonsl KyJnbTypbl KJIETOK M TKaHEW PACTEHUU U
#UBOTHBIX. KpuobGanku. Comatuyeckas THOpUAM3aLMS U COMAaTUYECKUN
smOpuorene3. lcrnonab30BaHWE TaruIOMJOB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3osanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKuus
SAMUEKIETOK U KIOHMPOBAHUE JKUBOTHBIX. MeToA TpaHCIUIaHTALMKU SAEP KIIETOK.
Texnonozuu 0300p08IeHs, KYIbMUBUPOBAHUSL U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg HHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHCcTpyupoBanue pekomOuHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTuxkeHrnss UM NEPCHEKTHUBBI  XPOMOCOMHOM W TIE€HHOW  HHYKEHEPHH.
DKOJIOTMUECKHUE U 3TUYECKHE MPOOIEMbl TeHHON MHKEHEPHH.

Menuuuackue 6uorexnonoruu. [loctrenomuas nuudposas meaunuHa. [TIP-
JTUAarHOCTHKa. MeTaOOJOMHBIN aHaIW3, TEHOIECHTPUYECKUU aHajdu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHHME CTBOJIOBBIX



kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepuss A pa3paboOTKu
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEeW COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHOMpHHTHUHTA M ckaddonauHra
JUIS peLIeHus 3a/1a4 [IEPCOHATIM3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 00ecredeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneit OPBU, ycraHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkmonupoBanus PHK-comepkammx BuUpYyCOB, BBI3BIBAIOIIUX OCO0O OMacHbIE
3a00JI€BaHU YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmunp! u cxemsl: «lcnoap30BaHME MUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nH)eHepus», «I eHHass HH)KEHEpUs».

KontpoabHasi pabora Ne8

JlaGopaTopHas padora «/3yueHne oObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKcKypcusi «bUOTEXHONOTMS — BaKHEWINasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xaeHue u pasBUTHE IBOJIOLNMOHHBIX NpPEACTABJICHHUN B
omnoJsioruu

OpomonyoHHasg teopus Y. Jlapuna. Ilpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /apBuna.

JIBrKy1M€e CUITbI 3BOTOLMH BUAOB 110 Y. JlapBUHY (BBICOKasi NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHMU3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternueckorr Tteopuu dBomonmu  (CTD). HelTpanbhas
Teopust dBomonuu. CoBpeMEHHas JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (JOPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Kiossbe, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen, dx. Xonnein, . K.
benses.

Tabmunpel u cxembl: «Cucrema xuBol mnpuponsl (o K. Jlunuer)y,
«Jlectna xuBbIX cymectB (no Jlamapky)», «MexaHusm QopmMupoBaHus
IPUCIIOCOONIEHU Yy pacTeHMd M >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemecTtBus Y. Jlapsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «Muoroobpasue KyJabTypHBIX (GopM
KarycTbl», «[lopoabl TOMalIHUX )KMBOTHBIX», «CXeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuHy)», «CxeMa COOTHOLIEHMsI JBWXKYLIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.



Tema 2. Mukpo3BoIOLMS U €€ pe3yJIbTaThI

[Tonynsauust KaKk 3yeMEHTapHas €IMHHLA 3BOIOLNH. COBpEMEHHBIE METO/IbI
OLICHKH TE€HETUYECKOT0 pPa3HooOpa3us M CTPYKTypbl mnomyisuuil. M3meHnenue
reHooHJa TOMyJSUMKA KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOnemeHTapHble (AKTOPHI (IBWKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YHBOCTh. [Ipeiid TeHOB — chydaiiHbIe
HEHAIpaBJCHHbIE UW3MEHEHHs 4YacToT ajiened B nomymanusx. Oddexr
ocHoBatend. JIpgexm Oymwvirouno2o 2opaviuika. CHUdCEHUe 2eHemuyecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3¢gpgpexma Opeiigha cerog 6
oonbwiux U Manelx  nonyiayuax. Mwurparmuu.  M3omsums  mOmyJsSuii:
reorpaduyeckas (IpoCTPaHCTBEHHAs ), OMoJIoTUYecKas (PEnpoyKTUBHAS).

EcrectBennbiii oTOOpP — HampaBisoomui  (HakTop SBOMOIUUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTAaOWIM3UPYIOIIMM, pa3phIBaIOLIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U HBOJIOLHKSA COLHMAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBeHHEe — mpucniocoOieHud y  opraHusmoB.  Apomopdo3sl U
uauoanantauud. [Ipumepsl npucnocobsieHuid y opraHu3smMoB: Mopdosoruyeckue,
¢uznonornueckue,  OMOXUMHUYECKHE,  ToBeneHYeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BuumooOpazoBaHue Kak pe3yJibTar
MUKpOsBoOIMU. M3omsus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIONIaTpUUYECKoe (reorpaduueckoe),
CHUMIIATPUYECKOE (3K0I0THYECKOE), «MTHOBEHHOE» (mosMIUIONIU3anus,
rubpuanzanus). JJMTeIbHOCTh 3BOJIIOIMOHHBIX TPOLECCOB.

Mexanu3mMbl (OpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  »BONMIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: OMopa3HO0Opa3usi. MUKPOIBOIIONMS ¥ KOIBOJIOIHS TAPa3UTOB M UX
x03s51eB. MexaHu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, . Maiip.

Tabmuplt u cxembl: «MyTalMOHHass HW3MEHUYUBOCTHY, «llomynsiuonnas
CTpyKTypa Buaa», «Cxema NnposiBIeHus 3akoHa Xapau—BaiinOepray, «IBuxymue
CUJIBl ABOJIOLUUNY, «IDKOJIOTHYECKas M30JLUS MOMYJSIIUNA CEBAaHCKOU (Qopenny,
«l'eorpaduueckast M30ISA1USL  JUCTBEHHULIBI CUOUPCKONM W JTUCTBEHHMUIIBI
naypckoin», «IlomyasiiuoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NEHCTBUSL ecTeCTBEHHOro otbopay, «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«anycTpranbaelii MenaHnu3m», «JKuBble UCKomnaemble», «[IokpoBUTENBCTBEHHAS



OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue axantauum», «llpucrnocoOneHHOCTh OpraHU3MOB H €€
OTHOCUTENBHOCTBY, «Kpurepun Bumga», «Buabl-aBoitHukn», «CTpyKTypa BHIA B
npupose», «Crocobsl BUI000pa3oBaHus», «l'eorpaduueckoe BHUI000pa3oBaHHE
TPEX BHUIOB JAHJBILIEH», «DKOJOTMYECKOE BHI000pa30BaHUE BUAOB CHHHUL,
«[Tonumnonasl pactenuii», «KamycTHo-peneunslii rudpum.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydeia MTHII 1
3BEpel ¢ NpUMepaMM pPA3IMYHBIX MPUCIOCOOJIEHUM, 4Yyderaa NTHUL] U 3BEpel
pa3HbIX BUAOB, TrepOapuu pacTeHUH OJU3KMX BHUAOB, O0pPa30BaBILUXCS
Pa3IMYHBIMU CIIOCOOAMU.

KontpoabHast pabora Nel

JlaGopaTopnass padora «BpIsiBiIeHHE H3MEHUMBOCTH y 0co0el OJHOTrO
BUJIA».

JlaGopaTtopnass  paGora  «llpucnocoOneHuss  OpraHu3mMoOB U HX
OTHOCHTEJbHAS 11€JIECO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHeHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Meronsl  u3ydeHHss MakposBoyronuu. I[lameoHTONOrMYecKHe  METOHbI
u3ydueHus oHBomouud. llepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSIbI
OpPraHU3MOB.

buoreorpaguyeckue mMetonapl u3ydeHus sBoironuu. CpaBHeHHE (GIOpbl U
(ayHBl MaTepuKOB M OCTpOBOB. buoreorpaduueckue odbmactu 3emnu. Bunsl-
DHACMUKHU U PEIIUKTHIL.

OMOpPHUONIOrYECKHe U CPABHUTEIHLHO-MOP(OIOTrHUEeCKrEe METOAbl U3yYeHUs
BOMIIOLMU. ['€HeTMYeCKne MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBICHUS
DBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHBbl.
PyaumenTtapusle  opraHbl M aTaBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHUE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKUe  METOAbl  W3YYCHHsS  HBOJIIOLIUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOEHUS (PUIOT€HEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U IBOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMIONUU. [Ipunyun cmenvl QyHKYU.
HeoOpaTtumocTs 3BOmonMu. AxantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
IBOJIIOLUH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuupl u cxembl: «PUIOrEHETUYECKUN s JOLIaan», «APXEONTEPUKCY,
«3Bepo3yoObie  smepb»,  «Creronedansy,  «Punnodpute»,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HB 3eMian», «llpeii KOHTHUHEHTOBY,



«PemukTery, «HawampHble cTaguy SMOPUOHANTBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJNOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa W IIMMIMaH3e», «lJaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHME 3aKOHOMEPHOCTH YBOJIIOILIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HMCKOMAEeMbIX OCTAaTKOB
OpPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

KonTpoabnasi pabora Ne2

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emuie

HayuHble TUMOTE3bl MNPOUCXOXKIEHUS >KU3HU Ha 3emie. AOHOreHe3 U
naHcrepmus. /J[JoHayuyHble IPENCTaBICHUS O 3aPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepxkeHue onsiraMmu .
Penu, JI. Cnannanuanwy, JI. [Tactepa. [IponcxoxkaeHue xu3HU U aCTPOOUOIOTHSI.

OcHOBHBIE ATaIlbl HEOPTaHUYECKOU ABOJIOLIMH. [InanerapHas
(reomoruueckas) SBOJIONUA. XHMHYECKas »dBOJIONUSA. AOWOTEHHBIH CHHTE3
opraHuyeckux BewniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue mosmMepoB u3 MoHoMmepoB. Koamepsarnas rumotesa A. U.
OmnapuHa, runotesa nepBuyHoro OynboHa [[x. XomnaeiiHa, reHeTudecKas TunoTes3a
I'. Ménnepa. PubGosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE MTPOTOKIETKH.

HUcropust 3emumm U MeroAbl €€ u3yuyeHus. Vckomaemble OpraHU4ecKue
octaTku. ['eoxpoHonorus u e€ Meroabl. OTHocuTelbHas U abCOIIOTHAs
reoXpOHOJIOrHUs. [ €OXpOHOJIOrnYeCKast MIKaja: 30HbI, 3pbl, IEPUOJIBI, STOXHU.

HavanpHble 53Tanbl OpraHuyecko HBoIOUMH. [losBIEHHME M HBOIIOLHUS
NEPBBIX KJIETOK. DBOJIOLHUSA MeTaboiu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJje COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CuMOUOreHes3). IBOIIOIMOHHOE MPOUCXOKIECHUE
BUpycOB. lIponcxoxkaeHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PyHIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOIMU BHICHIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pactenur. Beixon pacteHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUH W
3aBoeBaHME WMH cylmd. CeMeHHble pacTeHHus. [IpoOMCXOXKIEeHHE IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tambl SBOJIONHHM KXUBOTHOrO Mupa. OCHOBHbIE apoMOpdo3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3HB B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKONMUTAIOINIMX U
ntul. [lpunoun ximoueBoro apomopdosa. OcBoeHue OeCrnO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.



PasButre xu3HM Ha 3emjie IO 3paM M NEpPUOJaM: apXeil, MpOTEepO30H,
naneo3oi, Me3030M, KaiHo30M. OOmas XapakTepuCTUKAa KiIuMaTa H
reoJIOTMYECKUX MpoueccoB. llosBieHne W pacuBeT XapakTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro ycioBUs U BIMSHHUE HA Fa30BbIi COCTaB aTMOC(heEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPU3UCHI Ipouuioro. IIpuunnHel u
CJIEICTBUSI MAacCOBBIX BbIMHpaHUi. COBpPEMEHHBIA 3KOJOTMYECKHA KPHU3HUC, €ro
ocobennoctu. [IpobGnema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYNIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuany, JI. [Tacrep, . 1. Meunukos, A. U.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muiel u cxemsl: «Cxema onbita @. Penny», «Cxema onwita JI. [Tactepa mo
W3YUYCHHIO CaMoO3apoKIeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanpl  HEOPraHMYECKOW  3BOJIOLHUM»,  «I €0XpOHOJOrMYyeckas  IIKajay,
«HavanbHble 3Tanbel OpraHMYecKor 3BOJIOLUNY, «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumbOunorenesa», «Cucrema >KuBoil mnpupoas», «CTpoeHue BUpyCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJOPOCINY,
«MHorokserounsle Bogopocam», «Mxwu», «llanoporHukm», «l'omocemMeHHbIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocteiimuey, «KuieqHomnonocTHbiey,
«IInockue 4EPBUY, «YnEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIE,
«IIpecmbikarommecs», «lItunp», «Miuekonuratomme», «Pa3Butue XKu3HU B
apXeuckou spey», «Pa3Butue )KU3HU B IPOTEPO3OMCKOU dpe», «Pa3BUTHE KU3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCcKOM 3pe», « COBpeMEeHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPacTeHU pa3IMYHBIX OTAEJOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIAKHBIE NIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOXKHUX, CKEJIEThl IO3BOHOYHBIX JKMBOTHBIX, Yyyeja MTHUI[ U 3BEpew,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

KonTposbnas padora Ne3

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuio abMOreHHOro CUHTE3a OPraHUYeCKUX COSTUHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/I3yyeHue W omMcaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IlpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHHUSI PACTECHHM
Pa3HBIX OTAEIIOB).



IIpakTHyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IIpoucxoxaeHune Yea0BeKa — aHTPOIIOI eHe3

Pa3nensl 1 3agaun aHTpONOJIOTUH. METO/IbI aHTPONOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUHM 4YeJIOBEKa. PennrunosHeie
BO33peHUsI. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YeI0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU3M0I0r0-OMOXUMHUUECKHE,
noBesieHUeckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOkKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBI.

JBrxyiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTUYecKue, ColMalbHbIC.
CooTHolIeHNEe OMOJIOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOIEHESE.

OcCHOBHBIE CTaJMM AHTPOIOTreHe3a. PaHHHME 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(TPOKOHCYJIBI) U paHHHUE MOHTHIBI — OOLIHE MPEAKH YeTOBEKOOOPa3HBIX 00€3bsH U
J0JeH. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JtoJeH. YemoBeKk yMelblil, mepBbie
M3TOTOBIICHUS OPYAUN Tpyla. YenoBeK NPAMOXOASAIIMN U MEPBBIM BBIXOJ JIOACH
3a npenenbl  Adpuku. UYenoBek reigensOeprckuii — - 0oOMMM  MPEIoK
HEaHJEPTAIBCKOTO YEJIOBEKA M YEJOBEKAa pa3yMHOro. YenoBeK HeaHAepTaabCKHUN
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YellOBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu AQpuku.
[TasmeoreneTuka v najeoreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO ueioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISLIUSX
yeyoBeka. MyTannoHHBIH mpouecc U nojgumopdusm. IlonmynsiuoHHBIE BOJIHBI,
nperid renoB, murpanus u «3G@eKT ocHOBATEN» B MOIMYJSLUIX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajlO-HErpoOMJHAsA  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccesieHHsl 4YeloBEKa IO IUIAHETE.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Ipucnoco0IeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKaloled Cpeabl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOPQOJIOTHIO U
(bu3HNO0IOrHIO YeJIoBeKa.

MexauciumianHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOINOJIOTUM.  OBOJIOLIMOHHAS ~ aHTPONOJIOTHS W IMAJICOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanrie K03BOTIOLMHU OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.



Tabmuibl u cxembl: «MeTobl aHTPOTIONIOTUNY, «[ OJTOBHOW MO3T YeoBEKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT 4YeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBIY, «[BHKYIIIME CHIIBI AaHTPOIIOTE€HE3a», « IBOITIOLIMOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPAMOXOISIIMI, «JlennucoBckuil yenosek» «Heanaepransipy, « KpomManboHIB,
«IIpenku yenoBeka», «Tanbl SBOJIOIUHU YEJIOBEKa», «Packl 4elIoBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEAMETOB MaTepuaIbHOM
KyJbTyphl ~TIPEAKOB 4YejoBeka, penpoaykiuu (portorpadhum) KapTUH C
MU(DOTOTHYECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKACHUS UEJIOBEKa,
dboTorpaduu Haxo10K UCKONIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEIh
yepena 4YeloBeKa M 4Yeperna IIMMIAaH3€, MOJENIb KUCTH 4YEeJOBEKAa U KUCTH
HIMMITaH3€, MOJEJIM TOpCa MPEJKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEH CTPOEHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTn4yeckas padora «/3yueHune 3K0JI0rMUeCKUX aJanTauui 4YeJI0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KAKILel cpeaou

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sK0J0TUH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.

Metoast sxonoruu. [loneBeie HAOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHU:
OpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKpY>KaloIeH Cpe/ibl: JTOKAIbHbBIN, PETMOHAJIBHBINA U I100aJIbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW Ui YEJIOBEKa. DKOJOTMYECKOE
MHPOBO33PEHNUE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponoil. dopMmupoBaHue
HKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Toptpetsl: A. I'ymb6onsar, K. ®@. Pynse, H. A. CeBepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipel u cxeMbl: «Pa3gensl sxoiorum», «Metoabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEIBDY.

KonTpoabnasi pabora Ned

JlabopaTopHast padora «3yuenue METOJ0B DKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsbl 1 cpefa OOMTaAHUS

Dkoyiornueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHUECKHE, OMOTUYECKUE, aHTpororeHHbie. O0mue
3aKOHOMEPHOCTHU JeHCTBUA 3Kosorudeckux ¢akrtopo. IlpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOHOHTHBIC
OpraHu3MBbl.



Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHHl W JKMBOTHBIX IO OTHOIIEHWIO K cBerTy. CHUrHajibHasi poJib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak »skojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mbl. [10MKHIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>KaHuio0 BojHOro Oananca. Knaccudukanus pacTeHUM MO OTHOHIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
IyOMHHAsT ~ TOATIOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckuie put™bl. BHemiHne W BHyTpeHHHE pPUTMbI. CyTOUHBIE U
roIuYHbIe PUTMBI. [IpUCIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM W3MEHEHUSM
YCIIOBHM KU3HMU.

Kusznennsie Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuszHeHnHbie POpMbI pacTeHU: 1EPEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIUsI, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gdadpuueckue). 3HAYCHUE
OMOTHMYECKHX B3aHUMOJCHCTBUI JJisi CYIIECTBOBAaHUS OpPraHU3MOB B Cpelie
oburtanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubr u cxembl: «IOkonormdeckue (akTtope», «CBETOBOW CIIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
JKUBOTHBIE», «XOJIOJHOKPOBHBIE JKHBOTHBIC», «DU3HOJIOTHYECKHE aJanTaluu
KUBOTHBIX», «Cpeabpl o00UTaHUS OpraHu3MoB», «buolornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IJKocucTeMa MHUPOKOIMCTBEHHOTO JIeCca», « IKOCHCTEMA XBOMHOrO Jjiecay, «llenu
nuTaHus», «XumHuyecTBo», «llapasutusm», «Konkypenuus», «CuMOuo3»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIIOTIO0UBHIX,



3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHUl, yyuyena MTUIl U 3Bepeil, repbapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me3o(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYMI, KOJUICKIINH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpeax,
repOapu M KOJUIEKIIMM pACTEHUHA M SKUBOTHBIX, OOJaJAalONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUW JKU3HM, repdapuu u
KOJUICKITUU PACTCHUM W JKUBOTHBIX PA3IMYHBIX YKU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIUSTHUKO TEMIIEPATYPbI».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIMH

DKOJIOTHYECKHE  XapaKTEPUCTUKHU MOIYJISALIU Y. [Monynsiuua ~ kak
ounonornyeckas cucrema. Poinb HEOTHOPOAHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0Cco0eHHOCTel OMoIoTHU BUIOB B (POPMHUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTEIW MOIMYJSUMUA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, HPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nomyiasuud. OueHKa YMCIEHHOCTU MOMYJIALNH.
JlnHamMuKa momynsiiuyd U €€ peryJisiuus. bUOTHUYECKUH NOTEHUUAT IOIYJISIUH.
MopenupoBaHue IMHaMUKA NOMyJsiuuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISLNH.
KpuBble BbDKMBaHUA. Peryisius 4YMCICHHOCTH MOMYJALMA: posib (PaKkTopos,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonarue o0 sKkojorMueckod Huie Buaa. MectooOutanue. MHoroMepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3Mmepbl 3KOJI0TMYECKOU
HulM. [loTeHnmanpHas u peanr3oBaHHAs HULIW.

Bun xak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MHrpaluid KUBOTHBIX. buosnormyeckue
WHBA3UH YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJIOTHYECKUE XapAKTEPUCTHKU MOMYJIALUNY,
«IIpocTpaHcTBEHHAass  CTpyKTypa  HoOmyiasuum», «Bo3pacTHble  NHpamMuAbI
nonyysiqumn», «CKOpPOCTh  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3konmornyeckor Humm J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.



Kontpoabnasi padora NeS

Jlabopatopnass padora  «[IpucnocoOneHuss CceMsH  pacTeHHd K
PaCCEICHUION.

Tema 9. Ikos10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u Mexiy
OopraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOCHcTEMax. KpyroBopor BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIuW  dBKOCUCTEMbl. buoMacca W OpoayKIHS.
DKOJIOTMUECKHE MUPAMHUJIbI Unhcell, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykileccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccun. KnnmakcHoe cooOuiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuposHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmembvl Mopeu u
oKeanos8. IKocucmemvl myHOp, J1ecos, cmenel, nyCmulHb.

AHTpONOre€HHBIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opozackas
dbnopa u ¢ayna. CuHanTponm3zauus TropoAckoil ¢ayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponv kackaonoco 3gpghekma u 6udos-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUNA U 3KOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICUCTBUMN.

Mexanuzmoi 8030eticmeus 3aepA3HeHUll  PA3HbIX Munoe Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  2KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCMEUAL.
MeTt01010TUs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubrt  u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IKOCUCTEMA

HIUPOKOJIMCTBEHHOIO JIecay, «DKOCHCTeMa XBOMHOTO Jiecay, «DyHKIIMOHAJIbHBIC
TPYIINbl OPraHU3MOB B 3KOcuUcTeME», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHIECKAS TUPAMUIA YUCEID»,



«OKonorudeckas mupamMua OMOMACCh», «IKOJIOTHYECKass MUpaMUIa SHEPTUNY,
«O6pazoBanne 6osotay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jieca MOCTE
noxapa», «9KocucTemMa 03epa», «ArporeHos», «KpyroBopor BemecTs u MOTOK
HHEPrUM B arpoueHosey, «[Ipumepsl ypOoskocuctemy.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3Bepeit, repbapuu KyJIbTypHBIX M TUKOPACTYIINX PACTECHUH, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

KonTposbnas padora Ne6

IIpakTuyeckas padora «/3yuenue u onucanme ypO03KOCUCTEMBDY.

Jlabopatopuass padora «l3yueHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX.

IKCKYpcHs «IDKCKYpCHUsS B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HsiK,
CJIbHUK, Ha CYXOJO0JIbHBIN UITM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKYypCHsl B arpo3KocucTeMy (Ha MOJie WM B TEIIUYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodaabpHas 3KocucTeMa

buocdepa — oOmeruranerapuas o0ooyka 3eMiid, TA€ CYIMIECTBYET WA
CylllecTBOBaJIa KM3Hb. Pa3BuTHE mpeacraBieHuil o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obsactu 6mocdeps! u €€ cocran. JKupoe
BEIIECTBO OHOChEphl U €ro PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCTEMBI. JlMHaMudyeckoe paBHOBecue B Onochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD siBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U TMPOKOJIUCTBEHHBIE JIeCa, CTENHU, CABAaHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinumar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA 1
ounocdepHbIx QyHKIUHA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnanackuii, 3. 3rocc.

Tabnuubl 1 cxembl: «l'eocdepsl 3emnn», «KpyroBopor azoTa B mNpUpOE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopojga B MPHUPOJIE»,
«KpyroBopoT Boawl B mpupojae», «OCHOBHbIE OMOMBI Ccymny, «Knmmatudeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii gec», «ILIMpokoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa



DKOJIOTUYECKHE KPHW3UChl W WX NPUYMHBL. Bos3melicTBue dYenoBeka Ha
onochepy. 3arps3HeHue Bo3mymiHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOreHHOE BO3JIEHCTBUE HA PACTUTENbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U JXKUBOTHOTO MHpa. OCHOBHBIC MPUHIIMUIBI OXPAHBI MPUPOIHIL.
Kpacubie xuuru. OcobGo oxpansembie mnpupoanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBl YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBIL.
PanvionansHOe  MpPUPONONONIB30BAHUE W COXpaHEHUE  OMOJOTUYECKOIO
pazHooOpasust 3emumm. OOmUe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIEC MOCIEACTBHSL.

Pa3Bute METOIOB MOHUTOPUHIA PAa3BUTHUSA OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvlie uUcciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOCcoOHot dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchoi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusawowue 0oCmyn K
ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl
9Kopeabuumayuyu dKocucmem U cnocooos 60pvbOLI ¢ OUONOBDEHCOCHUIMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCEM.

JdemoHcTpanumn

Tabmuumbt w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
rugpochepbl», «3arpssHeHue 1MouBbl», «llapHukoBbIl  3pdexT», «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUMY, «MOJENH YIIPaBIIEMOT0 MUPAY.
O6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX PACTEHUM M KUBOTHBIX KpacHol
kHuru Poccutickon @enepanun, KpacHoW KHUTH peTHOHA.

KontpoabHast pabora Ne7.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yiabTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YYaIONUMUCS POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOCH
NEATEIIBHOCTH [IEHHOCTHO-CMBICJIIOBBIMA ~ YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haluyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH TOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTH3MA U
YBOKEHHS K 3aKOHY U IMPABOIMOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPAAULIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKPY KaroIlIen cpeae.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOTO mipeamera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXCcsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATCIILHOCTH B MPOIECCE peaiM3allui OCHOBHBIX HamNpaBICHUN
BOCIIUTATEILHOM ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, YyBaXKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATENBHOCTH NpPU CO3/aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB,

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4y, YBaXXUTEJIBHOIO
OTHOIICHHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHUH CIOPHBIX BOIPOCOB
OMOJIOTMUECKOTO COJEP>KaHUS;

TOTOBHOCTh K TyMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HAapOJly, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOXWO PonauHy, CBOM S3BIK M KYJBTYDY,
MIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILICHHWE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuUTHE OWOJOTWU, MOHUMAHUS 3HA4YE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ1a B IOCTPOEHUE YCTOWYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusaMu HaporoB Poccun;

4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOLUOHAIBHOIO 0J1ar0MOJTyYHA:

NOHMMAaHUE W peaju3alus 300poBOro U 0Oe3omacHOro oOpasa KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHCHUYECKUX TPaBWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH U OTIbIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHUMAaHUE 1EHHOCTH TPAaBWJI HHJIMBUIYATbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymiel mpodeccun U pearr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEJIeCO00pPa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJEACTBUN s
OKPYXaroUen Cpebl;

OCO3HaHHE TJO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOieM W MyTed HuX
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyUYEHUU OUOJIOTUU
3HAHUSI W YMEHHUSA TMpPU pEUIeHUU MpoOJeM, CBA3aHHBIX C palUOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HOKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHUCTBUN, NPUHOCAIIUX Bpel  OKpYKaromleu
NPUPOIHON cpene, YMEHUE MPOrHO3MPOBATH HEOJAroNpUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEATNPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYpBI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOM HaIlPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOIECTBEHHOM INMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHMH KaK HayKH, OCO3HaHUS €€ pojlu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJCTaBICHUsST 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MpodsieM
COXPAaHEHUS IIPUPOJIHOTO PABHOBECHSI;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, OUCKA MyTel BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJyYEHUM OMOJOTMYECKHX 3HAHUW B LEJAX
MOBBIIICHUS] OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHON IPaMOTHOCTH O0O0ydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHHsS MJI1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPY>KAIOLIETO MUpa U MPOUCXOIAIINX B HEM M3MEHEHHI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS IS
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYalIHX;

OCO3HAaHME ILIEHHOCTHM HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJyYE€HUIO HOBBIX 3HAaHUU IO OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HauMMble s (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCINU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleloBaHMe,  HAONIOJIEHHE,  M3MEpPEHUEe, OSKCIHEpPUMEHT U JIpyrue);
yHUBEpPCAIbHBIC Yy4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecrieunBaroIne dbopmupoBanue GyHKIIMOHATIEHON
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIOCOOHOCTD
o0yyaronmxcs UCTOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBHS B
IMO3HABATEILHON U COLMAIBHOM MPAKTHKE.

B pesynpraTre w3ydeHuss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOygaromerocs OyayT chOpMHUPOBaHBI IMO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUSA, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa3oBaHMs TOJKHBI OTPAXKATh:

OBananenue YHHBepPCAIbHBIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNsaTh Leu JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE pPaACCYXXJeHUsA (MHIYKTUBHBIC, JI€IyKTUBHbIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUH B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHMI  Pa3HOTO  pOJAA,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaan3a HWMEIOIIUXCS
MaTepraIbHBIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJI0OB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIONIb30BaTh pPa3jHyHble BUABl JEATEIBHOCTH IO TMOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B YYeOHBIX
CUTYalUsX, B TOM YKCJIE MIPH CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MTOHATUSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U ’KU3HEHHBIX CUTYAIHUIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M U aAKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEHThl Ul JOKa3aTesIbCTBA
CBOMX YTBEPXACHUM, 3a71aBaTh apaMEeTPbl U KPUTEPUH PELICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢c naopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALIUU (TEKCTE yueOHOrO
nocoOusi, Hay4YHO-IOMYJSIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

(GhopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3a/ay;

mpUOOpETaTh OMBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" JIpyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckod uHQOpMaIrMel: TPUMEHATh XUMHUYECKHe, (QU3HYEeCKUe U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  PAClO3HABaHWS W 3aUTHl  WHOOpMAaIuH,
nH(pOpMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITUHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYJILHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € y4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmnpenenartb pojiid ¢ Y4E€TOM MHEHHH Y4YaCcTHHKOB, OOCYXXIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHWBATH MWJAEH C TO3ULUHAA HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjafeHne YHMBEPCANbHBIMH PeryJasaTUBHBIMU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX IO OTHOLICHHUIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalLUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pEIIeHHs MpoOJeMbl C  y4&€TOoM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalLIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULIUU B
pa3HBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJaJeTh  HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JJI1 OLEHKU CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IpU aHalu3e pe3yJbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro MpeaMmera
«buonorusiy Ha yrayOJNE€HHOM YpOBHE OpPUEHTHUPOBAHBI Ha oOecreyeHue
npopunabHOro  oOy4yeHust  oOyuaromuxcs  Ouosorud. OHM  BKIIIOYAIOT:
cneruduueckue sl OMOJIOTHH HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHI MO
OCBOCHHIO, MHTEPIIPETAI[MU U MPeoOpa30BaHUI0 3HAHUM, BUJBI JI€ITEIbHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUWM U MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyanusix. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
roJilaM U3y4YeHUsl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» B 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, B
NO3HAHUHM  3aKOHOB  MPHUPOABI M  PEHIeHHH Mpo0JieM  palroOHAIbHOTO
IPUPOJIOTIONB30BAHUS, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATaloNue OHOJOTHYEeCKHEe TEPMHHBI U TOHATUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboiu3M, TOMEOCTa3, CaMOpPEryJisiliks, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W pa3BUTHUE), OMOJOTHYECKHE TEOPUU
(knerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBwioBa — o meHTpax
MHOTOOOpa3usi Y  MPOUCXOXKJCHUS  KYJIbTYPHBIX  PACTEHUM),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB IEPBOrO MOKOJEHUS, PaCIUEIICHHs, YHUCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBaHnus [. MeHzgenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYHUBOCTH H. n. Basuiosa), NPUHLIHIIBL
(KOMILIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAaMU HAyYHOI'O II03HAHMS, HCIOJb3YEMbIX B
OMOJIOTMUECKUX HCCIEOBAaHUSAX JKHBBIX OOBEKTOB (OMHCAHME, W3MEPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC MIPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapuOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMi, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTreHe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYyHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pACTEHH, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIMSAMH, MEXAY STanamu
oOMeHa BEeIIECTB, 3TallaMU KJIIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX IPYTIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 33a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEeMbIMU OMOJIOTHYECKUMH NPOIIECCaMU U SBJICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOTHO3bI HA OCHOBAHUU TIOJTYY€HHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHUYECKHEe pPadOThI, COOIIOIAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyJIHpysl Iellb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyUYEHHBIC
pE3yIbTATHI U ICTATh BBIBOIBI;

yMEHUE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyONIWYHO  TPEACTaBIATH  IOJyYEeHHbIE  pe3yJbTaThl Ha  yUYEHHYECKUX

KOH(EpEeHIIUSX;
yMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obysacthi  OWOJIOTMM W MEIMUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccrnoHanbHOM
NEATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIIEHHOCTH, YIIIyOJSATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH TIpodeccuu u
NPOAODKEHHE OMOJIOTHUECKOTO O00pa3oBaHHsA B  OpraHU3allUdsAX CPEIHETro
po(eCCHOHAIEHOTO U BHICIIETO 00Opa30BaHUS.

[IpenmeTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTO mipeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 33aKOHOB MPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (HOPMHUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

yMEHHE BJaJeTh CHUCTEMOM OMONOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOIMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUH (B, dKOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHSI SBOJIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTmueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM TMUpaMHJIbl SHEPruu), rumore3nsl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIIOocOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Omochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI ABOJIIOIMUA HAa TeHOMOH/I TOMYJISIIIHAH,
MIPHUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaMpaBICHUIA
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATHh B3aUMOCBSI3M MEXAY MPOLECCAaMH SBOJIOINH,
JIBWKYIIIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX SKOCHUCTEM H
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3ed  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHMS, €AUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOIBI U YEIOBEUYECTBA,

yMEHHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh MIPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMU OMOJIOTMUYECKUMU MTPOLIECCAMHU U SIBJICHUSIMU, J€J1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTATOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe pPadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

yMEHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys ILedb HUCCIENOBAHMS, aHAIM3UPOBATH MOJIYYEHHbBIC
pE3ynbTaThl U ICNIaTh BHIBOBL;

yMEHUE Y4YacTBOBAaTh B y4eOHO-HCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  NOJyYEHHbIE  pe3yJIbTaTbl HAa  YYEHUYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OIEHUBATh TUMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpAaIlCHUs
rJ100aJbHbIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccruoHanbHOU
NEeSATEIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIOTIONIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MiCTBA, MHIIEBON
MPOMBITIUICHHOCTH, YIJIyOJISTh TIO3HABATEIbHBI WHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  TpodeccHu W TPOJOIKEHHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OPTaHM3ALMIX CPEAHEro MPoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpaMmbl Bcero paGoTh! - o0pa3oBaTe/ibHbIE
pecypcsl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE 2
3 buosnorus knetku 2 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10 1 1
5 Crpoenue u GyHKINU KIETKA 8 1 2
6 OOMeH BellecTB U MpeBpalleHne S HEPTUH B 9 1 1
KJIETKE
7 HaCJIGI[CTBeHIfaH uHpopManus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KJIETKU 6 1 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 PazmHoXeHuE U pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 1 0.5
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuoTtexHonorus 1 CHHTETHYECKast OUOIOTHs 4 1
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 13
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