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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebHOMy mipenmety "buonorus” (nanee - OUOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3paborana Ha ocHOBe DenepanbHOTO 3ak0HA OT 29.12.2012 Ne 273-D3
«O6 obpaszoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmemuu mnpemnogaBaHus
yuebHoro npeamera «bruonorns» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCITUTAHMSL.

VYueOnslil npeamet «buonorus» yriyonénnoro yposHs nzydenus (10—11 kinaccer) siBisercs
OJIHMM U3 KOMIIOHEHTOB MpeAMETHOHN obnactu «EcTecTBeHHO-HAay4uHbIE TTpeaAMeTh». CorjiacHo
nojoxenusm OI'OC COO mnpoduibHbie ydeOHBIE TPEAMETH, M3ydaeMble Ha YriayOJa&éHHOM
YpOBHE, SBJSIOTCS crnocoboM muddepennnanu oO0ydeHUsT HAa YpPOBHE CPEAHETO OOIIero
00pa3zoBaHusl U MPHU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPETHUM
o0muM, cpeITHuM po(ECCHOHATBFHBIM U BBICIITUM 00pa3oBaHueM. B TO ke Bpemsi KK/l U3
TUX Y4YeOHBIX TMPEIMETOB JIOJDKEH OBITh OpPUEHTHUPOBAH Ha MPUOPUTETHOE pEIIeHUE
00pa3oBaTeNIbHBIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIUX 3a7a4, CBS3aHHBIX C MpodOopUeHTALHEH
oOyyarouxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH Hay4dHOrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHUEH, TICUXO0JIOTHEH, CTIOPTOM UJTH BOCHHBIM JICJIOM.

[Iporpamma mo yueOHoMy npenmety "buonorus" maér mpencraBieHue O LEeIU U 3aJadax
n3ydeHus yaeOHoro npeamera «buonorush» Ha yriyOnEHHOM ypOBHE, ONpeieNsieT 00s13aTebHOe
(MHBapMaHTHOE) TMPEIMETHOE COJEp)KaHWE, €ro CTPYKTYPHPOBAaHWE IO pa3/ieliaM M TeMaM,
pacnpeziesieHue 1o KiaccaM, peKOMEHyeT MOCIIeJ0BaTeNbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C y4y€TOM MEXIIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMOOTHU peaii30BaH MPUHITUTI
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onarojaps yemy pocMaTpuBaeTCsl HAPaBIECHHOCTh Ha MOCIIEAYIONIee pa3BUTHE OHOIOTHYECKUX
3HaHWUW, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTAaBICHUIl O 3J0poBOM oOpas3e KU3HU, Ha BOCIHUTAaHUE
OepeXKHOr0 OTHOULICHHS K OKpYKarollel MpupoaHOH cpene. B mporpamme mo Ouosioruu Takxke
MOKa3aHbl BO3MOYKHOCTH ydeOHoro mnpeamera «buosorus» B peanusarmu TpedoBanuii GI'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM 0OydeHUs U
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENIbHOMN JESITENbHOCTH, OOYUYaIOUIUXCS 10
OCBOCHHUIO COJEpKaHMsI OHOJOTHYECKOro 00pa3oBaHUSI HA YPOBHE CpelHero oOuiero
oOpazoBaHwUsI.

VYueOuslii npeamer «buonorus» Ha ypoBHE cpeAaHero oOIiero oOpa3oBaHHs 3aBepIlaeT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIIyOJleHUE 3HAHUI
oOyuarouxcs o >KUBOM MPHUPO/Ie, OCHOBAX MOJIEKYJIIPHOU U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
U OHOJIOTUM pa3BUTUA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUEHUS H
9KOJIOTHH.

N3yuenne yuebHOro npeaMera «buosorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY 00yYaroIKXCcs K MOCIeYIOLEMY MOJTyYeHHIO OMOJIOTHYECKOT0 00pa30BaHMs B By3axX
U OpraHM3alusAX CpelHero IMpogdeccuoHaIbHOro o6Opa3oBaHus. OCHOBY €ro coJep:KaHus
COCTaBJIIET CUCTEMa OHOJOIMUYECKMX 3HAaHUHM, TMOJIYYEHHBIX NPH H3YYEHHHM OOYyJaroLUMUCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3zesoB OMOJOTMH Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 knaccax 3T 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U yriIyOIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHUsX, KUBOTHBIX, rpubax, OaKTepHsX, OpraHU3Me YelIOBeKa,
O0IMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTEIbHO BKIIOYEHBl OHOJOTMYECKHE CBEICHUS
IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nociuenyouero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C



COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYAIOIIMMUCS IPHU U3yUYeHUU (DU3HKHU, XUMUHU,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o y4yeObHomy mnpenmery "buosorus" otpaxaeT CcHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K M3ydeHHIO Ouoyoruu. COriacHO WM, M3Yyd4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIC /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIHH,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOTo pa3HoOoOpa3us
wranetsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJSIDHOM M KIIETOYHON OWOJIOTHH,
SMOPHOIOTUN U OMOJIOTHH Pa3BHUTHUS, TCHETUKU M CEJIEKIIUHN, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs Mo OOTaHWKe, 300J0TMH, AHATOMUH,
¢usnonorun yenoseka. B 11 kmacce M3ydaroTcsi SBOJIIOIIMOHHOE YUYE€HHUE, OCHOBBI SKOJIOTHH U
ydeHue o ouocdepe.

YueOHplii mnpeamer «buosnorus» mnpusBaH OOECHEUUTh OCBOCHHE OOYyYaroImIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U IMpaBWi, JIeXKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, 3KOCHCTEMBbl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHUKEHHSX, COBPEMEHHBIX HCCIIEOBAaHHUSIX B OHOJIOTHUH, MPUKIATHBIX acleKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaja B COJAEPKAHUU MTPOrPAMMBI 110
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHWS] W PA3BUTHUsI TOW WM WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Henp m3yuenust yueOHOro mpeamMera «brosorus» Ha yriryOJIEHHOM YpOBHE — OBIIAJICHUE
o0yJaromuMuCs 3HAaHUSMU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHW3allid YKHUBBIX CHCTEM
pa3HOTo paHTa U MPHOOPETEHNE YMEHHUI UCTIOIB30BaTh 3TH 3HaHUS B JOPMUPOBAHUH MHTEpECa K
onpenenéHHoil obmacTu MpodecCHOHATBHON NEATEeIbHOCTH, CBS3aHHOW C OHWOJIOTHEW, WIH K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJIsl TTPOIOJKEHHsI OMOJIOTHYECKOTO 00pa3oBaHMs.

Joctrxenue 1enu u3ydeHus ydebHoro npeamera «buonorus» Ha yriiyoaéHHOM ypOBHE
obecrnieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOCHHUC O6y‘{aIOI_HI/IMI/ICH CHCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYSCKUX
TCOPHUAX, KOHLCIIHAX, T'HMIIOTE3aX, 3aKOHAX, 3aKOHOMCPHOCTAX H IIpaBHUjIaX, COCTaBJIAIOIIUX
COBPEMCHHYIO CCTCCTBCHHO-HAYYHYKO KapTUHY MHUpA; O CTPOCHHHU, MHOFOO6paSI/II/I n
0COOEHHOCTAX OMOJIOTHYECKHX CHCTEM (KHGTKa, OpraHusM, IMOIyJidnusi, BHUM, 6I/IOFGOH6H03,
6H00(bepa); O BbIAAOMIUXCA OTKPBITHAX U COBPEMCHHBIX HCCIICIOBAHHAX B 6I/IOJ'IOFI/II/I;

O3HAKOMJICHHC o6yqafou11/1xc;1 C MCTOJaMH IIO3HaHUA JKUBOU IIPpUPOJAbI:
HCCICA0BATCIIbCKMMH METOJaMH OMOJOTHYECKUX HayK (MOJ'IGKy.]IHpHOﬁ M KJICTOYHOMH 6I/IOJ'IOFI/II/I,
3M6pI/IOJ'IOFI/II/I 1 OUOJIOTHUH pa3BuUTHA, TCHCTUKU U CCIICKIIUU, OHMOTEXHOJIOTHU U CUHTETHYCCKOU
OMoJIOTHH , aJICOHTOJIOT'HH, 3KOHOFI/II/I); MCETOAaMH CaMOCTOATCIBHOT'O MMPOBCACHU A
OMOJIOTHUYECKUX HCCIeIOBaHUM B na60paT0pHH n B IpUpPOAC (Ha6J'IIO,[[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie);

OBNaJicHHe OOYYaIOMIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO HAaXOAWTh, AHAIN3UPOBATH W
UCIIOJIb30BaTh OMOJIOTHYECKYIO MH(DOPMAIIHIO; MOIb30BAThCS OMOJIOTHUECKON TEPMHHOJIOTHEH 1
CHMBOJIMKOM; YCTAaHABJIMBATH CBS3b MEX/Y Pa3BUTHEM OHOJIOTHUH U COLMATIBHO -DKOHOMHYECKUMU
Y SKOJIOTMYECKUMHU TTPOOJIEMaMH YeI0OBEYECTBA; OLIEHUBATH TIOCIIEICTBHSI CBOCH JIESITEEHOCTH TI0
OTHOLICHUIO K OKPYXKAIOIIEH IpUPOJHON cpene, COOCTBEHHOMY 3I0POBBIO M 37I0POBBIO
OKPY)XaIOIINX JIFOJIei; OOOCHOBBIBATH M COONIONATH MEPbl MPO(MIAKTHKH WH(PEKIHOHHBIX



3a00JIeBaHMIA, MpaBUIa TIOBEJICHUS B TPHUPOJIE U oOecrmeueHus Oe30MacHOCTH COOCTBEHHOM
KU3HEACATCIIbHOCTH B I-Ipe3BIJI‘Ia,I\/'IHIJIX CUTyalusax HNPpUPOJHOIO M TCXHOI'CHHOI'O XapaKTepa,
XapaKTCpU30BaTb COBPCMCHHBIC HAYUHBIC OTKPBLITHUA B OGJIaCTI/I 6I/IOJIOFI/II/I;

pa3BuTHE Y 00y4aromuXCcsi WHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBa C BbBLJAIOMIUMUCA OTKPLITHUAMHU W COBPCMCHHBIMU HMCCJIICIOBAHUSMH B 6I/IOJIOFI/II/I,
penraeMbpIMu €10 IpoOJieMaMu, METOJO0JIOTHEel OMOJIOTMYecKOro HCCIIEOBAHUS, MPOBEACHUS
OKCIICPUMCHTAJIbHBIX I/ICCJ'ICIIOBaHI/If/'I, peuicHud OMOJIOTMYECKUX 3aaa4, MOJACIIMPOBAaHUA
OMOJIOTUYECKUX 0OBEKTOB U TPOIIECCOB;

BOCIIUTAHHE y OOYYArONIUXCS [EHHOCTHOTO OTHOIIEHUS K >KMBOM MPHUPOJE B IIEJIOM U K
OT/ACNbHBIM €€ OoOBeKTaM U SBJICHUSM; (OPMUpPOBAHUE DKOJOTHYECKOM, TE€HETUYECKOU
TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIEHUS B MPUPOJE; MHTETPAIMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npruoopeTreHne 00yJaromUMHUCS KOMIIETEHTHOCTH B pallMOHAIbHOM IPUPOJIOTOIb30BAHUH
(cobmrofieHne mpaBWII TOBEACHHWS B TPUPOJE, OXPaHbl BHIOB, SKOCHUCTEM, OHOChEpHI),
COXPAaHEHHUU COOCTBEHHOIO 3/I0POBBbS U 3J0POBbSl OKPYXKAIOMMX JtoJed (CoOMoeHusT Mep
npodUIaKTUKH 3a00JI€BaHN, 0OeCTICUeHHE 0€30TTaCHOCTH KU3HEACITEIIbHOCTH B UPE3BhIYaHBIX
CUTYaIUSX MPUPOTHOTO M TEXHOTEHHOIO XapaKTepa) Ha OCHOBE UCMOJIb30BaHUS OMOTOTHUECKUX
3HaHUU U YMEHHN B IOBCEJHEBHOM JKNU3HU;

CO3JJaHME YCJIOBUM ISl OCO3HAHHOTO BbIOOpa OOY4AIOUIMMUCS HWHAWBHIYaIbHOM
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH —TMOCHenyronemMy mpodeccCHoHaTbHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYaIbHBIMU HHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO6miee 9uCIO 4YacoB, OTBEACHHBIX HAa HW3y4YeHHUE OWOJOTMH Ha YIIyOJEHHOM YpPOBHE
cpenHero oomero oopasoBanus, coctabisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heziemo),
B 11 xmacce — 102 gaca (3 4aca B HeZIeI0).

OT160p oprann3aMoHHBIX GOPM, METOIOB U CPEJICTB O0yUEeHHsI OMOJIOTUU OCYIIECTBIISIETCS
¢ yuétoMm crenupuKu ero coAep KaHusl M HAMpaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTMYECKOTro
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHANIBHOTO U BBICIIET0 00pa3oBaHMUsL.

OO0s3aTenbHBIM YCIOBUEM IPpU 00y4eHMM OHMOJIOTMU Ha YriIyOJEHHOM YPOBHE SIBIISIETCS
[IPOBEICHUE JIa0OpaTOPHBIX M TpakTUdeckux paboT. Takke yuyacTue oOydarommxcs B
BBITIOJTHEHUH IIPOEKTHBIX U y4eOHO-MCCIIEI0BATENBCKUX paOOT, TEMATHUKA KOTOPBIX OpeAesieTcs
YUUTEJIEM HAa OCHOBE MMEIOIINXCS MAaTEPUAIBHO-TEXHUUECKUX PECYPCOB M MECTHBIX ITPUPOIHBIX
YCIIOBUU.

COJEPKAHUE OBYYEHUA
10 KJIACC

ConepkaHue  MOpPOTpaMMBbl,  BBIJEJIEHHOE KYPCUBOM, HE  BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utorooi arrecrauuu (I'MA).



Tema 1. Buonorus kak Hayka

CoBpemMeHnHas OMOJOTHS — KOMIUIEKCHas Hayka. KpaTkast ucTopusi pa3BUTHS OHOJIOTHU.
buosornyeckue Hayku M u3ydaemble MMU TpoOieMbl. DyHAaMeHTaIbHBIC, NPHUKIAIAHBIE U
MOMCKOBBIE HAYYHBIEC UCCIIEOBAHMS B OMOJIOTHH.

3navyenne Ononoruu B (GOPMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHON KapPTHHBI
mupa. [Ipodeccuu, cs3anabie ¢ OHoIOTUEH. 3HAUCHIE OMOJIOTHH B MMPAKTUICCKOMN JCATEIHHOCTH
YEJIOBEKa: MEJIMIIMHE, CEIIbCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe MPUPOIBL.

JdeMoHcTpanuu
[optpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. lapsun, V. I'apsei,
I'. Mennens, B. W. Bepnaackuii, WM. II. IlaBnoB, W. W. MeunukoB, H. W. Basunos, H.

B. Tumodeer-Pecorckuii, k. Yorcon, ®. Kpuxk, JI. K. benses.

Tabmuupl u cxembl: «CBA3b OMOJIOTHH C APYTUMH HayKamm», «Crcrema OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yUYEeHHE

JKuBbie cucTembl Kak peaMeT uzydeHusi onosorunu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh M YIOPSIOYECHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHU3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldl JKUBBIX CHUCTEM: MOJICKYJIAPHbIA, KJIECTOYHBIM, TKAaHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUI ),
ouocoepusiit. [Iporeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cyiecTBoOBaHus MaTepud. Hayku, m3ydaroniye UBble CUCTEMbl Ha Pa3HBIX
YPOBHSX OpraHU3aIUH.

N3yuenune xuBbIX cucteM. MeToapl OWojiornyeckol Hayku. HaOmronmeHue, nsamepeHue,
OKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsATue o0 3aBUCUMOM U HE3aBUCHUMOU
nepemenHol. [lnanupoBanue skcnepumenta. lloctaHoBka M mpoBepka rumnores. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH MOJyYEHHBIX Pe3ynbTaToB. [IpHunHBI MCKaX)eHUS Pe3ylIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

TaOmuubel 1 cxembl: «OCHOBHBIE MpPHU3HAKM KU3HU», «buosorndyeckue CUCTEMBD,
«CBolicTBa *KMBOM MaTepumn», «YpOBHHU OpraHU3allK >KUBOM NpUpoab», «CTpoeHue KUBOTHOM
KIIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEYECKOIO OpraHn3May, «buoreoneHos»,
«buocdepar, «MeTopl U3ydeHUs KUBOU TPUPOIBD».

OGopynoBanue: 1abopaTopHoe  00Opy/lOBaHME Ul  NPOBEJIEHUS  HAOIIOJCHHI,
HU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «Vcrnonb30BaHWEe pa3aMUHBIX METOJOB IPU U3YYEHHMM JKHBBIX
CUCTEM.



Tema 3. Buosorus KjieTku

Knerka — cTpyKTypHO-(QYHKIIMOHATIbHAS €UHULA KUBOTO. MICTOpUS OTKPBITUS KIETKH.
PaGoter P.T'yka, A.JleBenryka. Knerounas teopust (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTopl MOJIEKYNISIPHOM W KJIETOYHOM OHMOJIOTHH: MHMKPOCKOIUS, Xpomarorpadus,
anektpodopes, MeEToJ  MeuYeHBIX aroMoB, auddepeHnmanbHoe  HEHTpHU(YrUpOBaHHE,
KyJIbTUBUPOBaHHE KJIETOK. M3yuenue QuxcuposanHwix KIemoK. DNeKTpOHHAas
MHUKpockonust. Kongoxanvnaa mukpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JdeMoHcTpanuu

[Moprpertsl: P. T'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOI MUKPOCKOI», «DIEKTPOHHBIN MUKpockom», «Mctopus
Pa3BUTHSI METOJIOB MUKPOCKOITUI.

OO0GopynoBaHue: CBETOBOM MHKPOCKOT, MHUKPOIPENapaThl PACTUTEIbHBIX, XKUBOTHBIX H
OaKTEepPHATBHBIX KIETOK.

IIpakTnueckas padora «l3yueHue MeTOJOB KJIETOUHOHM Ouojoruu (xpomatorpadus,
anektpodopes, nuddepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKu

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yIbTPaMHUKpOdJieMeHThl. Boia u e€ poiib
KaK pacTBOpPHUTEINsA, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKU, TEIUIOPETYISIUU.
MunepasnbHbIe BElIeCTBa KIETKH, UX Onojiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeniecTna kietku. buosornyeckue noauMepsl. besnku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OelKOBOW MoJekynbl. [lepBuuHas CTpykTypa Oenka, MenTHIHas
CBs3b. BTOpuuHas, TpeTuyHasi, 4eTBepTHUHAs CTPYKTyphl. Jlenatypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1KoB. [Ipuonoi.

YrineBoapl. MoOHOCaxapuIbl, JUCAXapUIbl, OJTUrocaxapuibl M Iojaucaxapuibl. OOrui
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosnoruueckue GyHKIIMN
yTJIEBOJIOB.

Jlunugsl.  I'mapodunbsHO-TUApOdOOHBIE  cBoicTBa.  Kilaccudukanms — aummos.
Tpurmuuepunasl, pochoaunuiel, BOCKU, cTepouibl. buonorndeckue Gpynkiuu nunuaos. O6mme
CBOMcTBAa OMOJOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJTYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotsl. JIHK n PHK. Ctpoenune HykinenHOBBIX Kucia0T. HykneoTnuasl.
[Mpunuun komiuiementapHoctu. Ilpasuno Yapradda. Crpykrypa JJHK — nBoifnas crnupaib.
Mecronaxoxaenue u 6nonornyeckue ¢pynkuuu JJHK. Buast PHK. @ynkiun PHK B knertke.



Crpoenne monekynsl AT®. Makposprudeckue cBsizu B MoJiekyine AT®. buosornueckue
¢byakuun  AT®. BocCTaHOBICHHBIE TMEPEHOCUYMKH, UX (QYHKIUH B  KIETKe. /[pyeue
HYKIeo3uompugocghamol (HT®). CexkBeHUpOBaHUE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass OHOJOTHs: OMOXHMMHYECKHE W OMO(PH3MUECKUE HCCIECIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHOW  CTPYKTYpbl ~OMOMOJEKYN. Moodenuposanue cmpykmypvl U — @QYHKYuUll
OUOMONEKYl U Ux KOMRIIeKcos. KomnvromepHulil Ou3atii u opeanuyecKuil CURme3 OUOMOLEKYL U UX
HenpupoOHbIX AHAL0208.

JdeMoHcTpanuu

Hoptpertst: JI. Tlomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Crnrep,
C. Ilpy3unep.

[luarpammer: «PacripesieieHe  XMMHUYECKHX JJIEMEHTOB B  HEXHBOM  MIPUPOECY,
«Pacnipenenenne XUMHUYECKUX DJIEMEHTOB B KHBOU MPUPOJIEN.

Tabmuubl u cxembl: «llepuogudeckass TaOnuIla XUMHUYECKHX 3JEMEHTOBY», «CTpoeHme
MOJIEKYJIbI BOJbI», «BemectBa B cocraBe opraHu3MoBy», «CTpoeHHE MOJEKYJIbl Oekay,
«CTpYKTYpBl O€IKOBOW MOJIEKYIbD», «CTPOCHHE MOJEKYJ YrieBOJ0BY», «CTpoeHHE MOJIEKYI
TunuaoBy, «HykienHoBbIe KUCTOTBDY, «CTpoeHrne MoJIeKyabl ATDy.

OO0opynoBaHue: XUMUYECKas TTOCy/1a 1 000pyI0BaHHE.
Jla6opaTopHasi padoTa «O0HapyxeHrEe OETKOB C TIOMOIIbIO KAU€CTBEHHBIX PEAKIIHIN.

JlabopaTopHas padora «/ccnenoBanue HyKIIEMHOBBIX KUCIOT, BBIIECJIECHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tunsl KIETOK: dyKapuoTHYecKas U Mpokapuoruyeckas. CTpyKTypHO-(YHKIIMOHATIbHbIE
00pa3oBaHUs KJIETKHU.

CrpoeHue mnpoKapHOTHUYECKOW KieTku. KierouHas crTeHka OakTepuid ©  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPO(HON MPOKAPUOTUUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Ctpoenue u GpyHKIMOHUPOBAHUE 3YKAPHOTHUYECKOH KieTKH. [Ina3maTnyeckas memOpaHa
(mnazmanemma). CTpykTypa mia3MaTHyeckoil MeMOpaHbl. TpaHCHOPT BelIeCTB 4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (nuddy3us, obneryéHHas auddysus), akTUBHBINA
(mepBUYHBIA M BTOPUYHBIH akTUBHBIA TpaHcnopt). [losmymponunaemocts memOpanbl. Pabora
HaTpUI-KaJMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (aronuro3. Jk3ouuto3. Kinerouynas cTeHka.
CrpykTypa 1 (PyHKIHHU KIETOYHOW CTEHKH PacTeHH, TpuOo0B.

Huromnazma. Ilurozons. Llurockener. [[Bmwxkenne nutornazmel. OpraHonuibl KJIETKH.
OnnomeMOpaHHBIE OpraHOUAbI KJIeTKH: 3HAomIazmarndeckas cetb (DIIC), anmapar [Nonbku,
JM30COMBI, MX CTpOeHHe W (PYHKIUH. B3auMOCBS3b 0JHOMEMOpPaHHBIX OPTaHOMJOB KIIETKH.
CtpoeHue TpaHYISIpHOTO peTukyiayma. Mexanusm Hanpaenenus 6enkoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOUHBIX  MeMOpaH. [Imankuit  (arpaHyJsipHBIi)
sHJI0TIIa3MaTHUecKuil petukynyMm. CekpetopHast ¢yHkuus anmapata [ombmxu. Moougurayus



benxos 6 annapame I onvooxcu. Copmupoeka 6enkos 6 annapame I 01602 cu. TpaHCTIOPT BEIIECTB
B KieTKe. Bakyonu pacturenbHbiX KieTok. Kilerounsiii cox. Typrop.

[ToryaBTOHOMHBIE OPraHOWABI KJICTKH: MHUTOXOHIPUHU, TIIACTHIBL. [Ipoucxodicoenue
mumoxonopuit u naacmud. Cumbuocenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM  MUTOXOHJIPHH ¥ TuiacTua. [lepBUYHBIC, BTOPHYHBIE M CJOXKHBIC ILUIACTHIBI
(DOTOCHHTE3UPYIONIUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICWKOILJIACTHI  BBICIIHX
pacTeHui.

HememOpannsie opranouss! kietkun CtpoeHrne U GyHKIUN HEMEMOpPaHHBIX OPTaHOMJIOB
KJIETKH. PuGocomel. IIpomescymounvie  guramenmsi.  MukpoduiaMeHTsl. Akmunogvle
Muxkpogunramenmol.  MpllIeuHble  KIETKU. AKMUHOBble ~ KOMHOHEHmMbl  HeMbIUEYHbIX
k1emox. Mukpotpybouku. Kierounslii nuentp. CrpoeHne U JBUKEHHE KTYTUKOB M PECHHUEK.
Muxkpotpy6ouku ruTomniasmel. Llentpuons. berku, accoyuuposanuvie ¢ MuxpoguiameHmamu u
muxkpompyboukamu. Momopmvie 6enxu.

Anpo. O6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SIPBIIIKU, UX CTPOE€HUE U (YHKIIHH.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmojokeHHEe XPOMOCOM B MHTep(ha3zHOM
aape. Jyxpomamun u 2emepoxpomamun. BelKku XpoMmaTuHa — TUCTOHBL [uHamuka s0epHol
0bonouku 6 mumose. Hoepuviii mpancnopm.

Kierounsle  BxkimroueHus. CpaBHUTENbHAs  XapaKTEpUCTHKA  KIETOK  JYKapHoOT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOI).

JdemoHcTpauuu

Ioptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl u  cxembl: «CTpoeHHE SYKApUOTHYECKOW KIETKH», «CTpOoeHHEe KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue

HpOKapHOTH‘IeCKOﬁ KIICTKH.

O6ODVI[OBaHI/IC: CBETOBOH MHKPOCKOII, MHUKpOIIpErnapaTrbl pacCTUTCIbHBIX, »XWBOTHBIX
KIICTOK, MUKPOIIPCIIapaThl 6aKTepI/IaJ'IBHBIX KJICTOK.

JlaGoparopHas padora «/3yueHne CTpOEHUS KIIETOK PA3JIMYHbIX OPraHU3MOB).
IIpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHON MeMOpaHbD».

.JIaﬁopaTopHaﬂ paﬁoTa «HccaenoBanue mia3zMoiand3a U ACIIa3MOJId3a B PaCTUTCIIbHBIX
KIICTKax».

HpaKTH'—leCKaﬂ paﬁoTa «I/I3yquI/Ie ABUIKCHUA HUTOINIA3Mbl B PACTUTCIIBHBIX KIICTKAX).

Tema 6. OOMeH BelecTB M NPeBpPAaLCcHHE JHEPTHH B KJIETKe

AccuMWISIIMA U JUCCUMWISAIUS — JIB€ CTOPOHBI MeTabosim3Ma. Tumsl oOMeHa BElIecTB:
aBTOTPOGHBIN U reTepoTpOHBIN. YyacTue KMCI0poa B OOMEHHBIX MPOLECCcax. JHEPreTUYecKoe
oOecnieuenue kietku: npespamienne AT® B 0OMeHHbIX mporieccax. PepMEeHTaTUBHBINA XapaKTep



peakiuii KIIeTo9Horo Meradonn3ma. @epMeHThI, UX CTPOSHHE, CBOMCTBA M MEXaHU3M JICHCTBHUSL.
Kodepmentsl. OTiinunst epMEHTOB OT HEOPTaHMUECKUX KaTAIM3aTOPOB. Belku-akTUBATOPHI U
OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATHBHBIX pEAKIUNd OT Pa3IMYHBIX
(hakTopoB.

[lepBUUHBIN CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. POTOCHHTE3. AHOKCUCEHHbIU U
oxcueennvlll  gpomocunmes y  baxmepuii. Ceemocodouparowue nueMeHmvl U - NUSMEHMbL
peakyuonHoz2o yeumpa. Poms xmopormactoB B mporecce GotocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. TIpogyKTUBHOCTH (HOTOCHHTE3A.
Bnusiane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoToCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunre3.  Pa3HooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPUGULMPYIOIINE
OaxkTepuu, skese300aKkTepuu, cepoOaKkTeprun, BOJOPOIHbIEC OAKTEpHH. 3HAYEHNE XEMOCUHTE3a.

AnasrpobHbIe opranu3Mbl. Buasl Oposxkenus. [IponykTel OpokKeHUS U UX HCIOJIb30BAHUE
YeJI0BEKOM. AHa3pOOHbIE MHKpPOOPIaHM3MBbl KAaK OOBEKThl OMOTEXHOJOTHMH M BO30YAWUTENIH
0oJe3HEN.

AspoOHBIE OpraHu3Mbl. DTambl dHEpPreThudeckoro oobmena. [loAroToBUTENBHBIN ATar.
['mukonu3 — 6ecKUCIOpOHOE PACHIEIUIEHNE TIIOKO3bI.

Buonoruveckoe OKuCIeHUE, WM KIIETOYHOE JbIXaHHWe. POJIb MUTOXOHIpHIA B TIPOIEcCcax
OMOJIOTUIECKOTO OKHCIICHHSL. [{uknmyeckue peaKIuu. OKHCITUTENTEHOE
dbochopunmupoBanue. Juepeus membpannozo epaouenma npomonos. Cunmez ATD: paboma
npomonnou  AT®-cunmaseil. [IpenmyiectBa a’dpoOHOro myTd oOOMEHa BEIIECTB TEpen
aHa’pOoOHBIM. I(HPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHcTpauuu

Ioprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrenbrapar,
IT. Mutyemn, I'. A. 3aBap3uH.

Tabmunpl u cxembl: «POTOCHHTE3», «DHEpreTudeckui oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOIl MUKPOCKOII, 000pYAOBaHUE JIJIsl TPUTOTOBICHUS OCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopHasi paoora «l/3yueHue KaTamuTUYECKOW akTUBHOCTU (EepMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTaaasbl)y.

JlaGopaTtopuasi pa6ora «l/3yueHne QepMEHTAaTUBHOTO pACIIEIUIEHUS IEpOKCHaa
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopuasi padora «CpaBHeHHE NIPOLIECCOB (DOTOCHMHTE3a U XEMOCUHTE3a».
JlaGopaTopuasi padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JIBIXaHUSD».
Tema 7. HacsencTBenHasi HHpopManus U peaju3anus e€ B KieTke .  Peakuuu MaTpu4yHOro

cuHTre3a. [IpUHIMO KOMIUIEMEHTApPHOCTM B pEAKIUAX MATPUYHOrO CHUHTe3a. Peamuszauus
HacJenCTBeHHOW nHpopmarmu. ['eHeTHdeckuii Ko, ero cBoicTBa. TpaHCKPHUIIIUS — MATPUYHBIN



cunrte3 PHK. IlpuHummnel TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb, AHTUIIAPAJUIEIBHOCTD,
acuMMeTpuyHoCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kniemxe. Hexooupyrowue
PHK.

Tpancnsus u e€ sransl. Yyactue TpancnopTasix PHK B GuocunTese Oenka. YcioBus
onocunresa 6enka. Kogupoanue amuHOkHCHOT. Postk pubocom B OnocuHTe3e OemKa.

Cospemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranusanus reHoMa y IpoKapHoT U
9yKapuoT. Perymsiuus axkTMBHOCTM TeHOB Yy mpokapuoT. ['mnore3a omnepona (P. XKako0,
XK. Mano). Monekynapuvie mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
pe2ynayuu pabomel 2eHo6. Perynaius 0OMEHHBIX ITPOIIecCOB B KiIeTke. KieTounslii romeocras.

Bupychl — HexiteTouHble (OPMBI )KU3HH U OOJIMTaTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX H
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennviti yuxn JIHK-cooepocawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpamuas mpaHcKkpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a0ojieBaHUs 4YellOBeKa, IKHBOTHBIX, pactenui. CIINJ, COVID-19,
COITMATBHBIC U METUITMHCKHE TIPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpykmypHvix
buonocuneckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyure. Ilpoepammupyemvie pynxyuu
benxos. Cnocobovl 00cmasKu 1eKapcms.

JdemoHcTpauuu
IMoptpetsl: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabmuupl ~ u  cxembl: «buocunTes  Oenkay, «l'eHeTmdeckuit komy», «Bupyce»,
«baxTtepuodarmy.

IpakTHyeckasi padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounsiii muxi, ero nmepuoasl u peryiasuus. Mutepdasza u muro3. OcobGeHHOCTH
npoleccoB, nporekaronmx B uHTepdase. [loaroroBka knerku k nenenuto. [IpecunreTnyeckuii
(TTOCTMUTOTUYECKHUI), CHHTETUYECKHH W IOCTCHHTETHYECKUH (IIPEMHUTOTUYECKUIT) TEPHO/IBI
uHTEep(a3bl.

Matpuunsiii  cunres JIHK — permkanusa.  Ilpunnmner  perumkannn — JJHK:
KOMIUIEMEHTAPHOCTb,  IIOJIyKOHCEPBAaTUBHBIA  CUHTE3, AaHTUIAPAJUICNIIBHOCTb.  MexaHusm
perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl 1 Testomepasa. XpoMOCOMHBIN
Ha0Op KJIETKU — KapuoTUIl. [IUMIouaHbIN U ramiougHbii Habopbl XpoMocoM. ['oMosoruuHbIe
XpoMocoMBl. [10710BbIE XPOMOCOMBL.

I[eJ'IGHI/Ie KJIICTKU — MMTO3. CTaJII/II/I MUTO3a U MPOUCXOAAIINEC B HUX HPOUECCCHI. Turnsl
MHTO3A. Kapnomzme:«: U IUTOKMHE3. broiorunueckoe 3HaueHUe MUTO3A.



Perynsiuss MUTOTHYECKOTO LUWKJIA KIeTKH. lIporpammupyemasi kieToyHas THOelb —
aronTo3.

KierouHoe siipo, XpOMOCOMBI, PYHKIIMOHATbHASI TeHOMUKA. Mexanuzmul npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemka» — buoungopmamuvecxue
Mooenu PYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanuu

Tabmuiel U cxembl: «KU3HEHHBIM MUK KIETKW», «MuT03», «CTpOCHHE XPOMOCOMY,
«Perumukanus JTHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpompenaparbl: «MuTo3 B KieTKaxX KOpPEIIKa
JTyKay.

JlabopaTopHasi padota «/3ydeHre XxpoMOoCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopuasi pa6ora «Habmonenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpEIIapaTax)y.

Tema 9. Ctpoenne u pyHKUHN OPraHU3MOB

buonmornueckoe  pasHooOpasuwe  opraHu3mMoB.  OTHOKJIETOUYHBIE, KOJOHHUAJBHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIbHOCTH OTHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OJTHOKIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBbHBIX TKaHEW: o0Opa3oBaTelbHAs, MOKPOBHAs,
MIPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PaCIOIOKEHUS
TKaHEW B OpraHax pacTeHH.

TkaHu SKHMBOTHBIX UM YeJOBeKAa. TUIBI JKMBOTHBIX TKaHEH: SIIUTCJIMAJIbHAaA,
COCAUMHUTCIIbHAA, MbIIICYHAA, HCPBHAA. Ocobennoctu CTpOCHUA, (1)YHKI.IPII71 H PpacloOJIOKCHUA
TKaHel B OpraHax KMBOTHBIX U YCJIOBCKaA.

OpraHLI. Bereratusnelie u I'CHCPATHBHBIC OPIr'aHbl paCTeHHﬁ. OpraHLI 1 CUCTCMBI OPraHoB
JKHMBOTHBIX U YCJIOBCKaA. CDYHKI_II/II/I OpraHoB U CUCTEM OpPIraHOB.

Omnopa Tena opranusmMoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSTUHEHUS
KOCTEH.

I[BI/I)KCHI/IC OpTraHU3MOB. I[BI/I)KCHI/IC OJITHOKJICTOYHBIX OpPraHU3MOB: aMé6OI/IIlHOC,
JKTYTUKOBOC, PCCHUYHOC. I[BI/I)KCHI/IG MHOTOKJICTOYHBIX paCTCHHﬁI TPOIMU3MbI W HACTHH.
I[BI/I)KCHI/IC MHOTOKJICTOYHBIX )KUBOTHBIX M YCJIOBCKA: MbIIIICYHAsA CUCTEMA. Pe(bHeKC. CkeleTHEIC
MBIIINBI U UX pa60Ta.



IIuranue OpraHnu3MoB. HOI‘JIOLLIGHI/IG BOJbI, YIVICKHUCIIOIO ra3a U MUHCPAJIbHBIX BCIICCTB
PaCTCHUSAMU. IInTanue >KUBOTHBIX. BHYTpI/IHOHOCTHOC U BHYTPHUKJICTOYHOC IMHUIICBAPCHUC.
IIuTanne TO3BOHOYHBIX >KMBOTHBIX. OTHGHLI MMUIICBAPUTCIILHOIO TpakKTa. HI/IH_IGBapI/ITGJILHLIG
KCIIC3hbI. HI/IH_ICBapI/ITeJIBHaSI CHUCTEMaA 4YCJIOBCKA.

Jpixanue opranu3moB. Jlprxanue pacteHuil. Jlprxanue skuBoTHBIX. Juddy3us ra3os yepes
MoBepXHOCTh KiIeTku. KoxHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe u JIErodyHoOe
npixaHue. J[pIxaHue TO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHHUs JIETKMX MO3BOHOYHBIX >XMBOTHBIX. /[[pIXxareiibHas cucrema delioBeka. MexaHu3m
BEHTHJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMUX. Perymsius apixanus. JpixaTenbHbie 00bEMBI.

Tpa"cnopr BemecTB y OpPraHu3MoOB. TpaHCHIOpPTHBIE CHCTEMBI pacTeHWil. TpaHcnopT
BEILIECTB y )KUBOTHBIX. KpoBeHOCHAs cuctema u e€ opransl. KpoBeHOCHas crucTemMa I03BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepiile, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyru KpoBooOpalieHHs.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX >KMBOTHBIX.
PaboTa cepnna u e€ perynsmusi.

Beinenenne y opranuzmoB. Belnenenue y pacreHunid. BelneneHue y JKHBOTHBIX.
CoxkparurenbHble Bakyosd. Opratsl BbaenaeHus. OuinbpTpaiiys, cekpenus 1 00paTHOE BcachIBaHUE
KaK MEXaHHU3Mbl paboThl OpraHoB BbiAeneHUs. CBs3b MOJIOCTH Tejla C KPOBEHOCHOW H
BBIJICTUTENIBHON cHCTeMaMu. BpijieneHne y MO3BOHOYHBIX JKMBOTHBIX M dyenoBeka. [louku.
Crpoenue u pyHkunonuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepwili u
LMCTHI TPOCTEHIINUX. 3alATA Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa nacCUBHON U
XUMHUYECKOU 3a1UTEl. OUTOHIIUIEL.

3aiuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI 1 X MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
oT OosiesHel. MMmyHHass cucrema uesnoBeka. KIETOUHBIH M TyMOpaJdbHBIM HWMMYHUTET.
BpoxnéHuenii u  npuoOpeT€HHBIM  cnenudUYecKuid HMMMYHUTET. Teopus KIOHAIBHO-
cenektuBHOro nmmynurera (I1. Dpaux, ®@. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumMocTs W perynsuus y OpraHu3MoB. Pa3npaXumMocTh y OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3npaxxumocTs U perynsauus y pacteHuii. PoctoBble BemectBa U uX
3HAuYCHUE.

HepBHas cucrema u pedriexTopHas peryisuus y >KUBOTHBIX. HepBHas cucrema u eé
OTIeNbl. DBOJIIOIIMOHHOE YCIOXHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTHesbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedumekc u pedunexkropHas ayra. besycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

I'yMopanbHasi perynsiuuss M SHIOKPUHHAs CHCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBUE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHIOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoncTpanuu

[Moprper: U. I1. I1aBnoB.

Tabaumnel U CXEMBL: ((OI[HOKHGTO‘-IHLIG BOAOPOCIIN», «MHOTOKJIETOUYHEBIE BOOPOCIIN»,
«EaKTepI/II/I», ((HpOCTCﬁIlIHC», ((Opl" aHbl IIBECTKOBBIX paCTCHHﬁ>>, «CrcTeMbl OpraHoB



IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOE€HHME HaceKOMbIX», «TKaHu pacTeHHiD,
«Kopuesbie cuctemb», «Crtpoenue crteOmnst», «CTpoeHHE JHMCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/pixaTenpHass cucrema», «HepBHas cucrema», «Koxa», «MplmieyHas cucremay,
«BbrgenurenbHas cucrema», « HIOKpPUHHAsA cucTteMay, «CTpoeHue Mplib», «MMMyHHTET»,
«KumeunononoctHsie», «Cxema nNUTaHUs pacTeHui», «KpoBeHOCHbIE cHCTEMBbl O3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapuny», «BHyTpeHHee cTpoeHHE J107K/I€BOrO
yepBs», «HepBHas cucrema ppiO», «HepBHast cucrema nsrymku», «HepBHas cucrema
npecMbIKaomuxcsa», «HepBHasg cucrema nruny, «HepBHas cucrema MIIEKOIUTAIOLIUX,
«HepBHas cucrema yenoBeka», «Pediaexcy.

O6opynoBaHKe: CBETOBOII MHMKPOCKOI, MUKpOIpenapaThl OJAHOKJIETOYHBIX OPraHHW3MOB,
MUKpOTpenaparbl TKaHeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBbBIE
9K3EMILISIPbl KOMHATHBIX PAaCTEHUH, repOapiuu pacTeHUN pa3HbIX OTAENIOB, BIaKHbIE IIPenapaThl
KUBOTHBIX, CKEJIEThI NO3BOHOYHBIX, KOJIJIEKIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue JUIsl JEMOHCTPALIMY TOYBEHHOTO ¥ BO3/IYIIHOTO MUTAHUS PACTEHUM, pacIlenIeHUS
KpaxMaja u 0eiaKoB MoJ JeiicTBUEM (pepMEHTOB, 000pYyI0BaHHUE Ul JEMOHCTPALUU OIBITOB 110
U3MEpPEHUI0 KU3HEHHOM EMKOCTH JETKUX, MEXaHW3Ma JIbIXaTeNIbHbIX [BUKEHUM, MoJenu
TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladopaTopHas pa6ora «/I3ydyeHne TKaHEN PACTEHUI.
JladopaTopHas pa6ora «/3ydeHne TKaHEN KUBOTHBIX).

JladopaTopHas pa6ora «/3ydyeHrne OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHHS OPraHU3MOB: OeCroioe (BKII0Uasi BETr€TaTUBHOE) U M0JI0BOE. Bubl
0€ecI10JI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIIALUS, (pparMeHTaus, KIOHUPOBaHHUE.

[TosmoBoe paszmuoxkeHue. IlonoBeie KiaeTkH, Wi rameTbl. Meio3. Craauum wmeiosa.
[ToBenenune xpomocom B Meio3e. KpoccuHropep. bruonorudeckuii cMbIC Mei03a M MOJIOBOTO
nporiecca. Meio3 ¥ ero MeCTo B )KU3HEHHOM IIMKJIC OPTaHU3MOB.

Hpezlsapom:lmeBoe Pa3sBHUTHC. I'ameTorenes Y KUBOTHBIX. IlomoBeie  KeJe3bl.
O6pa30BaHHe U Ppa3sBUTUC II0JIOBBIX KIICTOK. CHepMaTOFeHGS 1 OOI'CHC3. CTpOGHI/Ie ITIOJIOBBIX
KIJICTOK.

Ono10TBOpeHNEe U SMOPUOHATIBHOE pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIIOOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WNnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHs — HAayKa O Pa3BUTHU
opranusMoB. Mopgozenes — o0na uz enasnvix npobnem smopuonozuu. Konyenyus mopgozenos u
Mmooenu mopgoeenesza. Ctaauu SMOpHUOTEHE3a KUBOTHBIX (Ha MpUMepe JATYIIKH). [poGienue.
Tunsr apoGnenus. [Jemepmunupoeannoe u Hedepmunuposantnoe opobnenue. bnacmyna, munwvi
onracmyn. OcCOOEHHOCTH JPOOICHUS MIIEKOMUTAIOUINX. 3apOJBIIIEBbIE JUCTKU (TAaCTPYIIALNs).
3akyazka OpPraHoB M TKaHEW W3 3apoJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsHHE uacTel
pa3BUBAIOIIETOCS 3apo/iblia (3MOpHOHAIbHAS MHIYKIH ). 3aKiIa/IKa IJIaHa CTPOEHUS dKUBOTHOTO



KaK pe3yJbTaT MepapXUyeCKuX B3aUMOJCUCTBUIN reHOB. BiusHue Ha SMOpHOHANIbLHOE pa3BUTHE
pa3nYHBIX (DAKTOPOB OKPYKAIOIICH CPEJIBI.

Poct u pasButHe XUBOTHBIX. [locTamOpuonaneHblid mepuoa. Ilpsmoe u HempsiMoe
pasButHe. PasButHe ¢ Meramopdo3oM y OECIO3BOHOYHBIX W IO3BOHOYHBIX IKHBOTHBIX.
buosornyeckoe 3HaueHHE NPSIMOTO M HENPSAMOIO Pa3BUTHUA, UX PACHPOCTPAHEHHUE B IPUPOJIE.
Tunel pocta >XKUBOTHBIX. PaKTOPbl PEryisiiMM pOCTa KUBOTHBIX W uenoBeka. Craauu
MOCTAMOPHOHAIHOTO Pa3BUTHA y XUBOTHBIX M 4YelloOBeKa. [leproabl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE ITPOLIECCHI.

Pasmuoxenne u paspurue pactenuid. ['amerodut u cnopopur. Melo3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHue cCrHop B Ipoliecce Meno3a. [ameroreHe3 y pacTeHUH.
OmnonoTBOpeHHEe M Pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. O0pa3zoBaHuE U pa3BUTHE CEMEHH.

MexaHu3Mbl pEryJslMu OHTOT€HE3a Y PACTEHUIN U )KUBOTHBIX.
JdeMoHcTpanuu
IMoprpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuibl U cxembl: «BereratuBHOE pazMHOXKeHHE», « THUIIBI OECTIONOTO PAa3MHOKEHUS,
«Pa3MHOXXEHHE XJTaMUIOMOHaAB», «Pa3MHOXKeHWE JBTIJICHB», «Pa3MHOXEHHE THIPHDY,
«Menos», «Xpomocombly», «l'amerorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30U]Iay,
«OCHOBHBIE CTaIUM OHTOTEeHE3a», «[IpAmMoe 1 HenpsiMoe pazBUTHEY», «Pa3BUTHE MallCKOTO KYKay,
«Pa3Butne capaHum», «Pa3zButue nArymkun», «J[BoilHO€ OIJIOJOTBOPEHHE Yy IIBETKOBBIX
pacteHuit», «CTpoeHHue CeMsIH OJHOJOJBHBIX M JIBYJIOJBHBIX PacTeHUi», «KU3HEHHBIN UK
MOPCKOU KarycThl», «KU3HEHHBIA UK MXa», <« KU3HEHHBIN LUKJI MATOPOTHUKAY, « KU3HEHHBII
LUKIT COCHBI».

O6ODVI[OBaHI/IC: CBETOBOH MUKPOCKOII, MUKPOIIPCIIapaThbl SIATICKJICTOK U CIICpMaTO30U 0B,
MOACIIb «I_II/IKJ'I Pa3BUTHA JEATYIOKN).

JladbopaTopHasi pa6ora «/I3ydeHne CTpOEHUs TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax».

HpaKTI/I'—IeCKaH paﬁoTa «BrIsBIIEeHHE IIPU3HAKOB CXOJCTBa 3apom>1mel71 IIO3BOHOYHBIX
KHUBOTHBIX».

JlabopaTopnasi pa6ora «CTpo€HHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».
Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHu3MOB

Hctopust craHOBIEHMS M pa3BUTUA T'€HETUKM Kak Hayku. Paboter I'. Mengens,
I'. ne ®puza, T. Moprana. Poiab 0TeuecTBEHHBIX YUEHBIX B Pa3BUTHM TeHeTHKH. Pabotsr H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. Tumodeea-Pecosckoro.

OCHOBHBIC T€HETUUCCKHUE MOHATHSI U CUMBOJILL. [ 0MOJIOTHYHEIS XpOMOCOMBI, aJIJICJIbHBIC
I'CHbI, AJIbTCPHATUBHBIC IIPHU3HAKH, JOMUHAHTHBIA U peI_[eCCI/IBHHﬁ IMPpU3HAK, TOMO3HUI0OTa,
reTrepo3nuroTa, 4ucrasd JIMHUA, FI/I6pI/IJIBI, T'CHOTHII, (peHOTI/Il'[. OcHoBHBIC METOJAbI T'CHCTUKMH:
TI/I6pI/I,[[OJlOFI/I‘{eCKHI>'I, HHTOHOFHHCCKHﬁ, MOJ'ICKyJ'ISIpHO-FCHCTI/I‘ICCKI/Iﬁ.



JdeMoHcTpanuu

Hoptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnio, H. U. BaBunos, A.
H. benozepckwuit, I'. JI. Kapneuenko, 0. A. @unumuenko, H. B. Tumodees-Peconckuii.

Tabmuiet u cxembl: «MeTOIbI TEHETHKIY, «CXEMBbI CKPEITUBAHUS.

JlaGopaTopHas padora «/po3odunina kak 00BEKT reHETUYECKUX HCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akOH €IUHOOOpasus
rudpuioB nepBoro mnokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH Mennens — 3akoH
paciuernieHus npusHakoB. L{uTonornueckre 0CHOBbI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTHI TaMeET.

AHammzupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM  XapakTep  HacCJIEIOBAHMS.
Pacmiennenne mpu3HakoB NpH HEMTOJTHOM JTOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieoBaHUs MpU3HaKoB. L{uTonornyeckre 0CHOBBI JUTHOPUTHOTO CKPELIMBAHUS.

CuemienHoe HaciiemoBanue npu3HakoB. Pabotel T. Moprana. CrieryieHHOE Hacae0BaHNE
TeHOB, HapYILIEHUE CIETUICHUsI MEX/1y reHaMu. XpOMOCOMHas TEOPUs HACJIE€ICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIPEACICHUsS IMoJjia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIA MOJ. ['eHeTHYecKas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanve npu3HaKkoB, CLEIJIEHHBIX C TIOJIOM.

I'eHoTnn kak nenocTHas cucreMa. [lmedoTpornus — MHOXKECTBEHHOE JCHCTBHE IeHa.
MHOKECTBEHHBIN ajuienn3M. B3auMolelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucraz. [lomumepusi.

I'enernuecknii KOHTPOJIb pPa3BUTHA paCTCHHﬁ, JKHUBOTHBIX M 4YCJIOBCKaA, a TaK¥XKeE
(bH?)HOJ'IOFI/I‘IeCKI/IX MpOoUECCOB, MOBCACHUSA 1 KOTHUTUBHBIX (bYHKI_II/Iﬁ I'eneTnmyeckne MeXaHU3MBI
CI/IM6I/IOFCH€38., MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — mapasuT» u «XO34HUH — MI/IKp06I/IOM)).
I'eneTnyeckue acmeKThl KOHTPOJII U USMCHCHUA HaCJIEJCTBEHHOM I/IHCI)OpMaI_II/II/I B IIOKOJCHUAX
KJICTOK U OPraHU3MOB.

JdeMoHcTpanun

IHoptpersl: I'. Mennens, T. Mopras.

Tabnuuel u cxembl: «IlepBbiif 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH MeHnaemns»,
«AHanusupymolulee ckpemuBanue», «HenonHoe nomuHupoBanue», « CLENIEHHOE HACIEeI0BaHUE

MIPU3HAKOB y po30uisl», «I'eHeTuka nona», «Kapuotun yenoseka», «Kapuotun apo3oQuis»,
«Kapuotun ntuis», « MHOKECTBEHHBIN anjenu3m», «B3anMoaeicTBie reHoB.

O6opynoBaHue: MOJIENb Ul IEMOHCTPAILIMH 3aKOHOB €IMHO0Opa3usi THOPUAOB MEPBOTO
IIOKOJIEHUSI U pACILEIJIEHUS MPU3HAKOB, MOJENb s JEMOHCTpAalMM 3aKOHA HE3aBHUCHMOTO
HACJIEJ0OBaHUs NIPU3HAKOB, MOJIENb Ul IEMOHCTPALMU CLEIIEHHOTO HAaClIe0BaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapaT: «Jpo3oduiiay.




IpakTuyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(HUITBD).

IpakTuyeckass padora «/3yuyeHue pe3ynbTaToB JUTHOPHIHOTO CKpPCIIMBAaHHUSA Y
JIPO30(HUITBD).

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

B3anmMopelicTBre reHOTHIIAa W cpeabl mpu GopmupoBaHun (eHorumna. M3MeHYHBOCTH
npu3HaKkoB. KauecTBeHHBIE M KOJMYECTBEHHBIE  IPU3HAKUM. BuHIbl  M3MEHYMBOCTH:
HEHACJICICTBEHHAs ¥ HACIIECACTBEHHAS.

MoaundukanoHHass ©3MEHYUBOCTh. Poiib cpenbl B GopMUpOBaHUHM MOIAU(PUKAITMOHHON
n3MeHynBocTH. Hopma peaknuu mnpusHaka. BapuanmoHHBIN psig ¥ BapualMoHHash KpuUBas
(B. Noranncen). CoiicTBa MOAN(PUKAIIMOHHON W3MEHUNBOCTH.

T'enotunnueckast n3MeHUUBOCTH. CBONMCTBA T'€HOTUIHMYECKOW W3MEHYHMBOCTH. BHILI
TEHOTHUITUYECKON M3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIlMOHHAS.

KomOunaTtuBHast n13MeHYMBOCTh. Mel03 U 1M0JI0BOM MpoIlecC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHMH I'€HETHUECKOTI0 pazHo00pa3us
B IIpeJiesIaX OJTHOrO BUA.

MyranmoHHas M3MEHYUBOCTb. BuUIbl MyTalMii: TeHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHbIE W UHAYLHPOBAHHbIE MyTalMH. SIEepHbIE W LUTOIUIa3MaTUYECKHE MYyTallUH.
ComaTnueckue W MoJoBble MyTaluu. [IpudymMHBI BO3ZHMKHOBEHUs MyTaluil. MyTrareHbl U HUX
BIIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJOTr MYECKUX
psanoB B HacienacTBeHHOW w3MeHunBocTH (H.W. BaBunor). BHesnepHas W3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u ONUSeHOMUKA, POJIb dNUCEHEMUUYECKUX qbaKmopoe 6 HACIe008aHUU U
usmerndusocmu gbeﬂomunuqecmtx NPU3HAKOEB Y OPcAHU3IMOE.

JdemoHcTpauuu
Iloptpetsl: I'. ne ®pus, B. Morauncen, H. 1. Bapunos.
Tabmunpl 1 cxeMbl: «Buasl M3MeHUMBOCTHY, «MoauduKanmoHHas HW3MEHUYHUBOCTDY,

«KomOMHaTUBHASI ©I3MEHYUBOCTBY, «Meiio3y, «OmionoTBopeHney, «I eHeTuueckue 3a001eBaHus
yenoBekay, «Buapl MyTanuiny.

O6opynoBaHue: )KUBbIE U TepOapHBbIE HK3EMIUISPHl KOMHATHBIX PACTEHUH, PHCYHKHU
(pororpadun) >KUBOTHBIX C Pa3IMUYHBIMUA BUJAMU U3MEHYUBOCTH.

JlaGopaTtopuass  pa6ora «/ccienqoBaHue — 3aKOHOMEPHOCTEH  MOAM(UKAIMOHHON
N3MEeHUUBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KPUBOI.

IpakTuueckas padora «Myranuu y 1po30(uibl (Ha TOTOBBIX MUKPOIIpENapaTax).



Tema 14. I'eHeTHKA Ye10BeKAa

Kapuotun uenosexka. MexayHapoaHass IporpaMma HCCIEAOBAaHHUS TI€HOMA 4YeJIOBEKa.
MeToibl U3yueHUs] TCHETUKU YEJIOBEKA: MeHEAIOTUYECKUH, OJIM3HEIOBIN, ITUTOICHETHUECKUH,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJIEKYyIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpesesieHue
TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKUE, FTEHOTUIIMPOBAHUE, B TOM 4Hnciie ¢ moMoupto T11P-
ananu3a. HacneacrBennbie 3a00ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE 00JI€3HU YEJIOBEKA.
Bone3nn ¢ HacimeaCTBEHHOW MPEApacloNoKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOW TeHETUKH B
MPEAOTBPAIICHUA M JICYCHUH TEHETUYECKUX 3a00JIeBaHUU ueloBeKa. MeIUKOo-TeHEeTHYEeCKOe
KOHCY/bTHpOBaHue. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCIEKThI
uccae0BaHuM B 00J1aCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue QakTOpbl MOBBILIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKAa K (DU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. ['eHeTndeckas IpeapacrosioKeHHOCTh
YEJIOBEKA K ITaTOJIOTHSIM.

JdeMoHcTpanuu

TabnuIbl U CXEMBI: «KapI/IOTI/IH YCIO0BCKa», ((MGTOJII)I HU3YUYCHUA T'CHCTUKH YCIIOBCKA)»,
«"eneTnyeckue 3a00ICBaHUS YCIOBEKAY.

IpakTHyeckasi padora «CoCTaBIEHNE U aHAIINU3 POJOCIOBHOM».

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukamusi ¥ celeKuus. 3apoKJACHUE CEJIEKUMU MW JoMecTHKanuu. Yuenwe H.
W. BaBunoBa o lleHTpax NpOUCXOXKIACHUS W MHOTO00pa3us KyJbTYPHBIX pacTeHuiu. Poiib
CEJIEKIIMM B CO3JaHUM COPTOB PAacTeHUU U Mopoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHUECKUX PAIOB B HaciencTBeHHoM u3MeHunBoctu H. M. BaBunosa, ero 3HaueHue Juis
CEJIEKIIMOHHOM paboTHI.

MeTtompl ceneKIMoHHOM paboThl. MICKyCCTBEHHBINM OTOOP: MacCOBBIA U UHANBHUyaTIbHBIN.
DOranbl KOMOWHAIMOHHON ceneknuu. VcnbiTanue mpousBoauTenei mo moroMctBy. OTbop Mo
TEHOTHUITY C MOMOIIBIO OIIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAH3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CENeKIMOHHOW paboTel. PamuanuoHHblii u
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallUMid y KyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb30BaHre TeHOMHOTO pelakKTUPOBaHUSI U MeTOJ0B pekoMOnHaHTHBIX JIHK ams momydenus
HCXOJIHOTO MaTepuana JJisi CeNeKIUU.

HonyquI/Ie ITOJIUITIIIONIO0B. BHYTpI/IBI/I)IOBaH FI/I6pI/I,[[I/I3aHI/I$I. BJ'II/BKOpOI[CTBeHHOC
CKpCIUIMBAaHUC, NN I/IH6pI/II[I/IHl". HepO,Z[CTBeHHOG CKpCIIMBAaHUC, NN aYT6pI/II[I/IH1". FeTepoznc n
€ro IMPUYUHBI. Hcnonp3oBanue rerepo3ruca B  CCJICKIUU. OTI[aJ'IéHHaH FI/I6pI/I,I[I/I3aI_II/I$I.
HpeO,Z[OJ'ICHI/IC 6CCHJ'IOI[I/I}I MEKBHUIOBBIX FI/I6pI/I)IOB. I[OCTI/I)KCHI/ISI CCIICKIIUN paCTCHI/Iﬁ n
JKMBOTHBIX. «3e1éHas PEBONIOYUA.

CoxpaHeHHe U HU3YYCHHUC T'CHCTHYCCKUX PCCYPCOB KYJIbTYPHBIX paCTCHI/Iﬁ U UX JUKHX
po;u/lqeﬁ JJI1 CO3JaHUs HOBBIX COPTOB U PI/I6pI/I,Z[OB CEIIbCKOXO03s11CTBEHHBIX KYJIbTYP. Hsyquue,



COXpAaHerRUue U ynpaejleHue ceHemudecCKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U npombslCllo6blx
HCUBOMHbLX 6 YEJIAX VIYUUEHUA Cyiecmayiouux u CO30aHUsL HOBbIX l’lOpOO, JUHUUL U Kpoccoes, 6
mom wucjie ¢ npumeHeHuem co8peMeHHblx Memooos HAY4YHbIX MCC/Z€00661HMI;Z, nepedoebzx uoei u
nepcneKmueHbslx MexXHON02UL.

JdeMoHcTpanuu

[Moprpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. II. Jlykpsinenko, b.
JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuiet 1 cxembl: «L{eHTPBI MPOUCXOKICHUS U MHOTOOOPa3Hs KyJIbTYPHBIX PACTCHHI,
«3aK0H TOMOJIOTHYECKHX PSIOB B HACIEACTBCHHOW H3MEHYHBOCTH», «METOJBI CEIICKIIHIY,
«Otnanénnas rudpuanzanusy», «Myrarenes.

JlabopaTopHas padora «/3ydeHne COPTOB KYJbTYPHBIX PACTEHUN U MOPOJ AOMAIIHHUX
JKUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHne METOJIOB CENIEKIIUN PACTEHUI.
IIpakTnueckas padora «lIpuBuBKa pacTeHUI».

Ikckypenst «KOCHOBHbIE METOJIbI U JIOCTHKEHUS CENEKIUU PAacTeHUI U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BMoTexXHO0/J0THS U CHHTETHYECKASI OHOJIOT U

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTUHU, — KIETOYHbIE W TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTraHHU3Mbl, HUX XapaKTepucCTUKa. TpaaulvoHHAas OHOTEXHOJOTHs: XJeOonedyeHue,
MOJIyYeHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJEIUE. Mukpoouonorudyeckuii cuate3. OObeKThI
MUKpPOOHOIOrHYeCKUX TexHoaorui. [IpousBoacTBo Oenka, aMUHOKHUCIOT U BUTAMUHOB.

CO3I[aHI/Ie TEXHOJIOTHI u HHCTPYMCHTOB eJacHalpaBJICHHOT'O HU3MCHCHUA u
KOHCTPYHUPOBAHUA 'CHOMOB C LECJIBIO IMMOJYUYCHUSA OPraHM3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HC BCTPCHAIOIUECA B IIPUPOJLC OMOCHHTETHYECKHE IIyTH.

Knerounas HWHIXCHCPUSL. MeTOIIBI KYJIbTYpPbI KIICTOK U TKaHEH paCTCHI/Iﬁ 1 KUBOTHBIX.
KpI/IO6aHKI/I. ComaTnueckas FI/I6pI/II[I/I3aI_II/I$I U COMATUYCCKUU 3M6pI/IOFCHe3. Hcnons3oBanue
raljionJoB B CCICKIHUHU paCTeHHﬁ. HOlelleHl/le MOHOKIOHANbHGLIX anmume. Vcnonvzosanue
MOHOKNOHAIbHBIX U NOJUKIIOHATIbHbIX AHmMuUumeil 6 Me()uuuﬂe. I/ICKYCCTBCHHOG OINIOAOTBOPCHHUC.
PeKOHCTPYKI_[I/IH ﬂﬁHeKﬂeTOK U KIIOHHPOBAHHUC JKHNBOTHBIX. MCTOI[ TpaHCIIaHTaOuu AACP
KJIeToK. Texunonoauu 03@0p06ﬂ€H1/lﬂ, Kylemueupoedarnust U MUKPOKIOHAIbHO20 pPA3MHONCEHUS
CENbCKOXO3AUCNBEHHBIX Kyliemyp.

XpOMOCOMHAs U IeHHas UHXKeHepus. MICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYUPOBaHUE
pexomOuHanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTMKEHHMSI U TEPCIEKTHUBBI
XPOMOCOMHOW ¥ TE€HHOW MHXXEHEPUH. OKOJOTHYECKHE W HSTUYECKUEe IMpoOsieMbl TE€HHOU
MH)KEHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas udponas meaunuua. [1IP-muarnoctuka.
MeTab0IOMHBIN aHaIHN3, TEHOIIEHTPUYECKH aHAIN3 TIPOTEeOMa YeTIOBEeKa /ISl OLIEHKH COCTOSHUS
€ro 3710poBbs. Mcrob30BaHne CTBOJIOBBIX KJIETOK. TapreTHas tepamnus paka. 3D-0nonnxeHepus



I pa3paboTKH (DyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHA, CO3aHMS KOMILIEKCHBIX
TKaHEH COYeTaHHMEeM TEXHOJIOTUH TPEXMEPHOro OMOMPUHTHHTA M cKapOIAUHTA A PELICHUs
3a7a4 MEPCOHANTM3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEJBI0 OOecriedeHus: KOMOMHMPOBAHHOW 3allUThl OT
Bo30ymuteneit OPBU, ycraHoBieHHE MOJIEKYISIPHBIX MeXaHU3MOB (yHKimonupoBanusi PHK-

COJZICpIKAIUX BUPYCOB, BbI3bIBAOIINX 0c000 oIacHbIC 3a00JICBAHUS YEJIOBEKA U YKUBOTHEIX.

JdeMoHcTpauuu

Tabmuubl ~ u  cxemsl: «Mcronp30BaHNe  MHKPOOPTaHM3MOB B NPOMBIIIJICHHOM
IIPOU3BOJCTBEY, «KitleTrouHas nHxeHepus», «l 'eHHass HHXKXEHEPUSI».

JlabopaTopHasi padora «/3ydyeHre 00beKTOB OMOTEXHOJIOT .
IMpakTuueckas padora «llomydeHrne MOJTOYHOKUCIBIX TPOYKTOB.

Ikckypeusi «bHOTeXHOIOTHS — BayKHEHIIasi IPOU3BOUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOACTBO)».

11 KJIACC
Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIMOHHBIX MPEACTABJIEHUA B O0HOJIOTHHI

OpomononHas Teopust Y. apBuna. [Ipennocbuiku BOZHUKHOBEHUS AapBUHU3MA. JKHU3Hb
U Hay4Has nedarenbHocTh Y. JlapBuHa.

JBuxymue cwibl sBomonuu  BugoB 1o Y. JlapBuHy (BbICOKassk HMHTEHCHUBHOCTD
Pa3MHOKEHHMsI OPraHM3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTh, Oopb0a 3a CylIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cunrernueckoi Teopuu sBostroruu (CTD). HeliTpanbHas Teopust SIBOJIIOIUH.
CoBpemeHHas HBOJIIOIMOHHAS OWOoJIOTHA. 3HAYEHHE HBOJIIOIIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanun

[Moptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBnbe,
Y. Japsun, C. C. UerBepukos, U. U. lImanerayzen, Jx. Xonnein, /. K. benses.

Tabmuuel u cxemsl: «Cuctema xuBoil npupojisl (o K. Jlunuero)», «JlecTHULIa jKUBBIX
cymecTB (1o Jlamapky)», «MexanuzMm GopMHUpPOBaHUS MTPUCIIOCOOICHUN Y PACTEHUN M )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «Haxoaxu Y. lapBunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHUe», «Ilopoasl romydeit», «MHOroobpasue KylnbTypHBIX (GOpM
KanycTbl», «Ilopoapl JOMaIIHUX KHUBOTHBIX», «(CxemMa o00pa3oBaHMs HOBBIX BHIOB (IO
Y. MapBuny)», «CxeMa COOTHOIIEHUS JBIXKYIIUX CHJI 3BOJIIOLUN», «OCHOBHBIE MOJIOXKEHHUS
CUHTETUYECKON TCOPUHU IBOJIFOLIUNY.

Tema 2. Muxkpo3sBosonus 4 eé pe3yJbTaThl



HOHYHHHI/IH KaK JJICMCHTAapHad CAWHHULA SBOJIIOLHWH. COBpCMeHHBIe METOAblI OILICHKU
TCHETUYECKOTO Pa3HOO0pa3us U CTPYKTYPhI Monysisiuid. Mi3MeHenue reHo(oH 1a MOMYJIAIUN KaK
AJIEMEHTApHOE DBOJIIOIMOHHOE SIBIICHHE. 3aKOH TeHeThdeckoro pasHoBecusi Jlx. Xapw,
B. BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBMXKYIIUME CHIIBI) SBOJIONMW. MYyTallMOHHBIN Tpo1ecc.
KomOunaTuBHast m13MEHYHBOCTb. J{peli reHOB — ciry4yaifHble HeHaIpaBIeHHBIE H3MEHEHHUS YacTOT
ajuienedt B nonysuuax. DPdext ocHoBarens. dghgpexm Oymovirounoco eopaviuwika. CrudiceHue
2eHemU4ecKo2o pasHooobpasus: npuuunvl u cieocmsus. llpossnenue s¢pghexma Opetigha eenos 6
oonvwux u  manelx  nonyaayuax. Murpanun.  Vzomanus  momynsinuid: - reorpadudeckast
(mpocTpaHcTBEHHAs ), OHMoJIorHuecKasi (pernpoyKTUBHAs).

EcrtectBennsiii oTO0Op — HampaBisitomuii ¢aktop 3Boionud. DOpMBI €CTECTBEHHOIO
otOopa: JBWXKYIIMM, CTaOMIM3UPYIOMIMM, pa3pblBaomuid (qu3pynTuBHbIN). I[lomoBoit oTOOp.
Bo3HMKHOBEHME U ABOJIIOLMS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[IpucnocobaeHHOCT, OPraHU3MOB KakK pe3yJabTaT MHUKpPO3BOJIOLMU. Bo3HHMKHOBEHHE
pucnocobaeHui y opranuzMoB. ApoMopdo3sl 1 uanoagantauuu. [lpumeps! npucnocodaeHuil y
OpraHu3MoOB:  MOpQojoruueckue, (HU3NOIOTHYECKUEe, OHOXHUMHYECKHUE, TOBEICHUYECKHUE.
OTHOCHUTENBHOCTH MPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u CTpykTypa. BumooOpazoBaHWe Kak pe3yiabTaT MHUKPOIBOIFOIHH.
M3onsimmst — ximrodeBoit  (aktop BHmooOpaszoBanus. Ilytm um cmocoObl BHI000pa3oBaHMS:
ajutonarpudeckoe  (reorpaduyeckoe), CHUMIATPUUECKOe (PKOJOTHYECKOE), «MTHOBEHHOE)
(moymmrIonAM3anus, ruOpuIu3ays). JIuTeIbHOCTh IBOTIOIIMOHHBIX IPOIIECCOB.

Mexanu3mbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 9BOMOIIMOHHON OHONOTMHM B pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHHS
OnopazHooOpasus. MUKPOIBOIIOIUS W KOIBOJIOIMS IApa3sHUTOB W HMX X03s5ieB. MeXaHU3MBbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

IMoptpertsr: C. C. YerBepukos, J. Maiip.

TaOnuue! u cxembl: «MyTalMOHHAs U3MEHYUBOCTBY, «llomynsauoHHas CTpyKTypa BUAA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBuxKyiue CHIBI  3BOJIOLUN,
«OKOJOrHuecKasi H30JLUs MONMyJIAUud ceBaHCKOM ¢openny, «l'eorpaduueckas u30JALUSA
JMCTBEHHUIBI CUOMPCKON M JIMCTBEHHMIIBI Jaypckoi», «[lomynsaunoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JeMcTBUS ecTecTBEHHOro oToopay, «PDopmbl O0pbOBI 3a
CYIIECTBOBAHHEY, «MnaycTpuanbHbIi MeJIaHU3M», «Kussie HCKOTIaeMbley,
«IToxpoBUTENBECTBEHHAs OKpacka >XHUBOTHBIX», «lIpenynpexnaromas OKpacka KHBOTHBIXY,
«Puznonornueckue agantanun», «IIprucrnoco6IeHHOCTs OPraHu3MOB U €€ OTHOCUTEIbHOCTbY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buaa B mnpupoje», «CrnocoObl
BUJ000Opa3oBanusy, «l'eorpaguueckoe BuAoOOpazoBaHME TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUECKOE BHJI000pa3oBaHKMEe BMJIOB CHHHUID, «[lomumiouasl pactrenuit», «KamycTHo-
peleuHbIi THOpHI.

Ob6opynoBaHue: repdapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydesia NTHIl U 3Bepel c
IpUMEpaMU pa3IMYHbIX MPUCIOCOONIEHUH, Yydena NTUI] U 3Bepeil pasHbIX BHJOB, repOapuu
pacTeHuil OIM3KUX BUA0B, 00Pa30BaBIIUXCS PA3TUYHBIMU CIIOCOOAMHU.



JlabopaTopHasi pa6oTa «BblsiBlIeHUE U3MEHYUBOCTH Y 0COOEH OJJHOTO BUAY.

JlaGopaTtopuass padora «[Ipucrocobnenuss OpPraHM3MOB M HUX OTHOCHTEJIbHAs
11e71ecO000pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEHHE BHIOB 110 MOP(OIOTHUECKOMY KPHUTEPHION.
Tema 3. Makpo3Bo/ionusi M €€ pe3yJibTaThbl

Mertonpl  M3y4eHHS MAaKpO3BOJIOUMH. [laneoHTOJIOrMYecKue METOJbl U3Y4YEHUs
spostrorun. [lepexomabie GopMBI 1 PHIIOTEHETUIECCKHE PSABI OPTaHH3MOB.

buoreorpadguueckue meronsl usydeHus osBomouuu. CpaBHeHue ¢Giaopsl U (payHbI
MaTepUKOB M OCTPOBOB. buoreorpaduueckue odmactu 3eMau. BUabI-dHAEMUKN U PETUKTHI.

DOMOPHOIOTHYECKUE U CPABHUTEILHO-MOP(OIOTUYECKUE METObI U3YUCHHS DBOJIIOIUH.
['eHeTnueckne MexXaHU3MBbl SBOJIIOIMM OHTOTEHE3a M TOSBJICHUS SBOJIIOIMOHHBIX HOBIIECTB.
['oMosornyHeIe U aHAJIOTUYHBIE OpraHbl. PyIMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO -
TeHEeTUYEeCKHe, OWOXMMHYECKHE W  MAaTeMaTUYeCKUEe METOJbl  W3YYCHHUS  DBOJIOIIHH.
I'omonoruunsie renbl. COBpeMEHHBIE METO I TIOCTPOCHUS (PHIIOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIe MyTalliu U 5BOJIIOIIHUA T'CHOMOB.

OO6mme  3aKOHOMEpPHOCTH  (NpaBWJIA)  JBOJIOUMH. [Ipunyun  cmenvl  YHKYUIL.
Heob6patumocTs sBOTIONINK. AanTHBHAS paauaius. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIIHH.

JdemoHcTpauuu
Ioptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mroiep, J. ['ekkensb.

Tabauiel u cxembl: «OUIOTEHETUYECKUM PAJT JIOMIAIN», K APXEONTEPUKCY», «3BEpO3yObIe
smepb», «Crerouedans», «Punnodgure», «CemeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HbI 3emun», «pelid xoHTHHEHTOB», «PenukThl», «HauanbHble CcTaguM SMOPUOHAIBLHOTO
Pa3BUTHUS TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMYHbIE U aHAJIOTUYHBIE OPTaHbly, «PyIUMeHThI»,
«ATaBU3MBD»Y, «XpPOMOCOMHBIE HAOOPHI YEIOBEKA W IIUMIIAH3e», «lJ1aBHBIE HampaBICHUS
ABOJTIOIHHY, «O0IIHe 3aKOHOMEPHOCTH SBOTFOITIID.

O6ODVI[OBaHI/ICI KOJIJICKIIMH, rep6ap1/11/1, MYJBDKU HUCKOIIAEMbIX OCTATKOB OPraHU3MOB,
MYIKH TOMOJIOTUYHBIX, AHAJIOTHUYHBIX, PYAUMCHTAPHBIX OPTraHOB MW AaTaBU3MOB, KOJUICKIUH
HAaCCKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHE )KM3HU Ha 3emJie

HayuHble rumoTte3sl NPOMCXOXAECHUS XKU3HM Ha 3emiie. AOMOTeHe3 M MaHCIEePMHUS.
JloHay4Hble MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['MmoTe3a MOCTOSHHOTO
camMo3apoKJIeHUs KU3HU U €€ onpoBepkeHue onsitamu @. Pequ, JI. Cnamtannanmy, JI. Ilactepa.
[TpoucxosxaeHne >Kku3HU U acTpOOUOIIOTHS.

OcHOBHBIE 3Talbl HEOpraHu4ecKoi 3Botonnu. [lnanerapuas (reojgoruyeckast) 3BOJIIOLHUS.
XuMmuyeckasi dBOJIOLUSA. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
OmnsiT C. Muiiepa u I'. FOpu. O6pazoBanue noiaumepoB U3 MoHoMepoB. KoalepBatHas runoresa
A. W.Onapuna, rumnore3a nepBu4yHoro OymaboHa JIx. XonneiiHa, TeHeTHYecKass THIIOTe3a



I'. Ménnepa. Pu6osumer (T.UYek) m rumore3a «vmpa PHK» V. T'mnbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHUE MTPOTOKIIETKH.

Uctopusa 3emumn u metonasl €€ wusyueHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxponosoruss u e€ wmeroabl. OrtTHocuTenbHass W a0COJIIOTHAsT  I'€OXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOJIBL, SITOXH.

HavanpHble 3tanbl oprannyeckoil 3Bostonun. [losBieHne 1 3BOIIOLUS NEPBBIX KIETOK.
OBomonusi MeTabonu3ma. Bo3HuKHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MHKPOOHBIE
OMOTUIEHKM Kak aHajor TepBbIX Ha 3emse coobmiectB. CtpomarosmTsl. [IpokapuoTel u
9YKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cMMOMOreHe3). DBOIOIMOHHOE MPOUCXOXKJICHHE BUPYCOB.
HpOI/ICXO)K)IGHI/IC MHOTI'OKJIETOYHBIX OpraHru3MoOB. Bo3aukaoBeHmEe OCHOBHBIX Tpymmn
MHOTOKJICTOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLUU BBICHIUX pacTeHUid. OCHOBHbIE apoMOp(O3bl PaCTEHUM.
Beixon pacrennii Ha cymy. [losiBeHrne ciopoBbIX pacTeHMI U 3aBOe€BaHUE NMHU cylin. CeMeHHbIe
pactenus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHBIE ATanbl ABOJIIOIMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHUE COBpEMEHHBIX TUIOB. [lepBbie X0oproBbIe
KUBOTHBIE. JKU3Hb B BOJIEC. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOnii U1 penTHIINN.
[Tpoucxoxaenue miaekonuTaromux W nTuil. [lpuHiun kimrodeBoro apomopdosa. OcBocHHE
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTure %un3HU HA 3eMIIe 110 ApaM U IEPUOAAM: apXe, MPOTEPO30H, MaIe030M, MEe30301,
KaitHOo301. OO0Ias XapaKTepUCTHKA KJIMMaTa U reoJIOTHYecKuX mpoiieccoB. [losiBnenue u paciser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHME Ha Ta30BbI COCTaB
aTMoc(hephl.

MaccoBble BBIMUpPAHUSI — KOJIOTMUYECKUE KPU3UCHI Mpouuioro. [IpuyuHbl U cieacTBus
MacCOBBIX BbIMUpaHHi. COBpPEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus 6nopazHooOpas3us Ha 3emiie.

COBpeMeHHaH CUCTCMA OPraHUYCCKOI0O MHpPA. HpI/IHI_II/IHH KJ'IaCCI/I(I)I/IKaL[I/II/I OpraHnu3MoB.
OCHOBHBIC CHCTEMaTHYCCKHUE T'pYIIIbl OPpraHU3MOB.

JdeMoHcTpanun

[optpetsl: . Penu, JI. Cnamtannanu, JI. [Tacrep, WM. W. MeunukoB, A. W. OnapuH,
JIx. Xonneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiel u cxembl: «Cxema ombita @. Penuy, «Cxema ombita JI. [Tactepa no u3ydeHuro
caMo3apoxJieHus xku3Hu», «Cxema ombita C. Mumnepa, I'. IOpu», «OTansl HeopraHM4ecKou
3BOJIIOLMW», «I'eoxpoHonornueckas mkanay, «HadanbHble 3Tanbl OpraHUYECKOM SBOJIIOLUNY,
«CxeMa 00pa3oBaHUs DYKapHOT MyTEM cUuMOHoreHe3ay, «Crucrema »uBoi nmpupoasy, «CTpoeHue
BHUpYyca», «Apomopdo3sl pacTeHmit», «PuHHOMUTB), «OTHOKIETOYHBIE BOJOPOCIHY,
«MHoTrOKIEeTOUHBIE BOJOpOCIM», «Mxu», «llanmopoTHukn», «l'0J0CEMEHHBIE PACTEHUS,
«Oprasbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO MHPa», «ApoMopQo3bl
KUBOTHBIX», «[Ipocreitmne», «Kumeunononoctusie», «llnockue depBu», «HieHHCTOHOTHEY,
«Pre10B», «3emHOBOIHBIEY, «[IpecMbikatomuecs», «l[Ituiey, «Muexkonutaromuey», «Pa3Butue




KU3HU B apXEHUCKOUl dpe», «Pa3BuTHe KHU3HU B IPOTEPO30MCKON 3pe», «Pa3BuTue XU3HU B
1aJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapu  PaCTCHU pPA3THYHBIX OTIEJIOB, KOJUICKIIUA HACEKOMBIX,
BJIQJKHBIC IIpCrapaTtbl XKUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIMH HIJIOKOXHX, CKCJICThI
IO3BOHOYHBIX JKUMBOTHBIX, Yydcjia IITHL H 3Bepel71, KOJIJICKIINN OKaMeHeHOCTCﬁ, IIOJIC3HBIX
HCKOITaCMbIX, MYJISIZKH OPraHUYCCKUX OCTATKOB OPraHrn3MOB.

Bupryaiabnas na6oparopHasi padora «Mogenuposanue onbiToB Musiepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO0 CUHTE3a OPraHUYECKUX COCJIMHEHHI B TIEPBUYHON aTMOchepe».

JladbopaTtopHasi pabora «/3ydyeHne ¥ oOnMcaHUME MCKONAEMBIX OCTAaTKOB JPEBHHUX
OpraHU3MOBY.

IpakTnueckass padora «/3yueHne o0coOEHHOCTEH CTPOEHUS PACTEHMH pa3HbIX
OTJIEIIOBY.

IMpakTnyeckas padora «/3yuenue 0coOeHHOCTEN CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX).

Tema 5. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3
Paznensl 1 33124 aHTPONONIOTUU. MeTO bl aHTPOIIOJIOT HH.

CraHOBJIEHHE TIPEJCTABJICHUNA O MPOUCXOKICHUM YEJIOBEKa. Penurno3Hbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CXO,Z[CTBO YeJloBeKa ¢ JKMBOTHBIMU. CHCTEeMaTHYeCKOE IIOJOXKEHHE YeJIOBEKa.
CBI/I,HeTeJ'IBCTBa CXO0ACTBA YCJIOBEKa C JKMBOTHBIMHU: CpPaBHHUTCIBHO 'Mop(i)OJIOFI/IIIGCKI/Ie,
3M6pI/IOJ'IOFI/I‘IeCKI/Ie, (1)I/ISI/IOJ'IOFO'6I/IOXI/IMI/ILIGCKI/IC, IIOBCACHYCCKHUC. OTnuumst d4eyoBeka OT
JKHNBOTHBIX. HpHMOXO)KI[CHI/IC N KOMIIJICKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3zBuTHE TOIOBHOTO
MO3ra 1 BTOpOﬁ CUTHAJIBHOM CUCTEMBI.

JBuwxymue cuibl  (QakTophl) aHTPONOreHe3a:  OHOJIOTUYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COIUAIBbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE cTaJMH aHTpOTIOreHe3a. PaHHMe yernoBekooOpa3Hbie 00e3bsHbI (TPOKOHCYIIHI)
Y paHHHE TIOHTHJIBI — OOIIME TIPEIKH YEIOBEKOOOPa3HBIX 00€3bsIH U JII0JIeH. ABCTPATIOTTUTEKUA —
JIBYHOTHE MpeAKH jroaed. YenoBek yMenblid, EepBble M3TOTOBJICHHS OpyAuil Tpyna. Yemosek
MPSAMOXOIAIIMN W TIEPBBIA BBIXOJ JIojeH 3a mpenenbl Adpuku. YenoBek reiaenb0eprckuii —
001l MpeoK HeaHepTaIbCKOTO YeIOBeKa U YeloBeKa pa3yMHOTo. YenoBek HeaHIepTalbCKHi
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YeloBeK pa3yMHbIH COBPEMEHHOTO THIA, JIEHHCOBCKUMI
YeloBeK, 0OCBOCHHE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u maaeoreHOMHKA.

DOBOIOLUS COBPEMEHHOI'O 4YeJoBeKa. EcTecTBeHHBIH OTOOp B MOMYNALUAX 4YelOBEKa.
MyraunoHHbIH npouecc u noauMopdusM. IlonynsunoHHbIE BOJIHBL, Apeid reHoB, MUrpaus u
«3(hdeKT OCHOBATENS» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonsatue o pace. bonbuine pacel: eBponeouHas (eBpa3uiickas),
aBCTPAJIO-HETPOUHAsA (PKBaTOpHAJIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepUKaHcKas). Bpems u
IIyTU paccelieHus uYeloBeka 1o IaHere. EauHCTBO  uenoBedeckux pac. Hayunas



HECOCTOATENBHOCTD pacu3Ma. [IprcrnocoOaeHHOCTh 4eI0BeKa K Pa3HbIM yCIOBHAM OKpYXKarolen
cpenbl. Bnusinue reorpaduueckoit cpeabl u apeiida reHoB Ha MOPGOJOTHIO U (DPU3HOJIOTHIO
YeII0BEKA.

MeXIUCIUTUTMHAPHBIE METOJbI B (DM3WUeCKOd (OMOJIOTHYECKOW) aHTPOTIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTHUS M TAJCOAHTPONOJIOTHSI  YEJIOBEUYECKUX  TOMYIISIIUH.
buoconmaneHple  WCCleIOBaHWA ~— NPUPOJBI  4YeloBeKa.  lccienoBaHMe — KOJBOJIOLHU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu
Ioprpersl: Y. Jdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuiel ¥ cxeMbl: «MeToabl  aHTpOIOJIOTHNMY», «[ OJIOBHOM MO3r  YEJIOBEKa,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeneT 4YesloBeKa W CKeNeT IIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIDKYyIlME CHUJIBI aQHTPOINOIeHe3a», «OBOJIIOIMOHHOE JApPEBO YEJIOBEKay,
«ABcTpasonurek», «HenoBek ymensiin», «HenoBek MpaMoXoaauuiny, «JleHUCOBCKANM YEI0BEK»
«Heannepranpupb», «KpomanboHIB», «lIpeakn uemoBeka», «ITalbl ABOJIONHMHN YEIIOBEKaY,
«PacsI yenoBekay.

OO0opynoBaHue: MK OKaMEHEJIOCTEH, TPEIMETOB MaTepPUATbHON KYIbTYphI PEIKOB
YesoBeka, penpoaykiuu (hoTtorpadun) KapTHH ¢ MUGPOJIOTHISCKUMHU U OMOJICHCKIMU CIOKETaMHU
MPOUCXOKACHUS YeloBeKa, (ororpaduu HAXOIOK HMCKOTAEMBIX OCTATKOB YEJIOBEKa, CKEJIET
YyeloBeKa, MOJENb yeperna 4eloBeKa W yeperna HIMMIaH3e, MOJeNb KUCTH 4YeJOBeKa M KHUCTU
IMMIIaH3€, MOJEIU Topca MPEIKOB YEIOBEKa.

JlabopaTopHasi pa6ora «/3yueHue OCOOEHHOCTEl CTpPOEHHs CKejleTa 4eJoBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTHyeckasi padora «/3yuyeHne F3KOJOrMUECKUX aAanTaluil YeI0BEKay.

Tema 6. DJkoJormsi — Hayka O B3aUMOOTHOIIEHMSIX OPraHU3MOB U
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxkneHue W pa3BuTHEe OSKosormd B Tpymax A. ['ymGompara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaun skonoruu. Cs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Mertoap! skonoruu. [loneBble HabMIOAEHUSA. DKCIEPUMEHTBI B KOJOTHU: MPUPOTHBIE U
nabopaTtopHble. MoienupoBanue B 3KOJOIMU. MOHUTOPHHI OKpYXKaloLeil cpesbl: JOKalIbHBbIH,
PErnOHAIbHBIN U TI00aTbHBIN.

3HaueHUE DKOJIOTUYECKUX 3HAHMM Ul YeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBA3€il uenoBeuecTBa € NpupoAod. dopmMHpOBaHME DKOJOTMYECKON KYJIBTYpHl H

AKOJIOTHYECKOM rpaMOTHOCTH HACCJICHU.

JdeMoHcTpanuu



Hoptpetst: A. l'ym6onsar, K. @. Pynee, H. A. CeBeprios, D. I'ekkenn, A. Tencnu, B.
H. Cyxaués.

Tabnuiet u cxeMbl: «Pa3aens sKoaorum», «MeTobl 3KoJIoruny, «CXxeMa MOHUTOPUHTA
OKPYKAKOLIEH Cpelibl».

JlabopaTtopnasi  pabora «/I3ydeHHne METOJOB  DKOJIOTMYECKUX  MCCIECIOBAHUID.

Tema 7. OpranusmMsl u cpefa 0OMTaAHUSA

Okonoruyeckre (akTopsl U 3aKOHOMEpHOcTH ux JgeiictBus.  Knaccudukanus
9KOJIOTMUECKUX  (akTopoB:  abuoTHyeckue, OMOTHYECKHE, aHTpororeHHele.  OOuue
3aKOHOMEPHOCTH JIeHCTBHUS 3KoJiorndeckux ¢aktopoB. IIpaBuno munumyma (K. [mnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3kojiorndyeckuil ¢pakrop. JleficTBue pa3HbIX y4aCcTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYMHIbl PACTEHUH U KUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUrHasiabHas poJib cBera. DoTonepuousm.

Temneparypa kak skojoruuyeckuil ¢akrop. JleficTBue TemrepaTypbl Ha OpraHU3MBI.
[TolikmnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocts kak skosormdeckuit dakrop. [IpucrnocoOneHuss pacTeHH K IMOICPKAHUIO
BonmHOTO Oanmanca. Kiaccudukanuss pacTteHuid 1o OTHOIIEHWIO K Boje. [IpucmocobimeHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAs, TTyOMHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3NKO-XMMUYECKHE OCOOCHHOCTH Cpel OOUTaHuA
opranu3moB. [Ipucnoco6aeHuss Oprann3MoB K KU3HU B Pa3HbIX cpeaax.

bunonornueckue PUTMBI. Buemnme n BHYTPCHHHEC PUTMBEIL. CYTO‘IHI)IG N I'OOAUYHBIC PUTMBI.
HpI/ICHOCO6J'IeHHOCTB OpraHu3smMoOB K CC30HHBIM U3MCHCHUAM YCJ'IOBI/Iﬁ KHU3HHU.

Kuzuennsie hopmbl opranusmoB. [lonstue o xuzHeHHoil (opme. Kusnennsie Hopmbl
pacTeHMii: JepeBbs, KYCTAPHUKM, KYyCTAPHUYKHU, MHOTOJIETHHE TpPaBbl, OJHOJETHHUE TPABBL
XKuznennole GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEeHUS 1 00pa3a KU3HU.

buotnueckne  Qakropbl. BuIel OHOTHUYECKHMX  B3aMMOJCHCTBHIA:  KOHKYPCHIIUS,
XHUITHAYECTBO, CMMOMO3 1 ero ¢opwmbl. [lapasutusm, koomnepariusi, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAHTCTBO, HaxJeOHu4ecTBO). Herpoduyeckue  B3auMoaeHCTBUS  (TONMUYECKHUE,
dopuueckue, (abpuueckue). 3HauyeHHE OMOTHYECKMX B3aUMOJACUCTBUN JUISI CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITIOUEHHUS.

JdeMoncTpanuu

Talnuuel U cxembl: «IKoJoruueckue Hakropel», «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
IPYIIIBI )KUBOTHBIX 10 OTHOLIEHHIO K CBETY», « T €IIOKpOBHBIE )KUBOTHBIEY, «X0JIOJTHOKPOBHbIE
KHUBOTHBIEY, «DU3MONOTHYECKHE aTaNnTalul >KUBOTHBIX», «Cpeabl OOMTaHUS OpPraHU3MOBY,
«buonornueckue puTMb», «Ku3HeHHbIE (GOPMBI pacTeHU», «OKnu3HeHHbIe (POPMBI KUBOTHBIXY,




«JKocHuCcTeEMa MIMPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOro Jecay, «llemu nurtanusy,
«XumnungectBoy, «Ilapazutuzm», «Konkypenuusy», «CumoOnos», «Kommencammsm.

Ob6opynoBanue: repdapu pacTeHUd W HKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIMSHUIO
pPa3NMUYHBIX  JKOJOTHYECKHX  (PaKTOpPOB, TrepOdapuu  CBETOJIIOOMBBIX, TEHENIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHUH, CBETOIIOOMBBHIC, TCHETIOOWBHIE M TEHEBBHIHOCIHMBBIE KOMHATHBIC
pacteHusi, repOapuu U KOJUIEKIIUH TETIOTI0ONBBIX, 3MMOCTOMKHIX, MOPO30YCTOMYMBBIX PACTCHHUH,
yyyejna MNTULl U 3Beped, repdapum pacTeHHM, OTHOCAIIMXCA K Turpouram, kcepoduram,
Me30(pHUTaM, KOMHATHBIE PACTEHHS JAHHBIX T'PYII, KOJUIEKIIUH KHUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpemax, TrTepbapuM W KOJUIGKIMM pACTEHWH ¥ JKMBOTHBIX, OOJaJarOIUX dYepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHW JKU3HH, TepOapuu M KOJUICKIIUU
PacTeHM U KUBOTHBIX PA3IMYHBIX )KU3HEHHBIX (OPM, KOJUIEKIIMH )KMBOTHBIX, YUAaCTBYIOIIMX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi padota «BblsiBlieHHE MPUCTIOCOOIEHNI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopHuasi pa6ora «BbisiBIeHHE NPUCHIOCOOIEHUI OpPraHU3MOB K BIIMSHHUIO
TeMIIEPaTypPhD».

JlaGopaTtopHass pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHWHA W3 Pa3HBIX MECT
OOUTAHUSIY.

Tema 8. JkoJ10rusi BUI0B U MOMYJIS LU

DKOJIOTUYECKHE XapaKTEPUCTUKU MONYIsuu. [lomymsust kKak OMoIormyecKasi CucTeMa.
Pone HeomHOpoaHOCTH cpenbl, Gu3HUEeCKHX OapbepoB M OCOOCHHOCTEW OMOJIOTHM BHUIOB B
(hopMUPOBAHUY TIPOCTPAHCTBEHHOMN CTPYKTYPBI OMYsIHiA. OCHOBHBIC TOKA3aTEIIH MOIYJISIIHH:
YHCJICHHOCTh, TUIOTHOCTh, BO3pPACTHAs M TOJIOBAas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

Dkonorudeckasi CTpykTypa nomynauud. OlleHKa YHUCICHHOCTH momyisuuu. [luHamuka
MONYJSIUK U €€ perynauus. buotuueckui noteHuan nonyisui. MoaeaupoBaHue JTUHAMUKI
nonymsiiuu. KpuBble pocra uuciaeHHOCTH mnomymsinuu. Kpusble BbeDKMBaHuUS. Perymsus
YUCIEHHOCTH TMOMYJALMNA: poib (AKTOPOB, 3aBUCSAIIMX M HE 3aBUCAUIUX OT IUIOTHOCTH.
DKoJoruveckue crpareruu BuaoB (r- u K-crparerun).

[Tonatue 00 »sKoJorMuYecKoW HuUIe BUAa. MecrooOutanue. MHOrOMepHas MOJCIb
skoJiornyeckoil Humu k.M. Xatunncona. Pazmepsl skosiornyeckoid Humu. [loTeHimansHas u

pcain30BaHHAsd HUIIH.

Bun kak cucrema HOHyJIHI.[HfI. ApeaJ'IBI BUJIOB. BUabl M MX >XKU3HEHHBIE CTPATCIruu.
OKOJIOTUYECKHUE DKBUBAJICHTHI.

3aKOHOMepHOCTI/I IOBCIACHUA U MI/IFpaHI/Iﬁ JKMBOTHBIX. bHOJIOTMYecKHe HWHBa3UU
YYKCPOAHBIX BUIOB.

JdeMoHcTpanuu

Hoprper: [Ix. K. XaTunHCOH.



TabauIrel ¥ cXeMbl: «DKOJIOTHUUYECKUE XaPAKTEPUCTUKH MOMYIsiumny, «I[I[pocTpaHcTBEHHAS
CTpYKTypa mnonmyisiuun», «Bo3pacTHble nupamuabl nonyasanun», «CKOpOCTh 3acesIeHHs
MOBEPXHOCTU 3eMJIM PaA3IMYHBIMH OpraHmdmMamm», «Monens sKonorudyeckol Humm JIx.
N. XaTunHcoHay.

OObopynoBanue: repOapuu paCTeHUM, KOJUICKIIUU KUBOTHBIX.

JlabopaTopHasi padora «IIpucnocobseHust ceMsiH paCTeHUI K pacCesIeHUIO».

Tema 9. IKoJ0THA COOOIIECTB. JKOJOTHUYECKHAE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsi3U MEX]y OpraHu3MaMu B
OuoLeHo3e.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKumoHalbHBIE OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOJAYLEHTHI, KOHCYMEHTHI, peAylUeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotnyeckue 0y0ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE ITOKa3aTeu YKOCUCTEMbI. brioMacca u mpoayKIus. DKOJIOTHYECKUE TUPaAMUIBI
gucen, OMOMacChl U SHEPTHUH.

Jlunamuka 9IKOCUCEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIEe 3aKOHOMEpHBIE CMEHBI cOOOIIeCTB — cykueccuu. [lepBuunbie U
BTOPUYHBIE CYKLIECCUM M UX NPUYUHBL. AHTPONOreHHbIE BO3JCHCTBUS HAa CYKILIECCHHU.
Knumakcnoe coobmiectBo. buopaznooOpasue M MOJHOTa KpPYyroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTU COOOIIECTB.

[IpupoaHbie SKOCUCTEMBL. JKOCUCmEMbl 03€p U peK. IDKOCUCmeMbl MOopell U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbiHb.

AHTpOHOFGHHBIC OKOCHCTEMBI. AFp03KOCI/ICTeMa. Ar POLICHO3. Pazmmuns MCIKOY
AHTPOIIOI'CHHBIMU U ITPUPOJHBIMU 9KOCUCTCMAMMU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u dayHa.
CunanTponu3anus TopoJckoi  ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHMUS OCHOBHBIX  B3aMMOJICHCTBMI  OpPraHu3MOB B
sKocucTemax. Porv kackaonozo sggexma u 6ud06-30ughuxamopos (Kuouegvix 6udos) 8
@yukyuonuposanuu sxocucmem. IlepeHOC IHEPTUN U BEIIECTB MEXTy CMEKHBIMU 9KOCHCTEMaMH.
YCTOHYMBOCTh OpPraHU3MOB, MOMYJSALUUNH U HSKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPOIIOICHHBIX BO3EHCTBUA.

Mexanuzmvr  6030eticmeus SCZZP}ZS'HQHUIZ PA3HbIX  MUnoe6 Ha Cy60p2¢ZHM3M€HHOM,
Op2aAHUSMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHYECKO2O0
HOPMUPOBAHUA AHMPONOSERHO2CO0 6030€liCmEUs.. Meropoaorus MOHHUTOpPHHTI'a €CTCCTBCHHBIX U
AHTPOIIOTCHHBIX 3KOCUCTEM.



JdeMoHcTpanuu
Hoptpert: A. Ix. Tencnu.

Tabnuuet u cxembl: «CTpyKTypa OHOLIeHO03a», «IKOCUCTEMA ITMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHUCTEMER,
«KpyroBopor BemectB B 3kocucreme», «llemum mnuTanus (mactOuiHAas, JETPUTHAS )Y,
«DKOJIOTHYECKas MPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuia s3ueprun», «OopazoBanue 0onotay, «llepBuunas cykueccus», «BocctaHoBienue jieca
ocJie moXapa», « JKocucreMa 03epay», «ArpoueHos», «KpyroBopor BeIECTB U IOTOK SHEPTUU B
arporieHose», «lIpumMepsl ypboskocuctem».

O6opynoBanue: repbapuy pacTEHUM, KOJJICKIIMM HACEKOMBIX, 4Uydesia TITHIl U 3BEpew,
repOapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHasi pa6oTa «/3ydyeHue pazHo0Opa3us MEJIKUX OYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX YKOCUCTEMAX).

IKCcKypeust «IKCKypcus B TUNWYHBIA OMOreonieHo3 (B AyOpaBy, Oepe3HsK, elbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arpo3KocucteMy (Ha ToJie WIM B TEIJIMYHOE XO3AHCTBO)».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmennanerapras o0osi0uka 3eMiIH, TIE CYIIECTBYET HJIM CYIIECTBOBaja
KW3Hb. PasBuTHe npencraBinenuii o onochepe B Tpynax . 3rocca. Yuenue B. M. BepHaackoro o
ounocdepe. Obnactu 6uocheps! u e€ coctan. JKnuBoe BemiecTBo 6rochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTHU cyliecTBoBaHus ouocheprl. OcobeHHOCTH OHOChEphl KaK ri00aabHOM
sKocucTeMbl. JlMHamMuuyeckoe paBHOBecwme B Ouocdhepe. KpyroBopoTel BemiecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMUYHOCTE siBIeHUI B Onocdepe.

3onanbHOCTH OHOchepsl. [lonarue o 6umome. OcHOBHBIE OMOMBI CYIIH: TYHJIPA, XBOWHBIE
Jieca, CMeIlaHHble U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpBA. Kimmar, pacTutenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTrypa W (QYHKIUS OJKMBBIX CHUCTEM, OLIGHKA HMX PECYpCHOrO TOTCHIHMada |
O6rnochepHbIX QyHKIHHI.

JdeMoncTpanuu

Hoptpetsl: B. U. Bepuaackuit, 3. 3rocc.

Tabnuuet u cxembl: «I'eoctepsr 3emmn», «KpyroBopoT azoTa B npupoje», «Kpyrosopot
yriepoja B npupoje», «KpyroBopot kuciopoja B npupojie», «KpyroBopor Boabl B pUpoe»,

«OcHOBHBIE OMOMBI cymny, «Knumarnueckue nosica 3emiun», « Tyaapay, «Taiira», « CMmenianHbIi
necy, «llupokonucTBeHHbIl necy, «Ctenby, «CaBanHay, «Ilyctbins», « Tponudeckuii gecy.




O6opynoBanue: repbapuu paCTCHHU pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYy Kalomias cpeaa

DKOJIOTUYECKHE KPHU3UChI W WX MPUYHHBI. BosneiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3yIIHOU cpenibl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpesbl. OXpaHa BOTHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa MoYBEHHBIX pecypcoB. M3MeHeHune Kiumara.

AHTpPOIIOTEHHOE BO3JIECTBHE Ha pPACTUTENbHBII M KUBOTHBIM Mup. Oxpana
PacTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHbIE NMPUHIUIBI OXpaHbl NMPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoubie Teppuropuu (OOIIT). boranudeckue canbl U 300J0THUYECKUE
MapKH.

OcHOBHBIE MMPUHIUIIBI YCTOﬁqHBOFO Pa3sBUTHA YCJIIOBCUECTBA U ITPUPO/IbI. PaHI/IOHaJ'II)HOG
MIPUPOJIOIOJIL30BAHNE M COXpaHeHHe OHOJIOTHYEeCKoro paszHooOpasus 3emun. OOmiue
3aKOHOMEPHOCTH TJIOOATBHBIX 9KOJIOTHYECKNX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
" €ro BEPOATHBIC MMOCIICACTBUS.

PazButue METOJIOB MOHUTOPUHTA pa3BHUTHS OTIACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmbie uccne0o8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEHMOCnocobHot  3Hepeemuxe. buonocuveckoe  pasnoobpasue  u  b6uopecypcei.
Hayuonanvnvle ungopmayuonnvie cucmemol, obecneuusaioujue 00Cmyn K uHgopmayuu no
COCMOSAHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOB8bI IKOpeabUTUMAYUL IKOCUCEM U CNOC0008
O0pvObL ¢ buonospescoenusmu. Pekoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCEM.

JdemoHcTpauuu
Tabauipl  u cxewmbl: «3arps3HeHre aTMocdepbl», «3arpsi3HEHUE Tuapochepb»,

«3arpsizHeHue nousb», «[lapaukoBsiii a3pdexT», «Oco0o oxpaHseMble MPUPOIHBIE TEPPUTOPHUI,
«Mojenu ynpaBliieMOro MUpay.

Ob6opynoBanue: hoTorpadun OXpaHsIEeMbIX pacTeHUH U )KUBOTHBIX KpacHoi#t kauru Poccutickoit
Oenepanuu, KpacHoi KHUTH peruoHa.

IINIAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMsS K pe3ylbTaTaM OCBOEHHS OOY4aroLUIUMHCS
IpOrpamMmm CpeHero oomiero o0pa3oBaHus: JHYHOCTHBIE, METAIPEAMETHBIE U NTPEIMETHBIE.

B cTpyKType AMYHOCTHBIX pE3yabTaTOB OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH BbI/IEIECHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHE OOy4yaroIMMUCS  POCCUHCKOW  TpakJaHCKOH
UJIEHTUYHOCTH - TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEJILHOCTU u
CaMOOIIPENIEIICHUIO, Haauuue  MOmueayuu X 00y4eHHI0 OUOJIOTHH, YyelleHanpasieHHoe



paszsumue BHYTPEHHUX yOSKICHUH JIMYHOCTH HA OCHOBE KITIOYECBBIX IICHHOCTEH U UCTOPHUCCKUX
TPaOULIMNA Pa3BUTHA OHOJOIMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUAIOIIUXCS
PYKOBOJICTBOBATHCS B CBOEH JESITEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMHU YCTAaHOBKAMHU, MPUCYIIUMHU
CUCTEME OMOJIOTUYECKOTO 00pa3oBaHus, Haluuue npagoCcoO3HAaAHUs FIKOJIOTUUECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb SN U CTPOUTD KU3HEHHBIC TUIAHBI.

JImaHOCTHEBIC PE3YIbTaThl OCBOCHUSA ITIPOrpaMMBbI 110 6I/IOJIOFI/II/I JOCTHUI'alOTCA B €AUHCTBEC
yqe6H0171 M BOCHHUTATEIBHOM ACATCIIBHOCTHU B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKPIMPI
COOMOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMU LCHHOCTAMMU, NNPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH TOBEJCHUS U CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOPa3BUTHUS, Pa3BUTUA BHYTpCHHeﬁ MO3nuuM JIMYHOCTHU, MMATPUOTU3MA U
YB@KEHUSI K 3aKOHY W IPABONOPSAAKY, YEIOBEKY Tpylda U CTaplIeMy IIOKOJIECHHIO, B3aUMHOI'O
yBaXEHMs, OEpEeKHOr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIE€OUI0 W TpaJulusM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepannn, MpUpoJe U OKPYKAIOLIEH Cpeie.

JIM4HOCTHBIE PE3YyIbTATHI OCBOEHHUS y4€OHOTO npeaMera «bruosiorus» A0IKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCSA C(POPMHPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIWHA, TO3UTUBHBIX BHYTPEHHUX
yOSXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacIMpeHe >KM3HEHHOTO OMBITa M OIBITA JACSITEIPHOCTA B IPOIECCE PeaTM3alliil OCHOBHBIX
HaIpaBJIeHUW BOCIIUTATEIHLHOM NEATETLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOr0 BOCIIUTAHMS:

chOpMUPOBAHHOCTh TPAKIAHCKOM MO3MLMK OOyyaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOT0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHTYIIMOHHBIX TpaB W OO0SI3aHHOCTEH, YBa)KCHHE 3aKOHA U
MPaBOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTHU IIPpXU CO3JaHNU yLIe6HI>IX IIPOCKTOB,
PCUICHHUHN y‘le6HI)IX U II03HABaTCIbHBIX 3a/1a4, BBIIIOJTHCHU N OHMOJOTMYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTh  OMNpENEeNsITh COOCTBEHHYIO TMO3UIMIO 110 OTHOLICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMCHHC YYUTHIBATD B CBOHX HeﬁCTBHHX H€O6XO,Z[I/IMOCTI> KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS HIOHCﬁ C pa3sHbIMH Y6€)KI[CHI/I$IMI/I, KYJIBTYPHBIMHU HCHHOCTAMU U COUHAIbHBIM
IIOJIOKCHUECM,

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE€ COBMECTHOIO BBINOJHEHUSI YUEOHBIX,
MIO3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOLIEHWS K MHEHHIO
OTIIOHEHTOB MPU 0OCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K TyMaHUTapHOM W BOJIOHTEPCKON NEATENBHOCTH;

2) IAaTPHOTHYECKOT 0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKON TPaXKAAHCKON WACHTUYHOCTH, MATPUOTU3MA, YBAKCHHS

K CBOCMY Hapoay, 4yBCTBa OTBCTCTBCHHOCTU IICPC/ PO,[[I/IHOI>'I, TropaocCTu 3a CBOH Kpaﬁ, CBOIO
PO,Z[I/IHy, CBOH SI3BIK U KYJIbTYpPY, NPOILJIOC U HACTOAIICC MHOTIOHAIIMOHAJIBHOTO HApOo/Ja POCCI/II/I;



LICHHOCTHOE OTHOLIEHWE K [PUPOAHOMY HACICAMI0 M IAaMIATHUKAM I[IPUPOJBI,
JNOCTHKEeHHUAM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OLEHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJCHHE M Pa3BUTHE
OnoJIoTHY, MOHUMAHUS 3HAYCHHSI OMOJIOTUH B TIO3HAHUH 3aKOHOB IPUPOJIBI, B )KU3HH YEJIOBEKA U

COBPEMEHHOT0 00111eCTBA;

HﬂeﬁHaﬂ Y6G)K[IéHHOCTI), TFOTOBHOCTD K CIIYKCHUIO 1 3allIUTEC OTG‘-ICCTBa, OTBECTCTBECHHOCTH
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;
c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO TIOBEICHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlLlMIO U MIPUHHUMATh OCO3HAHHBIE PEIIEHMS], OPUEHTHPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM pOJUTEISM, CO3JaHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO HpI/IHSITI/ISI HeHHOCTeﬁ CeMeﬁHOﬁ JKN3HU B COOTBETCTBHUHU C Tpa,ZII/IHI/ISIMI/I HapO)IOB
Poccnu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHI;

IIOHMMAaHHEC SMOIIMOHAJIBHOT'O BO3HCﬁCTBHH JKUBOU IpUupoabl U eé OECHHOCTH;,

TOTOBHOCTb K CaMOBBIPXKXCHHUIO B pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHUC IIPOABIIATH
Ka4ycCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) puznyeckoro  BocnuTaHus, (OPMHUPOBAHHS  KYJbTYPbl  310pOBbSI H
AMOLMOHAJIBLHOT0 (JIArONOJIy4usi:

IIOHUMAHHC U peaJin3alusia 3J0pOBOIo U 0e301acHOro O6p21321 KHU3HU (3,[[0p0B06 IIUTaHUuC,
CO6J'IIOI[€HI/IC T'MTHCHHUYCCKUX IIpaBUJI U HOPM, C6aﬂaHCHpOBaHHbIﬁ PEIKUM 3aHATHH U OTAbIXa,
peryisipHas (bHSH‘ICCKaﬂ aKTI/IBHOCTB), 6epe>1<H0r0, OTBCTCTBCHHOI'O H KOMIICTCHTHOI'O

OTHOIICHHA K CO6CTBCHHOMy (1)I/I3I/I‘IGCKOMy " IICUXUYCCKOMY 310POBbIO;

NNOHUMAHUC [CHHOCTU TMpaBUJI HHAUBHUAYAJIIBHOI'O HW KOJUJICKTUBHOI'O 0€30I1aCHOT0
MOBCACHUS B CUTyallUX, YIPOKAKOIINUX 3I0POBBIO U JKU3HU n}oneﬁ;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YNOTPEOICHMS alKoTos,
HapKOTUKOB, KYpEHHS);

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTDH K TPpyAy, OCO3HAHNEC [ICHHOCTU MAaCTCPCTBA, pr,Z[OJHO6I/IC;



TOTOBHOCTh K  AaKTHUBHOM  JEITEIbHOCTH  TEXHOJOTMYECKOM M COLHAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBITIOJHATH
TaKyl0 JeATEeIbHOCTB;

HMHTEpEC K pasiudHbIM cepam mpodecCHOHATBHON NEATEIHHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11€7IECO00pa3HOE OTHOILIEHUE K MPUPOJIE KaK HCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBILLIEHUE YPOBHS HSKOJIOTUYECKON KYNbTYpbl: MPUOOpETEHHE ONbITa IJIAHUPOBAHUS
ITOCTYIIKOB Y OLICHKN UX BO3MOXHBIX ITOCJIEICTBUN JUUISl OKPYKAIOLIEH CPENIbL;

OCO3HAaHHE TJI00aJIbHOT0 XapaKTepa SKOJIOrHUYEeCKUX MPOOIeM U MMyTel UX perieHus;

CIIOCOOHOCTH MCIOJIL30BaTh MPHUOOpETaeMble TIPH U3YICHUH OWOJIOTHH 3HAHUS U YMCHHUS
MIPU PEIICHUH TPOOJIEM, CBSI3aHHBIX C PAMOHAIBHBIM IPUPOIOIOJIB30BaHHEM (COOIOACHHE
ImpaBuJI MOBCACHHUA B HNPHUPOAC, HAIIPABJICHHBIX Ha COXPAHCHHWE PABHOBCCHA B SKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENpPUATHE NEHCTBUH, MPUHOCAIIMX BPEH OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHIMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIN4YUEC Pa3sBUTOr0 SKOJOTHMYCCKOI'0 MBIIIJICHUS, JKOJIOTHYECKOM KYJIbTYPbI, OIIbITaA
ACATCIIbHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHHUSA PYKOBOACTBOBATHECA HMH B
HO3H3B3TGJ'IBHOI>1, KOMMYHHKaTHBHOﬁ n COI_[I/IaJ'IBHOI\/'I IMPAKTHUKE, T'OTOBHOCTU K Y4YaCTUIO B
HpaKTquCKOﬁ JACATCIIBHOCTH 9KOJIOTHYECKON HaIrpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

C(bOpMI/IpOBaHHOCTB MHPOBO33pCHHUS, COOTBCTCTBYHOLICTO COBPECMCHHOMY YPOBHIO
pa3BUTHUA HAYKH U O6H.I€CTB6HHOI71 IMPAKTHUKHU, OCHOBAHHOI'O Ha JUaJIOre KYJIbTYp,
CHOCO6CTBYIOH_IGFO OCO3HAaHHNIO CBOCTO MCCTA B MOJIMKYJIBTYPHOM MUPC,

COBCPUICHCTBOBAHHUEC SI3LIKOBOU M YUTATEIILCKOM KYJIbTYpPBI KaK CPCACTBA B3auMMOJICHCTBUS
MCKAY JIIOAbMHU W ITO3HAHUA MHUPA,

MOHMMaHUe crneuu(puKd OMOJOTHU KAaK HayKd, OCO3HaHHs €€ posin B (OPMHPOBAHUHU
palMoOHAIBFHOTO HAYYHOT'O MBIIIJICHHS, CO3aHUHU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MUpE KaKk O €JUHCTBE MpPHUPOJbl, 4YeJoBeKa U oOIIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U peleH!H MpoOIeM COXpaHeHHs TPUPOTHOTO PaBHOBECHUS;

Y6C)K,Z[éHHOCTB B 3HAYUMOCTH OHOJIOTHH JJIA COBpCMCHHOfI UBUJIN3AIIH obecreueHUs
HOBOI'O YPOBHA Pa3sBUTHUA MCAWULIMHBI, CO3AAHUC TICPCIICKTUBHBIX 6HOTCXHOJ’IOFHI>1, CIIOCOOHBIX
peuiatb peCypCHBIC Hp06J'ICMBI pa3BUTHA YCIIOBCYCCTBA, ITOUCKA Hy’TCI‘/’I BbIXOJa U3 r00aIbHBIX



HKOJIOTUYECKUX Mpo0IeM 1 obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIHOHATILHOMY
MCTIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKHX 3HAHUU B IIEISAX MOBBIIICHHS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, GopMupyemMon Ipu U3y4eHUH OUOJIOTHH;

IMOHMMAHHUE CYIIHOCTH METOJOB II03HAHUS, HCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJMy9aeMble 3HAHUS JUIS aHaiuu3a W OOBSCHEHHS SBIICHUN
OKPYXAIOIIEr0 MHpPa M MPOUCXOJSIIMX B HEM H3MEHEHUW, YMEHHE JelaTh OO0OCHOBAHHbBIC
3aKJIFOUEHUs] Ha OCHOBE HAyYHBIX (DAaKTOB W HMMCIOIIUXCS JAHHBIX C [ENBI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITCIALHO HCIOJL30BATh OHMOJIOTHYECKHE 3HAHUS IJi1 PCIICHUA
HpO6J'I€M B PCAJIbHBIX JKU3HCHHBIX CUTYallUsIX;

OCO3HAHUE LIEHHOCTH HAayYHOHU JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M €aMOOOPAa30BaHUIO, K
AKTUBHOMY IIOJTYYCHUIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHHM C JKH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOCHHS yueOHOro rnpeaMera «buosjorusy BKIOYAIOT:
3HaYUMble JUId  (OPMHpPOBAHHS MHMPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexTmpeAMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieun(UKy METOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4dHbI (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHusl, UCCIIeJOBaHNe, HAOIIOJCHNE, U3MEPEHHUE, SKCIEPUMEHT U JpPYyrue); yHUBepcajbHbIC
yueOHbIe JeHcTBUS (IIO3HABAaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (QYHKIHOHAIBHONW T'PAMOTHOCTH M COLIMANBHONW KOMIIETEHIIUU OOYy4arolIuXcs;
CIIOCOOHOCTh oOyuarouxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHIUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSI W YHUBEpCalbHble YyueOHbIC ICHCTBUS B TIO3HABATENBHOU U
COIIMAIbHON MPAKTHUKE.

B pesynbraTe u3yueHuss OHOJOTMM Ha YpPOBHE CpelHero obmero ooOpa3oBaHus Yy
oOyyaromierocsi OyayT c(hOpMUpPOBaHbI MO3HABATENbHbIE YHUBEpCAJIbHbIE Y4eOHbIE NeHcTBUS,
KOMMYHHUKATUBHbIE YHHBEpCaJlbHble Yy4eOHble JEHCTBHs, pETYISITUBHbIE YHHBEpCAJbHBIE
yueOHbIe IeHCTBUS, COBMECTHAs AEATEIBbHOCTb.

MCTaHpC,I[MCTHLIe pe3yiabTaTbl OCBOCHHA IIPOTpaMMbl CPCIHETO O6H_ICFO 06pa30BaHI/IH
HAOJIKHBI OTpaKaTh:



OBi1aieHHe YHHUBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:
1) 6a3oBble JIOrMYecKue el CTBHUA:

CaMOCTOSITEJIEHO (OPMYIMPOBaTh U AKTYaJIM3HPOBATh HpoOieMy, paccMarpuBaTh e
BCECTOPOHHE;

HCII0JIb30BAaTh IPU OCBOCHHWM 3HAHUN NPUEMBI JIOTMYECKOIO MBILUIEHUS (aHAIU3a,
CHUHTE3a, CpaBHEHUS, Kilaccu(UKalKi, 0000IeHus), pPacKpbhIBaTh CMBICA OMOJIOTHYECKUX
MOHATHH (BBIAEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU HOHITUIMH);

ONpCACIIAATE HCIIU ACATCIBHOCTH, 3aJaBasl IMapaMCTPbl W KPUTCPUHU HX JOCTHUKCHUA,
COOTHOCHTD PE3YJIbTATBI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMM;

WCII0JIb30BaTh OMOJIOTUYECKUE TOHATUS s OOBbsCHEHUS (DAKTOB M SIBICHUN KUBOU
MIPUPOJIbI;

CTPOUTH JIOTMYECKHE pacCyKJIeHUS (MHAYKTUBHBbIE, JEAYKTUBHbBIE, II0 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYMS B PacCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIFOYEHUS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEICTBA ISl MPEACTABICHUS CYLIECTBEHHBIX CBSI3EH U
OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaxX, a TakKe MPOTUBOPEUHUIl pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThIBaTh MJIaH PEIICHUs TPOOIEMBI C yUETOM aHAIN3a UMEIOIIMNXCS MaTepUaIbHbIX
1 HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIIBHOCTH, OLICHUBATh COOTBCTCTBUC PE3YJIbTAaTOB LECJIAM,
OLOCHUBATL PUCKH HOCJ'IC,I[CTBH?I JACATCIIBHOCTH,

KOOpAMHUPOBATL W BBIIIOJIHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O H
KOM6I/IHI/IpOBaHHOFO B3aHMOI[eﬁCTBHH;

Pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE el CTBHA:

BIIJIETh HABBIKAMHU Y4eOHO-HCCIEI0BATEIHCKON U MPOSKTHOW ACITeTbHOCTH, HABBIKAMHU
paspelieHus mpooieM, COCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOUCKY METOJOB
peuieHus: MpakTUUECKHUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB ITO3HAHMUS;

WCIIOJb30BATh PA3JIMYHbIE BUJIbI JEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
WHTEpPIpETAINH, MPeOoOpPa30BaHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYalHMsIX, B TOM YHCIE MPHU

CO3JaHuHn y‘IC6HBIX " CONMAJIBHBIX MTPOCKTOB,

(bOpMI/IpOBaTL Hay‘-IHLIﬁ THII MBIIIJICHUA, BJIAJACTh Haquoﬁ TepMHHOHOFHCﬁ, KJIIOYCBBIMU
HOHATUAMU U MECTOJJaMU,



CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B OOpa30BATEIBHON ACSATETBHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBIABJISITH IIPUYMHHO-CJICACTBEHHBIE CBA3M W aKTyaJIUM3UpOBaThb 3a1ady, BBIIBUIaThb
TUIIOTE3Y €€ PELICHUs], HAXOAUTh ApIYMEHTHI IS JOKA3aTelIbCTBA CBOUX YTBEPXKACHUM, 3aaBaTh
rapamMeTpbl U KPUTEPUU PELICHMUS;

AHAJIM3UPOBATE IIOJYYCHHBIC B XOA€ PCHICHUA 3aJadu pPE3ylibTaTbl, KPUTHUYCCKHU
OLCHUBATDb UX NOCTOBCPHOCTL, IIPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBUSAX;

JAaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDb HpHO6p€TéHHBIﬁ OIIBIT,

OCYIIECTBIISITh IEJICHANPABICHHBIH MONUCK TEPEHOCa CPENCTB M CIOCOO0OB JICHCTBHS B
npoheCcCHOHANBHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHWA B TO3HABATEILHYI0O W  TPAKTUYECKYI0  OOJIacTh
KU3ZHEICSITSIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTb HOBBIC HJCH, NpCjlaraTb OPUTHMHAJIIBHBIC MOAXOJAbl W PCHICHUSA, CTAaBUTh
HpO6HeMBI " 3a71a4u, JOIMYyCKAOMKUE aIbTCPHATUBHBIC PCIICHU .

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3TMYHBIX MCTOYHHKAX MH(poOpManuu (TEKCTe yueOHOTO MOCoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JnaHHBIX, B VHTepHEeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEPOTUBOPECYHBOCTD;

(dbopMynupoBaTh 3amnpockl W MPUMEHSATh Pa3IMYHbIE METObl MPU IMOUCKE U OTOOpe
O6uosnoruueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/ad4;

HpI/IO6peTaTB OIIBIT HMCIIOJIB30BAHUA I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O HMCIIOJIB30BaHUS PA3JIMIHBIX IIOUCKOBBIX CUCTCM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OPMY TIPEACTABICHUS OHUOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmsl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KauecTBE CpPEICTBAa Npu paboTe ¢ OHOIOTHYecKOn
uHpopMaluen: MPUMEHITh XUMUYECKUE, (HU3UYECKHE W MaTeMaTHYeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;

BJIQJICTh HAaBBIKAMHM paCllO3HABaHWsS W 3alIUThl WHGOpPMANKK, HHOOPMAIIMOHHON
0€3011aCHOCTH JINYHOCTH.



OBJ1ajieHNe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH A€ CTBHSIMM:
1) o6meHue:

OCYIIECTBIISITH KOMMYHHKAIIMK BO BCEX cdepax >KU3HH, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WIM JUCKYCCHUHU IO CYHIECTBY OOCYKJaeMoOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh
CYXJEHHUS OTHOCHUTEIIbHO BBIMOJHEHUsI Npe/ularaéMoi 3aJayd, Y4YUTHIBaTh MHTEPECHl MU
COTJIaCOBAHHOCTD MO3ULUHI JAPYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCUH);

pacrno3HaBaTh HeBepOaJIbHbIE CpEeACTBAa OOIIEHHS, NOHMMATh 3HAYEHUE COLUAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTHU NIEPETOBOPHI;

BIIQJIETh PA3TUYHBIMU CIIOCOOAMHU OOIICHUS W B3aMMOJICUCTBHS, TIOHUMATh HAMEPECHHS
JIPYTUX JIIOJIeH, MPOSIBIATh YBAXUTEIHLHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (popme

(hopMyIpOBaTH CBOM BO3PAXKCHHUS;

pa3BEPHYTO M JIOTMYHO H3j1araTh CBOIO TOYKY 3PCHHS C HCIOJb30BAaHHEM S3BIKOBBIX
CPEJNCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:
MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYaTIbHON paOOTHI MPU
perieHur OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIOBBIX

(dhopM B3aMMOICHCTBHS MIPU PEIICHUN YIEOHOU 3a/1a4u;

BBI6I/IpaTB TEMATUKY U MCTOABI COBMECCTHBIX ,Z[eﬁCTBPIﬁ C yLIéTOM O6I_HI/IX HHTEPECOB U
BO3MOJKHOCTEH KaXXJ10T'0 4JIC€Ha KOJIJICKTHBA,

INpUuHUMATb LOCJIN COBMECTHOM ACATCIIBHOCTU, OPraHU30BbIBATbH H KOOPIAMHHPOBATH
HeﬁCTBHH o €€ JOCTUXKEHMIO: COCTABIIATH IJIaH I[eI\/'ICTBI/If/'I, pacnpeacisaTb poJin C y‘léTOM MHEHUMN

Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KQ4eCTBO CBOETO BKJIA/1a U KaXKJOTO YYaCTHHKA KOMAaH/Ibl B OOIIHI pe3yapTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaratb HOBBIC ITPOCKTBI, OOUCHUBATL MJACHU C IIO3WIIMHM HOBHU3HbBI, OPUI'MHAJIBHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATHL IMMO3UTHBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTYyaAlUAX,
MPOsBJIATE TBOPYCCTBO U B006pa)KeHI/Ie, OBITh HMHUIIMAaTUBHBIM.

OBnaneHne YHUBEPCAJAbHBIMHA PETyJAATUBHBIMHA JeHCTBUSIMM:

1) camoopranmn3anus:



KCIIOJIB30BaTh OHOJOTMYECKUE 3HAHUS JJIs1 BBIABJICHUSA HpO6JICM U UX pCHICHUA B
KHU3HCHHBIX U y‘-I€6HbIX CUTYyalluiX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBBIE U CMBICIIOBBIC YCTAHOBKHU B CBOMX
JNEUCTBUSIX U MOCTYNKaX MO OTHOIIECHHUIO K JKMBOW MPUPOJE, CBOEMY 30POBBIO U 3J0POBBIO
OKPYXAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBJISTh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U

JKU3HCHHBIX CUTYyalHAX,

CaMOCTOSTEJIBHO COCTABIIATH IUIAH PELICHUS IPOOIEMBI C YIETOM MMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPENOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPUOOPETEHHBIN OTBIT;

Croco0CcTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO IIUPOKON SPYIUIIMH B PAa3HBIX 007IaCTIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHTyallUsIM, BHOCHUTH KOPPEKTHUBBI B ACATCIBHOCTb, OLICHHWBATH
COOTBECTCTBUEC PE3YIILTATOB LECIISAM;

BJIJIETh HaBBIKAMU MIO3HABATENIbHOM pedIeKCH KaK 0CO3HAHUS COBEPIIAEMbIX CHCTBUI
Y MBICJIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIIOJIb30BATh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS MO UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CeOsI U APYTHX:

MPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHATH3E PE3YIbTaTOB JAESITENLHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3sBUBaTh CIIOCOOHOCTh TOHUMATh MUD C MO3UIUU APYTrOoro 4CJ0BCKaA.



HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOSHHS COJAEpKaHHs ydyeOHoro mpeamera «buonorus» Ha
yriryOéHHOM YPOBHE OpPUEHTUPOBAHbI Ha obecrieueHue poUILHOTO
oOyuenus obyyaromuxcs 6uonorun. OHU BKIIIOYAIOT: crenuduyeckue s OMOJOTHH HAyYHBIE
3HAHMUSL, YMEHUS U CIIOCOOBI IEHCTBUI IO OCBOEHUIO, UHTEPIIPETALIMN U TPeoOpa30BaHUIO 3HAHUH,
BU/IbI JIEATEIBHOCTH 10 MOJYYEHUIO HOBBIX 3HAHUHN U WX IMPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX, a
TaK)K€ B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeamerHble pe3yapTaThl MPEICTaBICHbI 110 r0/1aM
U3Y4EHHUS.

[IpenmerHple  pe3ynapTaThl OCBOEHUs  ydeOHoro mpenmera «buonorus» B 10
KJ1acce OJKHBI OTPaXKaTh:

chopMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK, B
(hopMUPOBAHUH €CTECTBEHHO-HAYYHOW KApTUHBI MUPA, B TO3HAHUH 3aKOHOB MIPUPOJIBI U PEIICHUHN
po6JIeM paIrMOHAILHOTO MPUPOIOTIOIL30BaHMS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH,

BIIaJICHUE CHUCTEMON OHMOJIOTMUECKUX 3HAHWM, KOTOpPasl BKIIOUAET: OCHOBOTIOJATAIOIINE
OMOJIOTMYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KJIETKA, OpPraHW3M, METa0O0JIU3M, TOMEOCTa3,
CaMOPETYJIAIHNS, CAMOBOCIIPOM3BEICHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U PAa3BHUTHUE),
Oouonormueckue Teopuu (kierounas tTeopus 1. IllIBanna, M. [llneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacineAcTBeHHOCTH T. Moprana), yuenus (H. U. BaBunoBa — o nentpax
MHOT000pa3us U MPOUCXOXKJICHHS KYJbTYPHBIX PACTCHMI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOT0 MOKOJICHHUS], PACILEIIJICHUS, YACTOTHI TAMET, HE3aBUCUMOT 0 HacyienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSAJIOB B HACleACTBeHHOW wu3MeHunBoctd H. U. BaBuioBa), mpUHITUIIBI
(KOMITJIEMEHTAPHOCTH);

BJIAICHUC OCHOBHBIMH MCTOAaMU HAYYHOT'O ITO3HAHU, UCIIOJIb3YCMbIX B OHOJIOrHYECKHX
HCCICOOBAHUAX KUBBIX 00BEKTOB (oanaHHe, HU3MEPCHUC, Ha6J'II-O,I[CHI/I€, 3KCHepI/IMeHT);

YMEHHUE BBIJICIISATh CYNICCTBEHHBIC MPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U FyKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPT'aHU3MOB, B TOM YHUCIIe OaKTepHii, TprHOOB, pacTCHUH,
KHUBOTHBIX U UYEIIOBEKA, CTPOCHHUSI OPTaHOB M CUCTEM OPraHOB PACTCHHM, )KUBOTHBIX, YEIOBEKa,
MIPOIIECCOB KU3HEIEATESILHOCTH, IPOTEKAIONIUX B OPraHu3Max pacCTCHUH, )KUBOTHBIX M YEJIOBEKA,
OMOJIOTMYECKHX ITPOIIECCOB: 0OMEHa BelecTB (MeTa00JIM3M), MPEBPAIICHUS YHEPTUU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOTO TUIIOB MUTaHUS, HOTOCHHTE3a U XeMOCHHTE3a, MUT03a, MeH03a,
ramMeToreHesa, aMOpHOTeHEe3a, OCTAMOPHUOHAIILHOTO pa3BUTHS, Pa3MHOYKEHUS,
WH/IMBUYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOICHE3a), B3aMMOJICHCTBHS TE€HOB, TE€TEpO3ucCa,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATh B3aMMOCBS3U MEXJIY OPraHOMJAMH KJIETKH U MX (YHKIHUIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX QPYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M MX (YHKIMIMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GYHKUIMSAMHE, MEXAy 3TanaMyd OOMEHa BEIeCTB, ATallaMH KJIETOYHOTO LHMKIA U >KM3HEHHBIX
LUKJIOB OPraHu3MOB, JTalaMd SMOPHOHAIBHOTO pa3BUTHs, TEHOTUIIOM M (PEHOTHUIIOM,
(eHoTUTIOM U (pakTOpaMu cpesibl 0OUTaHHUS;

YMCHHC BBISBJIIATH OTIUYUTCIBHBIC IMMPU3HAKU KUBBIX CUCTCM, B TOM YHCJIC paCTeHHﬁ,
JKHMBOTHBIX M YCJIOBCKA,



YMCHHC UCIIOJIB30BATh COOTBCTCTBYIOIINEC APT'YMCHTHI, 6I/IOHOFI/I‘-IGCKYIO TCPMHUHOJIOTHUIO U
CHUMBOJIMKY UIA JOKa3aTCJIbCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIII,

YMCHHC pClIaTh OMOJIOrNYCCKUE 3a/la4yu, BBIABJIATL MNPUYUMHHO-CIICACTBCHHBIC CBA3U
MCKIAY UCCIICAYCMbIMU OMOJIOTHYCCKUMU nmponeccamMmu U SIBJICHUAMU, ACJIATb BbIBOJIbI U ITPOTHO3bI
Ha OCHOBAHMH IIOJTYUCHHBIX PC3YJIbTATOB,

YMEHHE BBITIOJIHATH JIAOOPATOPHBIC U MpPaKTHYSCKUE paboThl, COOIOAATh MPaBUa PU
paboTe ¢ yueOHBIM U Ja00paTOpPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh MX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
hopmyIupys 1eNb UCCIAeA0BaHMS, aHATM3UPOBATh TIOJyUYE€HHBIE PE3YJAbTAThI U JIeNIaTh BHIBOIBI,

YMEHHE Yy4acTBOBaTh B y4EOHO-HMCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH, SKOJOTUH U
MEOUIIUHE, HpOBOI[HMOfI Ha 0a3se IIKOJIbHBIX HAay4YHBbIX O6HICCTB, n HY6J'II/I‘~IHO MMpEaACTaBJIATh
MIOJIyYE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSIX;

YMEHHE OLEHUBATh O3TUYECKHE acCHeKThl COBPEMEHHBIX HCCIENOBaHUI B 00JacTH
OMOJOTMM M MEAMIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHKe TPAaHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BHIOOP Oyayiiel npodeccuoHaIbHON 1eATeNbHOCTH
B oOmacth OWOJOTHH, MEIAWIWHBI, OHOTEXHOJIOTHH, BETEPHHAPUHU, CEILCKOTO XO3SHCTBA,
MUIIEBOM MPOMBIIIEHHOCTH, YIIyONATh IO3HABATENbHBIM MHTEpPEC, HalpaBiICHHbI Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccun W TMPOAOHKEHHE OHOJIOTHYECKOTO
00pa3zoBaHUs B OpraHU3AIMAX CPEAHETO MPOPECCHOHAIBHOTO U BBICIIEr0 00pa3oBaHMs.

[IpenmerHbie  pe3ynpTaThl OCBOEGHHSA y4deOHoro mpenmera «buonorus» B 11
KJlacce JOJKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(hOpPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IMO3HAHWU 3aKOHOB
MPUPOJIBI M PEHICHUH SKOJOTHYECKUX MPOOJIEM YeIOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO IPHUPOIOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJC POCCHUUCKHX W 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Ppa3BHUTHE
OHOJIOTUH;

YMEHHE BIIAJIeTh CUCTEMOI OMOJIOTUYECKUX 3HAHMI, KOTOpas BKIIOYAET OIMpPENeICHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOTIOJATAIOMIUX OWOJOTMYECKUX TEPMUHOB W TOHATHH (BHI,
sKocucTteMa, Owocdepa), Ouonornueckue Teopuu (dBosroroHHas Teopus Y. JlapBuHa,
CUHTeTHYeCKasi Teopusi sBotonuu), ydueHus (A. H. CeepuoBa — 0 myTSX M HampaBICHUSIX
sBosroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTrnueckoro paBHosecus k. Xapau
u B. Baitn6epra, 3apopsimeBoro cxonactBa K. M. bapa), mpasuna (munumyma HO. JInbuxa,
9KOJIOTHUECKON MUpaMUIbl YHEPTHH ), TUIIOTe3bI (TUnoTe3a «mupa PHK» V. I'mnGepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHHMS, HCIOJIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICIOBAaHUSAX JKUBBIX OOBEKTOB W OKOCHUCTEM (OTHCaHHE, W3MEpEHHeE,
HaOJII0JICHUE, DKCIIEPUMEHT), Crioco0aMH BBISBICHHS M OLIEHKH aHTPOIIOTEHHBIX W3MEHEHHH B
HPUPOJIE;

YMCHHC BbBIACIATE CYHICCTBCHHBIC IPU3HAKU: BUOB, 6I/IOFCOI_ICH030B, O9KOCHUCTEM H
61/IOC(bepLI, CTa6I/IJ'II/I3I/IpyIOIJ_ICI‘O, ABWIKYIICTO W Pa3pbIBArOIICTO CECTCCTBCHHOI'O 0T60pa,



AJUIOMATPHUYCCKOI0 U CUMIIATPUICCKOT'O BI/II[OO6p330BaHI/I$I, BJIMSAHUSA IBHOKYHIUX CHUJI 3BOJIFOIIUN
Ha FCHO(i)OH,H MOIyJIsIuu, HpI/ICHOCOGHGHHOCTI/I OpraHnu3sMoB K Cpcac O6I/ITaHI/ISI, qcpcaoBaHusA
HaHpaBHeHI/Iﬁ SBOJIIOLIUHA, KPYT'OBOPOTA BCUICCTB U IIOTOKA SHCPIrUHU B SKOCUCTEMAX,

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEXIY IPOLIECCAMU HBOJIIOIUH, JBIXKYIIUMU
CUJIaMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCUCTEM U IMPHUCIOCOOJICHUSMHU K HUM
OpraHU3MOB;

YMCHHE BbIABJIATH OTIMUYUTCIIBHBIC TPU3HAKHU )KMBBIX CUCTEM, HpI/ICHOCO6JIeHHOCTB BUJI0B
K Cpeac O6I/ITaHI/I$[, a0UOTHYECKUX U OMOTUYECKUX KOMIIOHCHTOB OKOCHCTEM, B3aHMOCBSI3CH
OpraHmu3smMoB B COO6HICCTB3,X, AHTPOITIOTCHHBIX W3MEHCHHI B SKOCHCTEMaX CBOCH MCECTHOCTH,

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUISl JIOKa3aTEeNIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMAaTUYECKUX TIPYIII,
B3aMMOCBSI3U OPraHM3MOB M Cpelbl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsT MHOroo0Opasus BUAOB M 3KOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI U
4eJI0BEYECTBA;

YMCHHUEC pPEIIaThb OMOJIOTHYECKHUE 3aaa4u, BBIABIIATHL HNPUYUHHO-CIICACTBECHHBIC CBS3HU
MCKIAY UCCIICAYEMBIMHA OMOJOTUYECKUMU nmponeccamMu U SAABJICHUSAMHU, ACJIaThb BEIBOJIbI Y ITPOTHO3bI
Ha OCHOBAHMWH IMOJYUCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATE JJAOOpaTOpHbIE U MpPaKTUYECKUE pabOThl, COONI0IaTh MpaBuia MpH
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIJBUTATh TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHNs, aHAIM3UPOBATh MMOJIy4YE€HHbIE Pe3yJbTaThl U J€J1aTh BBIBO/IBI;

YMEHHUE y4acTBOBaTh B Y4EOHO-HCCIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTHU U
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJUYHO MPEICTABISATH
MOJTyYCHHBIC PE3y/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OIICHUBATh THUIOTE3bl U TEOPHH O TPOWCXOXKICHUHM JKU3HHU, YEIOBEKa U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPAILICHHS TII00aThHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYILECTBJIATh OCO3HAHHBIN BbIOOP Oyayuiel npodeccuoHanbHOM AeATeIbHOCTH
B o0macTu OHWOJIOTHM, 3KOJOTUH, MPUPOJONOIb30BAHUSA, MEIAULUHBI, OHOTEXHOJIOIHH,
IICUXOJIOTUH, BETEPUHAPUM, CEIICKOTO XO3sHCTBA, MUILNEBOM HPOMBIIIICHHOCTH, YIIyOlIsiTh
[I03HaBaTEIbHBIN HHTEPEC, HAIIPABJICHHBIM Ha 0CO3HAHHBIN BEIOOP COOTBETCTBYIOLLEH ITpodeccun
U NIPOJIOJDKEHUE OMOJIOTHYECKOT0 00pa30BaHUsl B OpraHU3aLUsgX CPeIHEro MpodeccuoHalIbHOIO
U BBICIIETO 00Opa30BaHUsL.



