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MOSCHUTEJBHASA 3ATIIUNCKA

[Iporpamma mo yueOHOMY mpeamety "buomorusa" (mamee - Ouwosorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (peniepanbHOi pabouelt mporpaMMbl BOCIIUTAHMUS.

Yuebnbiii npeamer «buonorusy yrayonéaHoro ypoBHs u3ydenwms (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOM oOnactu «EcTecTBeHHO-
HayuyHble mnpeameTb». CornacHo mnonoxeHussM OI'OC  COO mnpoduibHbIe
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpOBHE, SIBIISIOTCS CIOCOOOM
mubdepennmanuy  00ydeHUsT Ha YPOBHE CpeIHEro ooOiero oOpa3oBaHUS WU
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEAHUM
o01mMM, cpeHUM MPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs
KOKIBIH HW3 OTUX YYEOHBIX TMPEIMETOB JODKEH OBITh OpPHUEHTHUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONINX
3a/lay, CBA3AaHHBIX C MpoQopUEHTAllMEed OO0YyYaIoMUXCd U CTUMYIUPOBAHHEM
HMHTEpeca K KOHKPETHOM O0O0JacTh HAy4YHOTO 3HAHMWSI, CBSI3AHHOTO C OUOJIOTHEH,
MEAUIUHON, SKOJIOTHEN, IICUXO0JIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma o yueOHOMY mpeamety "buonorusa" ma€r mpenacraBieHue o
Heau M 3ajadax u3ydeHust yueOHoro mnpenmera «buomorusr» Ha yriiyOoi€éHHOM
YpOBHE, onpeessieT o0si3aTesibHOe (MHBAPUAHTHOE) MPEMETHOE COoJIepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMaM, paclpeleieHre Mo KiaccaM,
PEKOMEHYeT TMOCIEA0OBATEIbHOCTh HM3YyUYEHHsS Y4YEeOHOro marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW oOyuwaromuxcsi. B mporpamme mo Ouojoruu
peanu30BaH NPUHIMIT MPEEMCTBEHHOCTH C HM3y4eHHEM OWOJOTUM Ha YpPOBHE
OCHOBHOrOo  oOmiero  oOpazoBaHusi, Ojarogapss 4emMy MOpOCMaTpUBAETCA
HANPaBJICHHOCTh HA  TMOCIEAYIOIIEe pa3BUTHE  OMOJIOTMYECKHX  3HAHWM,
OPHEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBITIUICHUS, TPEJCTABICHUN O 3M0pOBOM 00pa3e KHU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarollei mnpupoaHoit cpene. B
mporpaMmMe Mo OMOJIOTMH TaK)Ke MOKa3aHbl BOBMOKHOCTH Y4eOHOTO MpeIMeTa
«buonorusiy B peammzaruu  TpeboBanuit DPI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
GbopMUPOBAaHMU OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIbHOU  JESATEILHOCTH
00yJaromuxcsi MO0 OCBOCHHUIO COJIEpXKAHUSI OMOJIOrMYECKOro oOpa3oBaHUsI Ha
YpOBHE CpPEeAHEro 00IIero 00pa3oBaHMUs.

VYuebnspiii npenmer «buonorus» Ha ypoBHE CpeaHEro oOIIero oopa3oBaHUs
3aBepuIaeT OMOJIOTHUYECKOEe OOpa3oBaHHE B IIKOJIE U OPUEHTHPOBAH Ha



paciidpeHre U yriayOjeHue 3HaHHM OOydJarommxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTMH, SMOpPUOJIOTUHM U OMOJIOTUM Pa3BUTHA,
T€HETUKH, CEIEKIMHN, OMOTEXHOJIOT UM, SBOIIOIIMOHHOTO YUYEHHS U HKOJIOTHH.

N3yuyenne yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM ypOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOIIMXCS K TMOCIEAYIOIMIEMY MOJIYYEHHUIO
Ouonoruueckoro  oOpa3oBaHMsl B  By3aX M OpraHu3alUsX  CpPEAHEro
npogeccuoHanbHOro o0pa3zoBaHus. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMOJOrMYECKUX  3HaHWM, MOJIYYEHHBIX MpPU HU3YYEHUU  OOYyYaroIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3/eioB OMOJIOTMHA Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOJY4aroT pa3BUTHE. Tak,
paciidpeHsl U YIUIyOJIeHbl OMOJIOIMYECKHE 3HAHUS O PAaCTEHUSAX, JKUBOTHBIX,
rpubax, OakTepusx, OpPraHu3Me 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTIX KHU3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI ISl TMOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYECHHBIMU OOYYarOIIMMHUCA NPU HU3YUEHHUH
(U3MKH, XUMHUH, Teorpa@uu U MaTEMaTHKH.

CrpykTypa mporpammel 1o yuyeOHoMmy mpeamery '"buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIH W JBOJIOUMOHHBIA TOIXOAbl K M3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 JKUBBIX
CUCTEM Pa3HOT'0 YPOBHSI OpraHU3alliy, HBOJIOLNN OPraHMYEeCKOro MHpa Ha 3emiie,
COXpaHEHHusi OHOJIOTMUECKOro pa3HooOpa3usi mimaHeThl. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOTMM, SMOPUOJIIOTMU U
OMONOTHH pa3BUTHSA, TEHETUKH U CENEeKIWH, OMOTEXHOJIOTUM M CHHTETUYECKOU
OHMOJIOTHH, aKTyaIM3UPYIOTCS 3HaHUs OOydaromuxcs 1Mo OOTaHUKE, 300JI0THH,
aHatomuu, Qusnonoruu demoBeka. B 11 kimacce u3y4arOTCs HBOJIOIMOHHOE
y4eHHE, OCHOBBI DKOJIOTUH U YUeHHE 0 Onocdepe.

VYyeoOnnlii npeamer «buonorus» mpuszBaH  00€CEUUTh  OCBOCHHUE
o0yJaromuMucs: OMOJIOTHUECKUX TEOPUN M 3aKOHOB, MICH, MPUHITUIIOB U TIPABHII,
JIe)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOMyJIsaIuH,
OMOIIEHO03a, YKOCUCTEMBI, O BBLIAIOIIMXCS HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX
MCCIICJIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX aCTIeKTaX OMOJOTHYeCKUX 3HaHUM. Jlis
pa3BUTUS W TOAJCP)KAHUS HMHTEepeca OOydJalomuxcs K OHOJOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpXKaHUHU MPOTpaMMbl
1Mo OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAaHOBJICHUS U Pa3BUTHUSA
TOM WM MHOW 0OJacTu OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B pELICHHE BAKHEHIIINX OUOJIOTMUYECKUX U HKOJIOTHYECKUX MTPOOIIEM.



Lenb uzydenus yuebHnoro npeamera «buonorus» Ha yriyonéHHOM ypoBHE —
OBJIaJIcHHME  OOYyYarolUMUCS  3HAHUAMH O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3alM >KUBBIX CHCTEM pA3HOrO paHra U MpUOOPETEeHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMU MHTEpECA K OMPENCIEHHON olnacTu
npoecCHOHANBHON JEATENIbHOCTH, CBS3aHHOM ¢ OWOJNOTHel, WIh K BBIOOpY
y4eOHOT0 3aBeACHUS IS MIPOOIDKEHHS OMOJIOTUYECKOT0 00pa30BaHusI.

JlocTwkeHne 1enu Uu3ydeHus yuyeOHoro mpenmera «buonorus» Ha
yIIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PEIIEHUEM CIEAYIOIINX 3a0a4:

OCBOCHHE OOYYAIONTUMHUCS CUCTEMBI OMOJIOTHYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHIIETIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX OHOJIOTMYECKUX cHUcTeM (KJIETKa,
OpraHu3M, MONyJsALus, BUl, OMOreoneHos3, onocdepa); 0 BbLAAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOyYarolIMXcsl C METOAaMU IO3HAHUS KUBOH NPHUPOBIL:
UCCJIEI0BATEIbCKUMU  METOJaMH  OWMOJIOTMYECKUX HAayK (MOJEKYJISIpHOH U
KJIETOYHOW OHOJIOTUH, 3MOPUOJOTMU U OHOJOTHUM PAa3BUTHS, TEHETHUKU WU
CEJIEKIIMM, OWOTEXHOJIOTUH M CHHTETUYECKOM OHOJOruM, NaJeOHTOJIOTHUH,
AKOJIOTMH);  METOJAaMU  CaMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOTUYECKUX
UCCIEeOBaHUM B Jlabopatopur ©W B HpupoAe (HAOIOJAeHUE, HU3MEpEHUeE,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIcHHE OOY4YalOIIMMHUCA YMEHUSMU: CaMOCTOSITENIbBHO  HaxOJUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTUEN M CHMBOJMKOW; YCTaHABJIMBATH CBSI3b MEKIY
pa3BUTHEM OHOJIOTMM U COLUUAIbHO-3KOHOMHUYECKHUMH U  3KOJOTMYECKUMH
npobjieMaMy 4YeJOBEYECTBA; OLEHUBATH IOCJIEICTBUS CBOEH JESATENBHOCTH IO
OTHOIIEHHIO K OKpYXaloulell NpupogHONW cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO  OKpYXKAlOIIUX  JIIOJIEH; OOOCHOBBIBAaTH U  COOJIOATh  MEPHI
npoduiiakTUKM MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM U3HENEATEIbHOCTH B Upe3BbIYaTHBIX
CUTyallusiX TMPUPOAHOIO W TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 00JaCTU OMOJIOTHH;

pa3BUTHE Yy 00y4arOUUXcsl MHTEIIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IIpollecCe 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTMM, pElIaeMbIMU €10 MpoOJeMaMH, METOAOJIOrHei
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IPOBEICHHUS HKCMEPUMEHTATbHbBIX
MCCJIEIOBAHMM, peleHus: OMOJIOrMUecKUX 3a7ad, MOJCIUPOBAHUS OUOJIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAaHNE y 00YYaIOMIUXCSl IIEHHOCTHOTO OTHOIICHHUS K JKUBOUW MPUPOJIC B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKOMH,
F€HETUYECKOM TIpaMOTHOCTH, OOIIEeH KyJIbTYypbl TOBEACHHS B  IPHUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAaHUMH;

npuoOpeTeHue  OOYyYaroNIUMUCS  KOMIIETCHTHOCTH B PaIlMOHAILHOM
MIPUPOIOTIOIL30BaHNH (COOJIO/ICHUE TIpaBUJI TIOBENCHHUS B TPUPOIC, OXPaHBI
BUJIOB, YKOCUCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBSI U 3/I0POBbS
OKpYyXXarolmux Jiojaer  (cobmoaeHus wmep TNpoduIakTHKA — 3a00JIEBaHMM,
obOecrieueHne OE30MACHOCTH >KU3HEACSTCIILHOCTH B YPE3BBIYAMHBIX CHUTYAITASIX
MPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIIOJIH30BaHUSA
OMOJIOTUYECKUX 3HAHUIM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHMEe  YyCJIOBUKM  [JJIsI  OCO3HAaHHOrO  BbIOOpa  OOy4YaroIIMMUCS
VHJIUBUTYJIbHOMN o0pa3zoBaTeIbHOM TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieAyomemMy MTpodecCHOHATFHOMY CaMOOIPENEICHHIO, B COOTBETCTBUU C
UHIVMBUYyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTIMU PETHOHA.

OO61iee yMcI0 4acoB, OTBEACHHBIX HA M3yYEHHE OMOJIOTUU Ha yTiyOJIEHHOM
YpOBHE cpeaHero oobrmiero oopa3oBanus, coctarmsier 170 waca: B 10 kmacce — 102
yaca (3 uaca B Hezeno), B 11 kiracce — 68 vaca (2 yaca B HeZeio).

Ot60op opraHu3aIMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHenudUKu ero CoJep KaHHs W HalpaBJIEHHOCTH Ha
POJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHHMs B OpPraHHU3alUAX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIET0 00pa30BaHMUs.

O0s13aTeILHBIM YCIOBUEM MPHU O0YUICHUN OHMOJIOTHH Ha YyriayOJIEéHHOM YpOBHE
SBJISIETCSI TIPOBENICHUE JIA0OPATOPHBIX M TpakTUdecKkux padbor. Takke ydactue
00y4JaronuXxcsi B BBIMOJHEHUN MPOCKTHBIX M Y4EOHO-HCCIICOBATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIAETCS yYATEIeM Ha OCHOBE  HMMEIOITUXCS
MaTePHATBHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue NpoOrpaMMbl, BBIIETIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY
rocyJiapcTBeHHoO# utoropou arrecraruu (I'MA).

Tema 1. buoJiorust Kak Hayka

CoBpeMeHHas Ononorus — KOMIUIEKCHas Hayka. Kparkas ucropust pa3BUTUs
Owonornu.  buonormdyeckne HayKM W HM3y4aeMble HMMH  MPOOJIEMBI.
OyHAaMEHTANIbHbIEC, NPUKIAIHBIE W TIOMCKOBBIE HAy4YHbIE MCCIEAOBAaHUSA B
OMOJIOTHH.

3HaueHue OMOJOrMu B (POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorued. 3HaueHHE OMOJIOTUU B
IPAKTUYECKOM JCATEIBHOCTH YEJIOBEKAa: MEIHIMHE, CEIbCKOM XO35KCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JlemoHCcTpauun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
V. I'apgeit, I'. Mennens, B. U. Bepuanckuii, U. I1. [Tanos, . 1. Meunnkos, H.
N. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMOJOTMU C JPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3yYCHHUE

XKuBble cucTtemMbl Kak mpeaMer uzydeHus: Ouonoruu. CBOMCTBA KUBBIX
CHCTEM: €IUHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTbh M LEJIOCTHOCTS,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTraHHU3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpOoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIECTOYHBIN,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, 9KOCUCTEMHBIN
(buoreonenoTnueckuit), OmochepHbiii. IIporecchl, NPOUCXOAAIIHE B KHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUSA
Marepuu. Hayku, n3ydaroiine >kMBble CHCTEMBI HA PA3HBIX YPOBHSIX OpraHU3allNM.

N3yuenune xuBbIX cucteM. Meroasl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [loudarue o 3aBucumMon n
HE3aBUCUMOW IiepeMeHHOU. IlnaHupoBanue oskcnepumenta. [loctaHoBka u
nmpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH TIOJTYyYEHHBIX
pe3ynbTaToB. [IpuumHBI HCKaXX€HUS pe3ysbTATOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabnmupt u cxembl: «OCHOBHBIE TPU3HAKU KU3HWY», «bHUOIOTHYECKUE
cucteMmbl», «CBOMCTBA JKHMBOW MaTepum», «YPOBHH OpraHu3aluy KHABOU
npuponb», «CTpOE€HHE JKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranuzmay, «buoreonenos», «buocheparn, «MeToasl
W3YYECHUS )KUBOW IPUPOIBD).

O6opynoBanme:  mabopaTopHOoe  OOOpyAOBaHWE IS MIPOBEICHHUSI
HaOII0ACHUI, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb3oBaHUE pa3IMYHBIX METOJIOB IpHU
W3YYECHUH KUBBIX CUCTEMY.

Tema 3. buoJiorusi KJIeTKu

Krnerka — cTpykTypHO-(QYHKIIMOHAJIbHAS €auHUIA >KkuBoro. Mcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroapl  MOJIEKYJSPHOM M KJIETOYHOM  OHMOJOTHMH:  MHUKPOCKOIIHWS,
xpoMarorpadus, 31eKTpodope3, METOJl MEYEHBIX aTOMOB, AH(depeHIuaIbLHOE
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emok. DIEeKTpoHHass MUKpockonus. Kougokanvrasa muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanuu

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

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI,
«Mcropust pa3BUTHS METOA0B MUKPOCKOIIUI.

ObopynoBaHHe: CBETOBOM MMKPOCKON, MHUKPOIMpENnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHue METOMOB KIETOYHOW OHOJOTUHU
(xpomatorpadusi, snekrpodopes, auddepeHnranbHOE HEHTPUDYTHPOBAHUE,
TTLIP)».

Tema 4. Xumuueckasi OpraHu3anms KJIeTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopga u €€ ponb Kak pacTBOpPUTENA, pearcHra, y4acTHE B CTPYKTYpPUPOBaHHHU
KJICTKH, TEIUIOPEryisiuu. MuHepaabHbIe BEIIECTBAa KJIETKU, MX OHUOJIOTHYecKas
poJib. PoJIb KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKH. buonorndeckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBsI3b. BTOpWdYHAas, TpeTH4YHAas, 4YEeTBEpTUYHAS
cTpyktypbl. Jenarypamus. CpoiictBa OenkoB. Kiaccupuxanuss  OenKoB.
buonoruyeckue dhynkiuu 6enkoB. [lpuonui.



VYrneBoasl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
O6mwmit 1naH crpoeHuss U (U3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue QyHKIIUU yTIEBOAOB.

Jlutuael. M'aapodunnbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukaiys TMnuaoB.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, CTEpOoHIbl. buosnormdeckue GyHKIAN
munuaoB. OO1Me CBONCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennosesie kucnorsl. JJTHK um PHK. CTpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ipuanun xommuiemenTapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crmpanbs. Mectonaxoxaenne u ouonorndeckue pynkmuu JTHK.
Bunel PHK. ®ynknuu PHK B kietke.

Crpoenue Mmonekynsl AT®. Makpospruueckue cBs3u B Moliekylie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKIUU B
Kietke. [lpyeue muykneozuompughocghamer (HT®D). CexenupoBanue JIHK.
Memoowl cenomuxu, mpaHCKpunmoMuKky, NPOMeoMUKU.

CtpykTypHass OUOJIOTHS: OMOXUMHUYECKHE U OMO(PU3NYECKUE HCCICAOBAHUS
cocTaBa Y TNPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyin. Modenupoganue
CMpPYKMypsl U QYHKYUi OUOMONEKY U ux Komniekcos. Komnviomepuwiii ouzaiin u
OpeanuyecKull Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JlemoHCcTpanumn

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankiuh,
@. Coanrep, C. IIpy3unep.

Huarpammer.  «PacnpeneneHne XUMUYECKHUX DJIEMEHTOB B HEXKHUBOHU
npupoe», «PacnpeneneHne XMMHUUYECKUX JIEMEHTOB B dKUBOU MPUPOIEH.

Tabmumel u cxembl: «llepuonnueckas TabaWIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelecTBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€IKOBOW MOJIEKYNbD»y, «CTpOEHHE MOJIEKYI
yraeBosioBy, «CTpoeHue MOJeKyd JUnuaoBy, «HyKIEHMHOBBIE KHUCIOTHDY,
«Ctpoenue Monekysibl ATD».

O6opynoBanue: XUMUYECKast TOCY/1a M 000pYI0BaHHE.

Jlaboparopnasi pabora «OOHapyXeHHE OCIKOB C MOMOIIBIO KAYECTBEHHBIX
peaKum».

JlabopaTropnass  paGora  «lccienoBaHWe  HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue n pyHKUMH KIETKH

Tumbel KJIETOK: JyKapuoTHuYecKas W TmpokapuoTuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapruoTHIeCKOi KieTku. KitleTouHnasi cTeHKa OakTepuii u apxei.
Oco0EHHOCTH CTPOECHHUSI TeTepOTPOPHOM U aBTOTPOGHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib MPOKapHoT B OMOIIEHO3aX.

Crtpoenue u (GyHKIHMOHUPOBAHUE HYKapHUOTUYECKON KJICTKHU.
[lnazmatuueckass wmemOpana (rutasmaniemMma). CTpykTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHcropT BelIecTB Yepe3 IIa3MaTHUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€unas muddysusa), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilodynponuiiaemocts MemOpaHbl. PaGota HaTpuii-
KaJIueBOT0 Hacoca. DHAOIMUTO3: MUHOIMTO3, (haromuro3. Jk3o1uuTo3. Kiuetounas
cteHka. CTpykTypa U (PyHKIIMHU KJIETOYHON CTEHKU PACTEHHI, TPHOOB.

Huromna3zma. [urozoins. [{utockener. [IpmxkeHue uuroriasmbel. OpraHou bl
kietkn. OpgHOMeMOpaHHbIE OPTaHOWIBl KIETKH: SHJIOIUIa3MaTHYeCKas CeTh
(BIIC), anmapar I'onbaxu, JTU30COMBI, UX CTpOEHHE W (PyHKUMU. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHouJIOB KieTKUu. CTpoeHuEe TPaHyISIPHOTO PETHKYIyMma.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. Cunte3 pactBopuMbIXx OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [magkuii  (arpaHyJsipHBIM)  DHAOIIA3MATUYECKUMA
petukynyM. CekperopHas ¢yHkuusa anmapara ['onbmxu. Moougukayusa 6enrkos 6
annapame [onvoocu. Copmuposka 6enkos 6 annapame I onvodcu. TpancnopT
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kietounsliid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMAbLl  KJIETKA:  MHTOXOHAPHH,  IUIACTHBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIMA MUTOXOHApUN W TiacTuia. llepBudHble,
BTOPUYHBIE W  CIIOXKHBIE  IUIACTUIBI  (POTOCHUHTE3UPYIOMIUX  DYKapHOT.
XJIOpOIJIACThI, XPOMOILIACTBI, JICMKOILIACTHI BHICIIUX PACTECHHIM.

HememOpanubie opranousl kietku CTtpoeHue u (GyHKIIMM HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocomsl. IIpomesicymounvie Qunamenmol.
MukpodunamMeHnTsl. Axkmunogvle Mukpoguiamernmyl. MbIllIEYHbIE  KJIETKH.
Axmunosvie KOMNOHEHMbl HeMbluleyHblX Kiemok. Mukpotpy6ouku. Kierounsrit
neHtp. CTpoeHuWE ¢ JBIKEHHE JKTYTHKOB W pecHUYEK. MUKpoTpyOOUuKH
nuTorasMel. LleHTpuons. benku, accoyuuposaumHvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvle benxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKU, UX CTPOSHUE U
byakiuu. SnepHpiii 0enkoBBIM MaTpukc. [IpocTpaHCTBEHHOE pacMoiIOKEeHNe
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mumo3e. HoepHvili
MPAHcnopm.

Knerounsie BrimoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK JYKapUOT
(pacTuTEeNBHOM, Y)KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHUE 3YyKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIeTKnW», «CTpoeHue  pacTUTENbHON  KiIeTkw», «CTpoeHue
MUTOXOHAPUNY», «Aapo», « CTpoeHUE TPOKAPUOTHUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTMpENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHass padora «lM3ydyeHue CTPOCHHMS KIETOK Pa3JIMYHBIX
OpTraHu3MOB).

IIpakTnyeckas padora «/3yueHue CBONCTB KIETOYHON MEMOpaHbD».

JlaGopaTtopnasi padora «lVccnenoBaHue IUIa3MOIM3a U JEIJIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckass pabGora  «/I3yueHue  JBWXKEHUS  LUTOIUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0MeH BellleCTB U MpeBpallleHUe YHEPTUM B KJIeTKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JABE CTOPOHBI MeTabou3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U TeTepOoTpO(dHBIA. YdacTHE KHUCIOpOJa B OOMEHHBIX
mpoieccax. OJHepreTudyeckoe oOecrieyeHue Kietku: npespamenue AT B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakiuil KJIETOYHOTO
meTabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JICUCTBHS.
Kodepmentsr. Otnuuust GepMEeHTOB OT HEOPTAaHMYECKUX KaTanu3aTtopoB. benku-
aKTUBATOPhl U OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hePMEHTATHUBHBIX
peakiuii OT pa3IM4YHbIX (PaAKTOPOB.

[lepBrUuHBI CHHTE3 OpPraHUYECKUX BEIIECTB B KIeTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowue
nuUSMeHmyvl U NUSMEeHMbl PeakyuoHHo2o yermpa. Poap X10pominacToB B MpoLecce
dotocunTe3a. CBeToBas u TeMHOBas dazpl. Pomoovixanue, Cs., Cq. u CAM-munsi
@pomocunmesa. TIpoaykTUBHOCTh (hoTOCHHTE3a. BnusiHue pa3iandHbX (PaKTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIUE OaKTepuu, >XKelie300aKTepuu, CepoOaKTEepuu, BOJIOPOJHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbie opraHu3Mbl. Bumel Oposkenus. [IpomykTel OpoxeHUs U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OOJIe3HEH.

AspoOHBbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHBIN 3TaMn. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIIIIEHHUE TITFOKO3BI.

buonornueckoe okuciaeHune, WIK KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUI B
npoleccax ouonoruueckoro okucienus. Lluknndeckue peakiuu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus memobpanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwl. [lpenmymiecTBa a3poOHOTO MyTH
oOMeHa BelllecTB nepei aHadpoOHbIM. D (HEKTUBHOCTH YHEPIETUUECKOTO OOMEHA.

JemoHCcTpauumn

[Toptpetsr: Jdx. ITpuctimn, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTOCUHTE3», « JHEPreTUUECKU 00MeH», «brocuHTes
oenkay, «CtpoeHue pepMeHTay, « XeMOCUHTERY.

ObopynoBaHue: CBETOBOM MUKPOCKOT, 000PYIOBaHHE JIJIsl IPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l3ydyeHHEe  KATaIUTUYECKOW  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUJIa3bl UM KaTaaasbl)y.

JlaGopaTtopnass padora «l3yueHue (QepMEHTATUBHOTO PACIICILICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

Jlaboparopunasi paGora «CpaBHeHue mpoueccoB GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOXKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn MatpuyHoro cuutesa. [I[pyHIMI KOMIIJIEMEHTAPHOCTU B PEaKIUAX
MaTPUYHOTO CUHTE3a. Peanuzanus HacieacTBeHHOW nHpopmaiuu. ['eneTnyeckuii

KOJI, €ro cBoucrBa. Tpanckpunuus — Marpuunbii cuHTe3 PHK. [IpuHimne:

TPAHCKPUMIUU: KOMIJIEMEHTAPHOCTh, aHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptabix PHK B OuocunTese 6enka.
VYcnous O6uocunte3a Oenka. KomupoBanme amuHokucior. Pons pubGocom B
OnocuHTEe3€e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHusaius TeHOMa y
MPOKAPUOT U PYKApUOT. Perynsius akTUBHOCTH T€HOB y MpokapuoT. ['umoresa
onepona (®. XKako0, XK. MaHo). Mozrexynaprvie mexanuzmvl IKCNPeccull 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecyrayuu pabomul 2enog. Perynaunus oOMeHHBIX
MPOIIECCOB B KJIeTKe. KiieTouHbIil romeocTas.

Bupycsl — HekeTouHble (DOPMBI JKU3HU U OOJUTaTHBIE mapa3uTbl. CTpoeHUE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHvill Yyuxi
JHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, 6baxmepuogpacos.
Obpamuas mpaunckpunyus, peeepmasa, unmezpasa.

Bupycubie 3a6oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, comumanbHble U METUIIMHCKUAE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
lIpoepammupyemoie pynxyuu 6eakos. Cnocobwvt 00cmasKu 1eKkapcms.



JeMmoHCcTpanumn

[Toptpersr: H. K. Kosbiios, 1. 1. IBanoBCKHIA.

Tabmuiel u cxeMbl: «brocunTes Oenkay, «l'eHeTndeckuil Koa», «Bupyce»,
«bakrepuodarmy.

IpakTnueckas pabora «Co3iaHne MOJICTU BUPYCay.

Tema 8. ’Ku3HeHHBIN UK KJIETKH

Knetounsnii 1uki, ero mepuonbl u perynsuus. MHtepdaza u  MHTO3.
OcoOenHocTH TpolieccoB, MpoTekarommx B uHTepdasze. [loAroToBka KIETKU K
nenenuto.  I[IpecunreTmdyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHU WU
MOCTCUHTETHUYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3BI.

Marpuunbiii cunre3 JIHK — perumkanwms. I[Tpunuunsr perukanuu JHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJIIEIBHOCTD.
Mexannsm permmukaruu JIHK. Xpomocomsl. Crpoenne xpomocom. Temomepsl u

TeaomMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTuil. JIumimougHweii u
raruiougHbeli  HaboOpel  XpomocoM. ['oMonorumunsie xpomocombl. [losoBbie
XPOMOCOMBI.

Jllenenue kinetku — MuUTo3. CTaguu MUTO3a M MPOUCXOJAIIME B HUX

npouecchbl. Tunbel Muto3a. KapnoknHes u nuToknHe3. buosormdeckoe 3HayeHue
MHUTO3A.

Perynsiuus MuUTOTMYECKOrO LUMKIA KIeTkU. [IporpamMmmupyemasi KieTO4yHas
ru0esb — anomnTo3.

Kinerounoe s1po, XpoMOCOMBI, (pyHKIHMOHAIbHAas T€HOMHKA. Mexanusmobl
npoaughepayuu, ougppepenyuposxku, cmapenus u cubeau xaiemox. «l{ugposas
KliemKka» — ououngopmamuyeckue mooeiu GyHKYuoHUpOBaHUs: K1emxKu.

JdemoHcTpanumn

Tabmuier 1 cxeMbl: «KU3HEHHBIM UK KIETKN», «Murtos», «CtpoeHue
xpoMocomy, «Permmukamua JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoNpenapaThl: « MUTO3 B KIETKax
KOpEUIKA JIYKa».

JlabopaTopnas  pabora «3yueHne  XpoMOCOM  Ha  TOTOBBIX
MHKponpenapaTax.

JlabopaTropHnasi padora «HabGmoneHre MuTO3a B KJIIETKAX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenue u GyHKIIUN OPraHU3MOB

buonornyeckoe pazHooOpasue OpTaHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHHST W JKU3HEACSTEIBHOCTH OJIHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHbIE TpPUOBI, OIAHOKJIETOYHBIC
BOJOPOCIH, APYrue NpOTUCThI. KOJOHMAaNbHBIE OPTaHU3MBI.



B3anmocCBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHsl H
cucTeMsl opratoB. OpraausM Kak eauHoe nenoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAs, MPOBO/JIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(YHKIMI U pacronokKeHus TKaHe B OpraHax pacTeHUH.

TkaHM )KMBOTHBIX M 4Ye€JOBEKA. THIBI )KMBOTHBIX TKAaHEH: SIUTEIUAJIbHAS,
COEMHUTENbHAsA, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTPOEHMs, (YHKIUN U
PAcCIIOIOKEHUS TKAaHEN B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W TI'€HEpAaTHBHBIE OpraHbl pacTteHud. OpraHsl U
CUCTEMBI OPTaHOB KXUBOTHBIX U Yel0BeKa. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacreHuid. CKeneTbl OJHOKIETOYHBIX WU
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblli M BHYyTpeHHUHM ckeneT. CTpoeHHE H
THUIIBI COCIUHEHUS] KOCTEH.

JIBr>KeHWe  OpraHu3MoB.  JIBHKEHHME  OJHOKIIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, JKTYTUKOBOE, PECHUYHOE. [[BH)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONU3MBI M HACTHM. JIBHJKEHHME MHOTOKJIETOYHBIX >KMUBOTHBIX M 4YEJOBEKa:
Mblle4Has cucrema. Pedexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Intanme opranusmoB. [lornomenue BOXBI, YIVIEKHMCIOTO Ta3a W
MHHEPAIBHBIX BEIIECTB pacTeHHsMU. [Iutanue KMBOTHBIX. BHYyTpHmonocTtHoe u
BHYTPHUKJIETOYHOE MNHIeBapeHue. [IuTaHue MO3BOHOYHBIX XUBOTHBIX. OTHeEIb
NUIIEBAPUTENILHOIO TpakTa. [IumueBapurenpHble kenesbl. llumeBapurenbHas
CUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue sxuBOTHBIX. [{uddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. /[pixarenbHas MOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JlpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX JKWBOTHBIX.
JIpixatenbHas CHCTEMA 4YEJIOBEKAa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NTUL H
MJIEKOMUTAOIKX. Perynsnus npixanud. [{pixareabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHu3MOB. TpPAaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemecTs y JKMBOTHBIX. KpoBeHOCHass cucreMa U €€ OpraHsbl.
KpoBeHOCHass cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX M  4esoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaileHHus. OBOIIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTta
cepana v e€ peryisaiuus.

Brinenenne y opranusmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoKparturesnbHble Bakyoiau. Opradsl BblaenaeHUs. PuiabTpanus,
CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJEICHHUS.
CBs13b MOJIOCTH TEJA C KPOBEHOCHOW U BBIIEINUTEIBHON cucTeEMaMu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHHE
Hedpona. OOpazoBaHNE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuid W IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpencrsa macCUBHOM U XUMHYECKOM 3aIUThI. ODUTOHINIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3amura opranusma oT OosesHell. IMMyHHas cuctema 4yenoBeka. KieTouHblil u
TYMOpaJbHBIA MUMMYHUTET. BpOXIEHHBIH M MPHOOPETEHHBINA CHEU(PUIESCKHI
MMMYHUTET. TeopHsi KIIOHaIbHO-ceneKTUBHOro mMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerara). BocnanureiabHbie OTBETHl OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsauusa y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apakumocTe W peryismus y
pacteHuid. PocToBbIEC BENIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediaekTopHas peryisinus Yy KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbI. DBOJIONUOHHOE YCI0KHEHHE CTPOCHHS HEPBHOM CHCTEMBI
y KHUBOTHBIX. OTIEdbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX JKUBOTHBIX. Peduekc u
peduekTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanpHast peryysinys U SHIOKPUHHAS CUCTEMA >KUBOTHBIX U 4YEJIOBEKA.
JKenes3pl HDHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JIeHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOM W JHAOKPUHHOW cucTeM. [unoramamo-runoduszapHas
cucTema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUHbIE
Bojopocin», «bakrepun», «lIpocteitmmey, «OpraHbl LBETKOBBIX PpPACTECHUI»,
«CucremMpl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIxX», «Tkanu pacteHuit», «KopHeBbie cuctembly, «CTpoeHue ctelms»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEJIET 4YeJIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas
cucrema», «HepBHag  cucrema», «Koxka», «MpblmieuHas  cucTemay,
«BprgenurenbHas cucteMa», «OHIOKpHHHas cucTeMay, «CTpoeHue MBIIIIBDY,
«mmyHnurer»,  «KumeynonosoctHeie», «(Cxema  NHUTaHUS  paCTECHUI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUAPBI»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue H0XKIeBOro uepBsi», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMbikaromuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
mieKkonuTaromux», «HepBHas cucrema yenoBekay, «Pediekcy.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHW3MOB, MHUKpPONpENnaparbl TKaHEW, PAKOBHHBI MOJUIOCKOB, KOJUICKIIUH
HACEKOMBIX, UIJIOKOXHUX, KUBBIE 3K3EMIUIAPbl KOMHATHBIX pacTEHUM, repdapuu
pacTeHHMil pa3HbIX OTJAEJIOB, BIIAXHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHuE AJI1 JEMOHCTPALIMK IOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaia U 0eiIKoB Mo ecTBrueM (GepMeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUU OTBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEIbHBIX IBM>KEHHI, MOJEIH TOJIOBHOI'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TkaHEN PaCTEHUI.

JlabopaTopHas padora «/3yueHne TkaHEN )KUBOTHBIX».

JlaboparopHasi pabora «l3yueHre OpraHoB UBETKOBOI'O PACTECHU».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

®opMbl pa3sMHOKEHUSI OPraHU3MOB: Oecronoe (BKJIKOYas BETETaTHMBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs:  IOYKOBaHHWE, CHOPYJISLUSA,
(parmMeHTanys, KIOHUPOBAHUE.

[TomoBoe pasmuoxenue. [losioBbie KieTkH, minu ramersl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cmpica
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero MecTo B JKM3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzaponpimeBoe pasBurue. ['amerorenes y »KuBoTHBIX. 110J10BBIE KENESHI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. Cniepmarorene3 u ooreHes. CTpoeHue
IOJIOBBIX KJIETOK.

OmnogoTBOpeHne W HAMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHSl — HayKa
0 Pa3BUTUU OPraHu3MoOB. Mopghozenez — 00Ha U3 2naBHBIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Cramum >MOpHOTEHE3A
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tumbl  apobieHus.
Jlemepmunuposannoe u HedepmuHupoganHoe OpobaeHue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIOMMNX. 3apOJIbIIIEBbIE JTUCTKU
(ractpyssanust). 3akiiaJka OpraHoB U TKaHei U3 3apOobIIIEBbIX JIMCTKOB. B3anmHoe
BIMSIHME 4YacTel pa3BHUBAIOIIETOCS 3apojbliia (3MOpHOHAJIbHAS HMHIYKIUS).
3aknazka IUIaHAa CTPOEHMS KMBOTHOIO KAk pe3yibTaT HMEepapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BinusiHue Ha »MOpHOHAIBLHOE pPa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYXkaIOIICH Cpe/Ibl.

Poct u pasButue x)uBOTHBIX. [locTomMOpuoHaneHbI Tiepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y O€Crno3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. BHOJIOTMYECKOE 3HAYEHUE MPSIMOTO U HEMPSMOTO



Pa3BUTHUSA, UX PACOPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PEryJsiiuy POCTa >KUBOTHBIX U YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHe3a uenoBeka. CTapeHne U CMEpPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenune u pasButHe pacteHuil. ametrodur u cmnopodur. Meiio3 B
KU3HEHHOM 1MKJe pacteHuil. OOpa3zoBaHwe cmop B IMpolecce Meio3a.
l'amerorenes y pacreHuil. OTIUIOJOTBOPEHME W PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. [[BoiiHOe OIIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYIISIIMUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JemoHCcTpauun

IToptpetsl: C. I'. Hapamus, X. [IInemas.

Tabmuupr u cxembl: «BererarnBHOe pa3MHOXeHUE», «Tumnel Oecrnonoro
pPasMHOXEHUD», «Pa3MHOXEHHE XJIAMUIOMOHAAbDY, «Pa3MHOXXEHHE 3BIIVIEHBI»,
«Pa3MHOXeHnEe TUAPb, «Menos3y», «XpoMocombl», «I'amerorenes», «CTpoeHue
SUUEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «PasButue Maiickoro xyka», «PaszButne capaHum»,
«Pa3Butne mArymku», «/IBoMHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX PACTCHUIN»,
«CtpoeHune ceMsiH OJHOJOIbHBIX U JABYJOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«OKW3HEHHBIM UUKI Mxa», <OKW3HEHHBIH LUK
ManOPOTHUKAY, « KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl SIMIEKIECTOK U
CIIEpMaTO30UI0B, MOJEb «LIUKII pa3BUTHS JIATYLIKN.

JlabopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

IIpakTnueckass padora «BblsiBIEHHE NPU3HAKOB CXOJACTBA 3apoJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB pPAa3MHOXKEHUS BBICIINX
pacTEHUI.

Tema 11. T'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHHS W pa3BUTUS TEHETUKH Kak Haykd. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUHU
renetuku. Pa6oter H. K. Konmbmosa, H. 1. BaBunonra, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE€ TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, ATEPHATUBHBIC TPU3HAKW, JTOMHHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHHUSI, THOPUJIBI, TEHOTHI, (PEHOTHII.



OcHOBHbIE =~ METOABI ~ TEHETHKU:  TUOPUIOIOTUYECKUH,  LUTOJOTUYECKUI,
MOJIEKYISIPHO-TEHETUUECKUM.

JemoHCcTpauumn

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuupl u cxembl: «MeTo1bl FeHETUKN», «CXEMBbI CKPEIIUBAHUS.

Jlaboparopuass pa6ora «Jlpozoduna Kak OOBEKT T€HETHYECKHUX

HCCIIETOBAHUI.
Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiii 3axkoH MeHnenss — 3akoH

eAMHO00pa3usi rMOpHUIOB epBOro nokosyieHud. IlpaBmino nomuHupoBanus. Bropoi
3aKOH MeHaena — 3aKOH paclIeIuieHus NpU3HAKoOB. l{uTomormdyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpelBanus. ['unoresa 4ucToTh raMer.

AHanuzupyouiee ckpemurpanue. [IpoMeKyTOUHbIN XapaKTep HACIeIOBaHMUS.
Pacmieruienne npu3HakoB Ipy HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. TpeTuit 3akoH MeHienst — 3aK0OH He3aBUCUMOTO
HACJICIOBAHUSI  TPU3HAKOB. [{utonoruueckue  OCHOBBI  JUTHOPUIHOTO
CKpPEIIMBAHUA.

Cuermiennoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuerieHHOE
HACJICIOBAHWE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBI MEXAHU3M OIPEIEIEHUS 1M0da. AYTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U TeTepOraMeTHBIN MOJI. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3anMoJenCTBUE HEaJUICNbHBIX T'€HOB.
KomnementapHocTs. Onucrtas. [lonumepusi.

['eHeT4yecKuil KOHTPOJIb DPa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
TaKKe (PU3MOJIIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKIIUM.
['eHeTnyecknue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHI3MbI B3aUMOJICHUCTBUS «XO351UH
— TMapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkne acmeKThl KOHTPOJS |
M3MEHEHUsI HACJIeICTBEHHON HH(POPMAIIH B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubr u cxemsl: «IlepBoiii U BTOpo# 3akoHbl Menpaens», «Tperuit 3axoH
Meunnens», «AHanuM3upyollee CKpeluBaHue», «HemomHoe aOMUHUPOBaHUEY,
«CrerneHHoe HaclieJOBaHUE TMPU3HAKOB Y apo3odwmiby, «l'eHeTnka Tmoiay,



«Kapuotun uenosekay, «Kapuotun apozoduisy, «Kapuotun nruuby,
«MHOXECTBEHHBIN aieIn3M», «B3aumoielicTBe TEHOBY.

OGopynoBanue: MoOAEHb IS JEMOHCTPAllMd 3aKOHOB E€IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJEHUS M paCHICIUICHUS MPU3HAKOB, MOJIENb JJIA
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOTO HAacJEJOBAHUS NPU3HAKOB, MOJIENb IS
JEMOHCTpallUM CIIEIJICHHOTO HACeIOBaHUs IMPU3HAKOB, CBETOBOM MMKPOCKOTI,
MUKpormnpenapar: «JIpozodumnay.

IpakTnueckas padora «UM3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKPEIIUBAHUA Y IPO30(HIIBD.

IIpakTuyeckas  padora  «/3yueHue  pe3yiabTaTOB  AUTHOPUAHOIO
CKpCILUBAHUA Y JPO30(DHUIIBI.

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMna W cpeabpl Ipu  GopMuUpoBaHUU (HEHOTHIIA.
N3meHnunBOCTh Mpu3HaKoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS M HACJICICTBCHHAS.

MoaudukanoHHass HW3MEHYUBOCTh. Poib cpenbl B (hOpMUPOBAHUU
MoAu(UKAIIMOHHON M3MeHYuBOCTH. Hopma peakiuu mpusHaka. BapuanvoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKALMOHHON
W3MEHYMBOCTH.

['enoTunuyeckas M3MEHUYUBOCTh. CBOMCTBA T€HOTUIHUYECKONM N3MEHUYMBOCTH.
Bupl reHOTHIINYECKOM M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOunaTuBHAs WM3MEHYMBOCTH. Meio3 W TOJIOBOM MpoliecCc — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
T€HETUYECKOT0 Pa3HO00pa3us B Ipejesiax OqHOTO BHUA.

MyTalnmoHHasT W3MEHYMBOCTh. Buabl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE UM  HHAYUMPOBAHHbIE MyTaluu. SaepHele U
UTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCKUE U TOJIOBble MyTaluu. [IpuunHbBI
BO3HMKHOBEHMA MyTanuid. MyTareHel W WX BIWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOIO TIpolecca. 3aKOH TOMOJIOTMYECKUX pPSIIOB B
HaciencTBeHHo u3MenunBoctu (H.W. BaBuno). BHesnepHass M3MEHYMBOCTh U
HaCJICACTBEHHOCTb.

Onueenemuxa U 3SNUSLEHOMUKA, POIb INUSEHEMUYeCKUx Gakxmopos 6
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

IToptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmumer w cxembl: «Buasl  w3MeHumBOCTHY, «MoaudukamruoHHAsS
U3MEHUYHUBOCTEY, «KomMmOnHaTuBHAsS U3MCHYUBOCTHY, «Meino3sy,
«OmnogotrBopenuey, «I eHeTnueckue 3a001eBaHUS YeTTOBEKa», « Buabl MmyTaruii.



O6opynoBanue: XMBbIC W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (poTorpadum) >KUBOTHBIX C PA3IMUYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(UKAIMOHHON W3MEHUYMBOCTH. [loCTpoeHHWe BapuWallMOHHOTO psjga W
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanmuu y Japo3oduibl (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKA

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T'€HOMA
yenoBeKka. MeTonbl  M3yd4eHUs ~IE€HETMKM  YEJIOBEKA:  T'€HEaJOrM4YeCKUH,
OJIM3HEIOBBIN, IIUTOT€HETUYECKUH, MOMYJISIUOHHO-CTAaTUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[T11P-ananu3a. HacineacTBeHHbIC 3a00JI€BaHUS Y€JIOBEKA. [ €HHbIE U XPOMOCOMHBIE
0oJie3HNM 4YeJoBeKa. boOJe3HM C HACIEACTBEHHOM MPEeApacmnosiOKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T'€HETUYECKUX
3a0o0eBaHu 4YenoBeKka. MeauKo-TeHEeTHUYeCKOoe KOHCYIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHsATHE «T€HETHYECKOTO Tpy3a». DTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3rUecKoMy U XMMUYECKOMY 3arpsi3HEHUIO OKpYKaromiei cpespl. I'eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJI0BEKA K MTaTOJIOTUSM.

JlemoHCcTpanumn

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToapl M3yYEHUS TE€HETHKU
yenoBekay, «['eHeTndeckue 3a001eBaHUS YEIIOBEKAY.

IIpakTnuyeckasi padora «COCTaBJICHHE U aHAIIN3 POAOCIOBHON.

Tema 15. Cesnexkuusi Opranu3mMoB

JlomecTuKanus H CEJIEKUUs. 3apOKIACHUE CEJIEKIUU U JOMECTUKAIUU.
Yuyenne H. WM. BaBwioBa o lleHTpax mnpoOUCXOXKIEHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHUi. Poibp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W HOPOJ
#KUBOTHBIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacieACTBeHHOM wu3MeHumBocTh H. WM. BaBumiaoBa, ero 3HaueHue I
CEJICKIIMOHHOU paboTHI.

Metoasl cenekimoHHONH paboThl. VICKyCCTBEHHBIM OTOOpP: MACCOBBIM U
VHJIUBUTY aJIbHBIM. Drtanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnwiTanne
MPOU3BOAMUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OIEHKH
(deHoTHna NOTOMCTBA U OTOOP MO TEHOTUITY ¢ oMolbio aHanu3za J{HK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJIEKUHMOHHOM  paboThlI.
PannanmoHHbI 1 XMMUYECKUN MYTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYPHBIX



¢opMm opranu3moB. Mcnonp3oBaHHE TEHOMHOTO PENAaKTUPOBAHHMS WU METOJOB
pexomOuHanTHBIX JJHK 11 mosydenus ucxoqHoro Matepuania Juist CEJIeKIUU.

[Tonyuenue HIOJIUIIJIONIOB. BryTtpuBnnosas ruOpuaAn3anys.
bnu3zkopoacTBeHHOE  CKpellMBaHue, WM WHOpuauHr.  HepoxctBeHHOe
CKpeuiMBaHue, wid ayropuauHr. I'erepo3uc um ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rudpuamnszanus. [Ipeogonenue Oecruioaus
MEKBHUI0BBIX THOPUIOB. JIOCTHIKEHUS CENEKIMN PACTEHUM U KUBOTHBIX. «3enénas
DesoIIoYUs).

CoxpaHeHHe U U3yYEHUE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PAaCTEHUN U
UX JUKHX PpOAMYEN JUIsl  CO3[JaHus  HOBBIX COPTOB W THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. J3yuenue, coxpanenue u  ynpaseieHue
2eHeMUYEeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX IHCUBOTNHBIX
8 YenAx YIyUeHUs Cyuecmeyioumux U co30aHus HoGbIX NOpPoo, TUHUN U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MeMO008 HAYUHbIX UCCAEO008AHUL,
nepeoosvix uoetll U NepCHeKmuUEHbIX MeXHOL02ULL.

JemoHCcTpauun

[Toptpetsr: H. U. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenko, I1. I1.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

TaOmuips! u cxeMbl: «L{eHTpbI TPOUCX0XKIEHUS 1 MHOT000pa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOW M3MEHUYHMBOCTIY,
«Metoppl cenekuumny, «OTaanéHnas rudpuauzanusy, «MyrareHes».

JlaGopaTopHas padora «/3yueHue copToB KyJIbTYpPHBIX PACTEHUN U MOPOJ]
JOMAIIHUX >KMBOTHBIX).

JlabopaTopHas padora «3ydeHue METOIOB CENEKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHHUS CEJICKIMU PACTeHUH WU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO3SCTBO, B J1a0OpaTOpUIO
arpOyHHMBEPCHUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. buoTrexHo0rust 1 CHHTETHYECKAasA OMOJI0THS

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOIMH, — KIJIETOUHBIE M TKaHEBbIC
KYJbTYpBHI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJYyYEeHHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuntre3. OOBEKTbI MHUKPOOMOJOTUYECKHUX
TexHosnorui. [IponsBoacTBo Genka, aMUHOKHUCIOT U BUTAMHHOB.

Co3aHre TEXHOJIOTUH M MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LI€JIbIO MOJTYYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalNX HE BCTPEYAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE TYTH.



Knerounas unxkenepusa. MeTonsl KyJlbTypbl KJIETOK W TKaHEW PacTEHUU M
#®UBOTHBIX. KpuobGanku. Comaruyeckas THOpUIu3alMs W COMATHYECKHM
smOpuoreHe3. lMcrnonp3oBaHWEe Trariou0B B CeNEKIMH pacTeHuil. [lomyuenue
MOHOKIIOHANbHBIX anmumel. Vcnonb3osanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PexoHCTpyKuus
ANIEKIETOK U KIOHUPOBAHME JKUBOTHBIX. METOA TpaHCIUIAHTALMM sIIEP KIIETOK.
Texnonoeuu  0300posneHus, KVIbMUBUposanus. U MUKPOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoOMOCOMHasi W TE€HHas WHKEHEpUs. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpynpoBanue pekoMOuHaHTHEIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIoOCTMKEHUssT M NEpPCHEKTHUBBI  XPOMOCOMHOW W TE€HHOM  MHXEHEPUHU.
DKOJIOTHYECKHE U AITUUECKUE MTPOOIIEMbI TEHHOW NHKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas mequiuna. [TIP-
JUArHOCTUKAa. MeTaOOJOMHBINA aHaldu3, TEHOLIGHTPUYECKUU aHallu3 MpoTeoMa
YeJIoBEKa JUISI OLUEHKH COCTOSIHHS €ro 3J0poBbi. lCIonap30BaHME CTBOJIOBBIX
kinetok. TapretHas tepanus paka. 3D-Omommxenepuss i1 pa3pabOTKH
(yHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUHM, CO3AaHMsI KOMIUIEKCHBIX
TKaHEW COUeTaHUEM TEXHOJOTUH TPEXMEPHOIro OMONPHUHTHUHIA U ckaddoyauHra
JUISL PELIEHUS 3a1a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJNbI0 OOECredeHHus KOMOMHUPOBAHHOM
3amuThl OT Bo3Oymutenet OPBU, ycraHoBineHuE MOJEKYISIPHBIX MEXaHHU3MOB
dbyukunonuposanusi PHK-conepkammx BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKAa U )KMBOTHBIX.

JlemoHCcTpanumn

Tabmups! u cxemsl: «Vcnonab3oBaHuE MUKPOOPTaHU3MOB B MPOMBILILIEHHOM
IPOU3BOJACTBEY, «KneTouHas HHKeHepus», «['eHHas HHKEHEPUSI.

JlaGopaTopHas pabora «3yueHrne 00bEKTOB OMOTEXHOJIOT .

IIpakTnueckas padora «IlomydeHrne MOJIOYHOKUCIIBIX TPOAYKTOBY.

JKekypeuss  «buoTexHOnoOrusT — BaxKHENIIas TMPOU3BOAUTENBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)».



11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIOLUMOHHBIX NpeACTABJIEHUI B
OunoJiornu

OpomounonHas teopuss Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHMS
napBuHu3Ma. JKU3Hb U Hay4dHas AesTeabHoCcTh Y. /lapBuHa.

JIBrKy1re Cuiibl 3BOIOUMH BUIOB 110 Y. JlapBHHY (BBICOKAasi UHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEACTBEHHass M3MEHUYMBOCTh, Ooprba 3a
CYILIECTBOBAHKE, €CTECTBEHHBINA U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunternuecko Tteopun sBotonnu (CTI). HelTpanbHas
teopust dBomtouuu. CoBpeMeHHas JBOJIOLNMOHHAS  OWOJOrua. 3HAuYCHHE
ABOJIIOLIMOHHOM T€OpHUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTUHBI MUpA.

JeMoHcTpanuu

IToptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. apeun, C. C. UerBepukos, U. Y. lImansraysen, k. Xongenn, /. K.
benses.

Tabmuubr u cxemsl: «Cucrema »xuBoil mnpupoasl (mo K. Jluanaero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm GopMHpOBaHUSA
MPUCIIOCOOICHUN Yy pacTeHuid U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectBus Y. lapsunay, «Haxonku Y. Jlapsunay, «Dopmbl 60psObI
3a cymectBoBanue», «llopoasl romyOeiy», «MHoOroodpasue KyiabTypHBIX (Hopm
KanmycTb», «[loposibl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. HdapBuny)», «CxemMa COOTHOLIEHUS JABWXKYUIUX CHJI 3BOJIIOLUN,
«OCHOBHBIE TOJIOKEHUS] CAHTETHUYECKOU TEOPUH IBOJTFOLIUNY.

Tema 2. MuUKpoIBOJIIOLMSA U €€ Pe3yJIbTaThl

[Tonmynsnust KaKk 3JIEMEHTAapHas €IWHULA 3BOJOLHMH. COBPEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOro pa3zHooOpa3zus W CTPYKTypbl nomyisuui. M3meHeHue
reHooHJa TOMYJSLUMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuaeckoro pasHosecus J[x. Xapau, B. BaitaOepra.

DOneMeHTapHble (aKTOpPHI (IBWIKYIIME CHIIBI) JBOJIONHMHA. MyTallmOHHBINA
npouecc. KomOuHaTuBHas u3MeH4UMBOCTh. [Jlpeild reHoB — ciyyaiiHble
HEHANpaBJeHHblE M3MEHEHUs YacToT aenedl B nonmyimsauusx. O@dekr
ocHoBartelisl. Jpgpexm OymwuiiouHo20 2opaviuika. CHudceHue 2eHemudecKo2o
pasnooopazusi: npuuunsl u cieocmeus. llposesnenue s¢pghexma Opetigha 2eros 6
oonbuwux U manvlx  nonyaayusx.  Mwurpanuu.  M3omAuus  NOMYJISILIMIA:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoJIoTUYEecKast (pErpolyKTUBHAS).

EctecTBeHHbIll 0TOOp — HanpaBisitoumii  ¢akrop sBosouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUH, CTaOMIU3MPYIOLIUH,  pa3pbIBAIOIIUN
(mu3pyntuBHbIi). [losoBoi 0TOOpP. BO3HMKHOBEHME M 3BOJIOLHUS COLMAIBHOIO
MOBEJICHUS KUBOTHBIX.



[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3yjabTaT  MHKPOIBOJIOIUH.
Bo3nukHoBeHHe — mpucrocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoananrtanuu. [lpumepsl npucnocoOaeHuit y opraHu3MoB: MOPGOJIOTHYECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  TOBeAcHUYeCKne.  OTHOCHUTEIbHOCTh
MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpasoBaHue Kak pe3yiabTaT
MUKpO3BOIIOIMH. M3omsmus — kiaroueBor ¢akTtop BupooOpazoBanus. Ilytu u
CITIOCOOBI BHJI000pa30BaHMS: aJUIONIaTPUUYECKOe (reorpacduueckoe),
CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (momumIoUIU3aIMs,
rubpuan3anus). JJmuTeabHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl pOpMHUPOBAHUSA OMOJIOTUYECKOTO Pa3HOO0pa3Hs.

Pons oaBomonMoHHOW Oumoiiormu B pa3pabOTKE HAy4YHBIX  METOJIOB
COXpaHEeHUs1 OMopazHo0Opa3usi. MUKPOIBOJIONHUS U KOIBOJIIOIUS Mapa3uTOB U UX
x0351eB. MexaHu3mbl OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
OOpBOBI C HEH.

JeMoHcTpanuu

[Toptpetsi: C. C. YetBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTallMOHHAsE W3MEHUMBOCTHY», «llomymnsunonHas
CTpyKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «J{Buxyimue
CUJIBl 3BOJIIOLIMNY, «IKOJOTHYECKasi M30JSLUS MOMYJIALMA CEeBAHCKON (Qopenmy,
«l'eorpaduueckasi HU30MSA1MA  JUCTBEHHUIIbI CHUOUPCKOM W JIMCTBEHHMIIBI
naypckoiy, «IlomynsiiMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «CxemMa
JIEUCTBUA E€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpHOBI 32 CYIIECTBOBAHHUE,
«HpycTpuanbHbIl MenaHu3M», «/KuBble HCKomaembiey», «I[I0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromnias OKpacka YKUBOTHBIX),
«Dusnonornueckue amantamuny, «lIpucmocobIeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kputepuu Buaa», «Bunsi-nBoitHukn», « CTpyKTypa BUIa B
npupozae», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe BHUg0OOpa3zoBaHue
TPEX BHUIOB JaHABIIIEH», «DKOJIOTMUYECKOE BUA000pa30BaHUE BUJIOB CHUHUIY,
«Tonumnouasl pactenuity, «KamnycTHo-peiedHbIi THOpUI.

O6opynoBanue: repdapun pacTeHU, KOJJICKIIMA HACEKOMBIX, dydesa NTHI] U
3BEpel C TpUMepaMH PAa3TMYHBIX TPUCIIOCOOJICHUN, Yydeiaa NTUI[ U 3BEpeu
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJU3KUX BHJOB, O0O0Pa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlaboparopnasi padora «BpisBiIeHHE HW3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHus  OpraHM3MOB | 1504
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.



JlabopaTtopnass paGora «CpaBHEHHME BHJIOB IO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. MakpodBo.ilouus u €€ pe3yJbTaThl

Meroasl u3ydeHHs MakposBosrouuu. [lameoHTONIOrMYEecCKHe  METOAbI
u3ydeHuss oHBomoruu. llepexomapie  ¢GopMbl W (QUIOTEHETHYECKUE PSIBI
OpTraHU3MOB.

buoreorpaduyeckue meToabl u3ydeHus 3BooIuU. CpaBHeHUE (IIOPHI U
dayHpl MaTepukoB W OCTpoBOB. bumoreorpaduueckue obnactu 3emumn. Bunbr-
SHJIEMUKHU U PEITUKTHI.

OMOPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POJIOTHIECKIE METOABl M3YUYCHHUS
ABOJIONMHU. ['€HeTHYeCKue MEeXaHU3Mbl HBOJIOLMM OHTOI€HE3a W TOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPTaHBbI.
Pynumentapusie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHYECKHME M  MaTEeMaTUYeCKHE  METOJbl  M3YYCHUS  HBOJIOLIMM.
I'omonoruynsie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHUS (PUIIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlUU U 3BOJIFOIMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTHU (MpaBuIia) IBOMIONUH. [Ipunyun cmenvl QyHKYULL.
HeobOpatumocTs 3BoONMKU. AJanTuBHAs paauamnus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUH.

JdemoHcTpanumn

IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkenb.

Tabnuubl u cxembl: «DUIOTEHETHUECKUN PsIZ JOMIAAN», «APXCONTEPUKCH,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnoduts»y,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «/lpelid KOHTUHEHTOBY,
«PenukTely, «HauvanmpHble cTaguu SMOPHOHATIBHOTO  PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE ¥ AaHAJOTUYHBIE OpraHe», «PyIuMeHTHD,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI YENOBEKa M IMIHUMMaH3e», «l JIaBHbIC
HaIpaBJIeHUs 3BOJIIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOLIUNY.

OGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIUA HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emMuie

Hayynble rHUMOTE3bl NPOUCXOXKIACHUS >KU3HU Ha 3emiie. AOHOTEHE3 U
nancnepmusi. JloHay4dHble MPEACTABICHUS O 3aPOKJICHUH KU3HU (KpEealuOHU3M).
I'mnoTe3a NOCTOSHHOTO CaMO3apOKICHHUS KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. I1actepa. [Ipoucxosxienue >xu3Hu U acTpoOUOIOTHS.

OcHOBHBIE ATaIlbl HEOPraHU4ECKON ABOJIIOLIUH. [InanerapHas
(reosormueckas) SBOJIONUA. XUMUYCCKAs ABOIIONHSA. AOHOTCHHBIN CHHTE3



OopraHu4eckux BemiecTB u3 Heopranumdeckux. OmbiT C. Mumiepa u I'. FOpwu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoamepBatHas runoresa A. .
Onapuna, runoresa nepBuyHoro 0ynboHa [[x. XonnelHa, reHeTHYeCKas TUIIOTEe3a
I'. Mémnepa. Puboszumer (T. Yek) um rumoresa «vmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopus 3emmm u Meroasl €€ wusydeHusd. MckomaeMble OpraHUYeCcKHe
octatku. [eoxponomorus u e€ w™eronbl. OTHOCUTENbHAS U abCOMIOTHAs
reoXpoHoJiorus. ['€eoXpoHoJIoruuecKkast mKaja: 30Hbl, SPbl, IEPUOIBL, STIOXH.

HauaneHble sTanmbel opraHuudeckoil sBosonuu. [losBiaeHue U HBOIIOLMS
MEPBBIX KJIETOK. DBOJIOLHUSA MeTaboian3Ma. BO3ZHHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJIOr MEpPBbIX HAa 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOHOTeHe3). DBOJIOLUOHHOE TPOUCXOKIACHHE
BUpYCOB. IIpoucxoxaeHrne MHOTOKJIETOUHBIX OPraHu3MOB. Bo3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl ABOJIOIUU BBICIIUX pacTeHUuM. OCHOBHBIE apoMoOp(o3bl
pacreHuid. Bpixon pacrenuid Ha cymy. llosBieHne CHOPOBBIX PpACTEHUM W
3aBoeBaHMEe UMM cymd. CeMeHHble pacTeHud. l[IpoucxoxkaeHue LIBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIIOIUHU >KMBOTHOrO MHpa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBbie XOpAOBbIE KUBOTHBIE. JKM3Hb B BOJAE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii u pentunuit. [IpoucxoxaeHre MIEKOMUTAOIMINUX |
ntuil. [lpuHnun kmtoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U MEPHUOJaM: apXeul, MpOoTEepo30MH,
nmajgeo3oi, Me3030M, KalHo30i. OOmias  xapakTepuCTHKa KiIuMaTta U
TEOJIOTHYECKUX TMpoueccoB. [losBIeHNE M pacuBET XApAKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ero ycloBUs U BIUSHUE HA ra30BbIi cCOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPaHUSI — IKOJOTHYECKUE KPU3HUCHI mpouuioro. [IpuunHel u
CIEACTBUS MacCOBBIX BbIMHpaHUil. COBpPEMEHHBIN SKOJIOTMYECKUM KPU3UC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHumdyeckoro mupa. [IpuHuumnel kmnaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omnapun, [Ix. Xonnein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiet u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lacTepa no
U3YUYEHHIO CaMO3apoXKIeHUs KU3HN», «Cxema onsita C. Mumiepa, I'. FOpu»,



«JTanel  HEOPraHWYECKOM  3BOMIOLMHN»,  «l'€0XpOHOJOTHYEecKass  IIKaJIay,
«HauanbHble 3Tanbl OpraHUYEcKoN 3BOTIOIUNY, «CxemMa o0pa3oBaHUsS 3YKapHOT
nyTéM cuMmOuorenesa», «Cucrema XuBOM mpuponb», «CTpoeHHE BHpycay,
«Apomopdo3bl pacreHui», «PuHMOPUTB, «OIHOKIETOUYHBIE BOJIOPOCINY,
«MHoroknerounsle Bogopocim», «Mxwu», «llamopotHuku», «l'oocemMenHble
pacteHusn», «OpraHbl LBETKOBBIX pacTeHMi», «(Cxema pa3BUTHA KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocTeitmmey, «KumednonomoctHeiey,
«Ilnockue YEepBU», «YneHucToHOTHEY, «PBIOBIY, «3E6MHOBOTHBICY,
«lIpecmbikaronmecs», «lItuup», «Muekonutaromue», «Pa3BUTHE IKU3HU B
apXxeuckou spe», «PazButue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KNU3HU B
MaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM dpe», «Pa3BuTHE )KU3HU B
KallHO30MCKOU 3pe», «CoBpeMeHHast CUCTeMa OPraHUnYECKOr0 MUPay.

ObopynoBanue: repOapud pacTeHUN pa3JIMYHBIX OTAENIOB, KOJUIEKIMU
HACEKOMBIX, BIIAQXKHBIE ITpenaparsl KUBOTHBIX, PAKOBUHBI MOJIIFOCKOB, KOJUIEKLIAN
WUTJIOKOXKMX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydella MNTUL W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, TIIOJIE3HBIX MCKOIMAEMBbIX, MYJISDKH OPTraHHYECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHasa  sgal0oparopHass  padora «MoJenupoBaHHE  OIBITOB
Munnepa—tOpu 1o n3ydeHuto abMOreHHOr0 CUHTE3a OPraHUuYECKUX COEAMHEHUI B
MEPBUYHON aTMocdepey.

JlabopaTopHasi padora «l3ydeHue W ONHCAHUE HCKOIMAEMBIX OCTAaTKOB
IPEBHUX OPraHU3MOBY.

IpakTuyeckas pa6ora «l3yueHne OCOOCHHOCTEH CTPOCHHSI PACTCHUM
Pa3HBIX OTACIIOBY.

IIpakTuyeckas padora «3yuenne ocoOCHHOCTEH CTPOCHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. Ilpoucxoskaenne YyeJ0BEKa — aHTPONOreHe3

Pasneins! v 3a1aun aHTPONOJIOTHHA. METOIbl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUI O IMPOMCXOXKICHUHM YeJIOBEKa. Penurnos3nbie
BO33peHusA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0JCTBO UeNOBEKA € )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHHUE YETIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA €  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OIOTHYECKHE, AMOPHUOJIOTHYECKHE, bU3M0I0r0-OMOXUMHUUECKHE,
noBefeHueckue. OTIIMYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOU
CHUCTEMBL.

JBrxyimue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOTMYECKHUE, COLUAbHBIE.
CooTHolIeHre OMONIOTMYECKUX U COLIUATIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.



OcHOBHBIE CTaauU aHTpOTOreHe3a. PaHHWE dYenmoBEeKOOOpasHbIe O00E3bsHBI
(IPOKOHCYJIBI) U paHHUE MMOHTUIBI — OOIIKE MPEJIKU YETOBEKOOOPa3HbIX 00€3bsH U
JM0/Ie. ABCTPAJIONUTEKU — JIBYHOTHE MPEJKHU J0Aei. YeloBeK yMenblil, IEpBbIC
V3TOTOBIICHUS OPYAUH TpyJa. YenoBeK MPsIMOXOISIIMNA W MEPBBIA BBIXOJ JIFOACH
3a  mpemensl  Adpuxku. YemoBek reipenbOeprckuii — - o0mmMM  TIpeaoK
HEAHJIEPTAIIbCKOTO YeJIOBEKa M YeJOBEKa pa3yMHOro. YeloBeK HeaHAEPTAIbCKUM
KaK BHUJ JIIOJEH XOJIOOHOTO KiauMara. YenoBeK pa3yMHbII COBPEMEHHOrO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu AQpuku.
[TaneoreneTrka u MajeoOreHOMUKA.

DBOMIONUS COBPEMEHHOTO ueioBeKa. EcTecTBeHHBIM OTOOp B MOMYJISAIUSAX
yejoBeka. MyTalmoHHBIN mponiece W nonumopdusm. [lomyssiiuoHHBIE BOJIHBI,
Apeid reHoB, Murpauus U «3PQPEeKT OoCHOBATENS» B MOMYJSALUHUAX COBPEMEHHOIO
YeJI0BEeKa.

Uenoseueckue pacel. [loHste o pace. bonpmme packl: €BpoIeoOuHas
(eBpaswmiickasi),  aBcTpajio-HerpoujHas  (dKBaTOopualibHas),  MOHTOJIOMJHAS
(a3uatcko-aMepukaHckasi). BpeMss u myTH paccejeHus YejoBeKa IO TUIaHETE.
EnunctBo  yenoBeweckux pac. HayuyHas  HecOCTOSATENBbHOCTH  pacu3ma.
[Ipucnoco01eHHOCTh 4YelloBeKa K Pa3HbIM YCIOBHUSIM OKPY>KAIOIIEH CpeJbl.
Brnusaue reorpaduueckoit cpenbl U Apeiida TEHOB Ha MOP(OJIOTHIO |
(PU3HOJIOTHIO YETIOBEKA.

MexauciuIuinHapable  MeToJbl B (pusumyeckod  (OMOJIOTHYECKOI)
AHTPOMOJIOTUU.  OBOJIIOIMOHHAS ~ AHTPOMOJIOTHST W MaJCOAHTPOIOJIOTHS
YeJIOBEUYECKUX TMOMYJISIuid. buocolnuanbable UCCIeOBAHUSI MPUPOABl YEIOBEKA.
UccnenoBanue KOABOMIONUN OMOJIOTUUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JlemoHcTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeToabl aHTPOTIOJIOTHIY, «I 0JTOBHON MO3I YeI0BEKay,
«YenoBekooOpa3Hbie 00e3bsHb», «CKeleT YeloBeKa W CKEJeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MBDY, «JIBUXKYIIIUE CUIIBI aHTPOIOTEHE3a», « IBOJIIOIMOHHOE
IpEBO  4eloBeKa», «ABcTpajmonutek», «UYenoBek  ymenslit», «Yenosek
NpSIMOXO AU, «/leHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHITEY,
«IIpenku yenoBekay, «ITarbl IBOITIOLUH YET0BEKa», «Pachl UeIoBeKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeAMETOB MaTepUaIbHOU
KyJIbTYypbl ~TIPEAKOB uYeJoBeKa, pemnpoaykuuu (pororpaduu) KapTuH C
MUADOTOTUYECKUMH U OMOJCHCKUMHU CIOKETAaMHU TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0A0K HCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJICIIb
yepena uvejoBeKa M deperna IMMMIIaH3€, MOJENIb KHUCTH 4YeJoBeKa W KUCTH
IIMMITaH3€, MOJIETIU TOpca NPEIKOB YEIOBEKA.



JlabopaTopnass padora «J/I3yueHue ocoOeHHOCTEW CTpOEHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTHyeckas padora «/3ydyeHne SKOJIOrHUECKUX aJalTallui YeTOBEKA.

Tema 6. Jxosorusi — Hayka 0 B3aUMOOTHOLIEHHUSIX OPraHM3MOB U
HAIOPraHM3MEHHbIX CUCTEM C OKPY:KaKLIeH cpeaou

3apoxxaeHue u pa3BUTHE 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeepnoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Pa3nensl u 3amauu
3KoJIOTHH. CBS3b KOJIOTUU C APYTUMH HAyKaMH.

Meroasl 3kosioruu. IloneBpie HaOMOAEHHUS. DKCIEPUMEHTHI B 3KOJOTHUU:
NpUpoAHble W JabopartopHble. MojenupoBaHue B 3KOJOTMA. MOHHUTOPHUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, pEeTHOHATBHBIN U TJI00aTbHBIIH.

3HAUYEHHE DOJKOJOTMYECKMX 3HAaHUM JUI1  4YeJlOBEeKa. OKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3E€M YeNOBEYeCTBA C Ipupoaor. PopmupoBaHue
AKOJIOTUYECKOH KYJIBTYPbI U HKOJIOTHYECKON rPaMOTHOCTH HACEICHHUS.

JeMoHcTpanuu

[Toptpetsi: A. I'ymbonpar, K. @. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tenciu, B. H. Cykaués.

Tabmumpr u cxembl: «Pazgensl skonorun», «Meroasl 3konorum», «Cxema
MOHHUTOPHUHIA OKPYXKAIOIEH CPENBI».

JlabopaTopHasn padora «3yuenue METO/]IOB 3KOJIOTUYECKUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl U cpea 0OUTAHUSA

DKoJyiornueckure (paxkTopbl U 3aKOHOMEPHOCTH X AeiicTBus. Knaccudukarms
AKOJIOTHYECKUX (PaKTOpOB: abuoTHYECKUEe, OMOTHYECKHE, aHTpornoreHHbIe. O01mme
3aKOHOMEPHOCTH JEHCTBUA 3KoJornueckux ¢akropos. IIpasuno munumyma (K.
Mnpenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOWOHTHBIE
OpraHU3MBbl.

Ab6uotnueckue ¢daktopel. CBeT Kak dKojoruueckuit ¢akrop. [elictBue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa HA OPraHU3MBbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX 10 OTHOUIEHUIO K cBeTy. CurHanabHasi pojb CBETa.
doTonepruoIn3m.

Temneparypa kak oskonorumdyeckuid (axrop. [edicTBue Temmeparypbl Ha
opraHus3Msbl. [IOMKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuii (akrtop. Ilpucmocobrnenus pacTeHuil K
nojjiep>kanuio BogHoro Oananca. Kiaccuduxainus pacTeHH MO OTHOUIEHUIO K
Boze. [IpucrnocoOneHust )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHUM3MOB: BOJHAs, HAa3€MHO-BO3AYILUHAs, IMOYBEHHAas,
INIyOMHHAs MOANOYBEHHAs, BHYTpUOPraHU3MeHHass. DU3NKO-XUMUYECKUE



0COOCHHOCTH cpea obutanusi opranu3moB. [lpucmocoOneHust OpraHu3MoB K
KU3HU B Pa3HbIX cpeaax.

buonoruyeckne putMmbl. BHemHne u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
TOJIMYHBIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennsie @opmbl opranuzMoB. [loHsiTue o0 JKU3HEHHON dopme.
XKuzHenusie popMbI pacTeHUM: AEPEBhs, KYCTAPHUKHU, KYCTAPHUUKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKuW3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re00MOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (bakTophI. Buner OMOTHYECKUX B3aMO/JICICTBUN:
KOHKYPEHITUS, XUITHUYECTBO, CMMOMO03 U ero ¢opmbl. [lapaszutusm, kooreparus,
MyTyalli3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHn4YecTBO). Herpoduueckue
B3aUMOJICUCTBUSL  (Tommyeckue, Qopuueckue, (aOpuyeckue). 3HaAUYCHUE
OMOTUYECKHX B3aUMOJCHCTBUN JJisl CYIIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [I[pUHIKI KOHKYPEHTHOTO UCKITIOUEHUSI.

JeMoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @akropb», «CBETOBOH CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TennoKpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOB», «DBHOJOTHYECKUE PUTMBDY,
«Kuznennoie  ¢opmbl  pacteHui», <« KusHeHHble  GOPMBI  KUBOTHBIX»,
«3JKocUCTEMA HIUPOKOJIMCTBEHHOIO JIeca», « IKOCUCTEMAa XBOMHOTO Jiecay, «Llenun
nuTaHusy, «XumHudectBo», «llapasutusm», «Konkypenuus», «CuMOH03»,
«KomMeHcanu3m.

OGopynoBanue: repdapul pacTEHUM U JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO PA3UYHBIX DJKOJOTMYECKHX (HaKTOpOB, repOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHETIOOWBHIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHUS, TepOapuu U KOJUICKIIUU TEIUIOTIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHUM, dyuena NTHI] U 3Bepei, repoapuu
pacTeHul, OTHOCSIMXCS K rurpoduram, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repbapur M KOJUIGKIIMM PACTEHWM U IKUBOTHBIX, OOJAJAIOIMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUH JKWU3HU, Tepbapuu u
KOJUICKIIMM PACTEHUU M >KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIUU
KUBOTHBIX, YUaCTBYIOIIHUX B PA3THYHBIX OMOTHYECKUX B3aUMOICHCTBUSX.

JlaGopaTtopnasi pabora «BpisiBIeHHEe NPUCTOCOOJEHUM OpPraHu3MOB K
BIIUSIHUIO CBETA.

JlaGopaTtopnass pabora «BbisiBIeHHE NOpUCTOCOOJIEHU OpPraHu3MoOB K
BIIUSIHUIO TEMIIEPATYPhI».



JlabopaTopnass padora «AHATOMHYECKHE OCOOEHHOCTHM pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos1orusi BU10B U MOMYJISI U

DOKOJIOTUYECKUE  XapaKTePUCTUKHU MIOITYJISILINH. [omynsiius Kak
Ounoyornyeckast cucreMma. Poib HEOTHOPOAHOCTH CPenbl, PU3NIECKUX OApbEpPOB U
0CcOOEHHOCTeW OMOJIOruK BUAOB B (DPOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyauid. OCHOBHBIE TIOKA3aTEIW MOMYJSIUU: YHCIEHHOCTb, IUJIOTHOCT,
BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

Dkoyioruyeckas CTpykrypa nomyiasiuud. OUeHKa YMCICHHOCTU TOMYJISIINU.
JluHaMuKa MOMyJsUMA U €€ peryisinusa. buoTudyeckuil moTeHUWana MOMYJIALUY.
MogenupoBaHue TUHAMUKHA TONYJIAUU. KpuBble pocTa YUHCIEHHOCTH HOMYJISALINH.
KpuBbie BbDKUBaHUS. Perynsiius YWCIEHHOCTH MNOMYJSIUMUA: poJib  (PaKToOpoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT MJIOTHOCTU. DKOJIOTUYECKUE CTpaTEruu BUJIOB (T- U
K-ctpaterun).

[Tonsitue 00 sKomormyeckod Humie Buaa. Mecrtoobutranue. MHOromepHas
MoJzenb dKojiornyeckon Humm Jx.M. XarunmHcoHa. PasMepsl 3KOJIOrHYecKoin
HuIM. [loTeHIManpHas U peain30BaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. DKOJIOTUYECKHE YIKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJCHUSI W MUTpaluid KUBOTHBIX. buosornyeckue
WHBA3UM Y4yKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: Jx. U. XaTunHCOH.

Tabnuiel U cXeMbl: «ODKOJOTUYECKUE XapPaAKTEPUCTUKHU  MOIMYJISILIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyiasiuuu», «Bo3pacTHble  NHpaMuAbI
nonynanun», «CKOpPOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3iIMYHbIMU
opranuzmammn», «Moaens 3xkomorndeckoit Humu k. M. XatunHcoHay.

O6opynoBanue: repOapuu pacTeHU, KOJUICKIINH )KUBOTHBIX.

Jlaboparopnasi pa6ora «[lpucnocoOnenust cemMsH  pacTeHH K
pacCeNeHUIO».

Tema 9. DkoJjiorus coodIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexny
OpraHu3Mam# B OMOIIEHO3E.

Okocucrema Kak oTkpbiTasg cuctema (A. Jx. Tencnaum). OyHKUMOHAIbHbBIE
OJIOKM OpPraHU3MOB B JKOCHCTEME: TMPOAYIEHTHI, KOHCYMEHTBI, PEIYIECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOHMOTHUECKHE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOocucTEMax. KpyroBopoT BEmEeCTB U MOTOK SHEPTUU
B DKOCHCTEME.



OcHOBHBIE  MOKa3zaTelM  JKOCUCTEeMbl. buoMacca W IPOAYKIMSL.
DKOJIOTUYECKUE MUPAMUIBI YUCell, OMOMACChl U SHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpouixu. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. IlepBuuHbIe U
BTOPUYHBIE CYKIIECCMM W WX TPUYMHBL. AHTPONOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiectBo. bropaznoobdpasue u nojaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbIe IKOCUCTEMBL. JKOCUCmEMbL 03€P U peK. DKocucmemvl Mopel U
oxeanos. Ixocucmemvl myHOp, 1€CO8, CMenet, NYyCmvlHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. Arpo3’kocuctema. ArpoieHo3. Paznuuus
MEXKy aHTPOIOTE€HHBIMU U IPUPOJAHBIMU 3KOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOO3KOocUCTeM. [ opojckas
bnaopa u ¢ayna. CuHaHTpomnuzanus ropojckoil dayHsl. buosorumdyeckoe u
X03MCTBEHHOE 3HAYEHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aWMOJICHCTBUN OPraHU3MOB B
skocucrteMax. Ponb kackaowoeo sggexma u 6udo8-30upukamopos (Kiroueswvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IIepeHOC SHEPTUU U BEHIECCTB MEKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPraHW3MOB, NOMYJISIIANA U 3KOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JCHCTBUH.

Mexanuzmoi 6030eticmeus 3aepA3HEHUll  PA3HbIX munoe Ha
CYOOP2aAHUIMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€LCMBUAL.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. k. Tencnn.
Tabmuupr u cxembl:  «CTpykTypa  OwoneHosa»,  «I9KocucreMa

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOWHOTO Jiecay, « ODyHKIIMOHAIbHBIC
IpynIibl OPraHu3MOB B 3KOcUCTeME», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenn muTanus (macTOUITHAS, TETPUTHAS)», « DKOJIOTHIECKAS MUPAMUJIA YACET,
«IKoJoruyeckas nupamuga OMoMacchl», « IKOJIOTHUECKasT MUpaMUaIa SHEPTHN,
«O0pazoBanue 6osoTay, «IlepBuunas cykueccus», «BoccTaHoBleHHE Jeca Mmocie
nokapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
SHEPTUHU B arporieHosey, «lIpumepsr ypoo3KOCHCTEM.

O6opynoBanue: repObapun pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelia NTHIl U
3BEpei, repdapuu KyJIbTypHBIX M TUKOPACTYIINX PACTCHHM, aKBApPUYM KaK MOJICITh
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrcanue ypOoOIKOCUCTEMBI.

Jlaboparopnasi pabdora «M3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).



IKCKypeust «DKCKYpCUsi B TUIIMYHBIN OnoreorieHo3 (B a1yOpaBy, OepesHsK,
€JIbHUK, HA CYXOJOJbHBIN WM TOMMEHHBIH JIyT, 03€p0, 00I0TO)».

IKCKypcHst «DKCKYpCHsl B arpo’KocHCTeMy (Ha MOJie WIM B TEIUIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodajnbHasi IKOCHCTEMA

buocepa — oOmermanerapnas o0o0uka 3eMiid, TA€ CYIMIECTBYET WA
CyIlleCTBOBaJIa *U3Hb. Pa3BuTHE npeacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6nochepe. O6mactu 6mochepsr u e€ cocrtas. XKuboe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHuUsl Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100anbHON 3KOCUCTEMBIL. J[MHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMUYECKUE HUKIbI (Yriepoaa, a30Ta). PUTMUYHOCTD SBJICHHIMA
B Ouocdepe.

3oHasbHOCTE OMocdepnl. [lonstue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHBIE U IIMPOKOJIUCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MTyCTBIHU, TPOITMYECKHUE JIeCa, BRICOKOTOPhS. KimmaTt, pacTUTEIbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTCHITHAIA U
onocdepHbIX PyHKIUI.

JdemoHcTpanumn

[Toptpetsr: B. 1. Bepnanckui, J. 3rocc.

Tabmumel u cxemol: «I'eocheprr 3emnn», «KpyroBopoT azota B MPUPOJIEY,
«KpyroBopot yrimepona B mpupone», «KpyroBopor Kuciopoma B MPUPOJIE»,
«KpyroBopoT Bojzibl B mipupojie», «OcHOBHBIE OMOMBI cyminy, «Kinumaruueckue
nosca 3emin», «TyHapay», «Takra», «Cmemanneiii gec», «LLImpokoancTBEHHbIN
nec», «Crenby, «CaBanHay, «IIycTeiHD, « Tponuueckuii Jiecy.

O6opynoBaHue: repobapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:Kamomas cpeaa

OKOJIOTUUECKHEe KPHU3UChI M WX MpUYHHBL. Bo3nelicTBue uenoBeka Ha
ouochepy. 3arpsizHeHHE BO3AYIIHOW cpeanl. OxpaHa BO3ayXa. 3arps3HEHHE
BOJHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpPOINIOTE€HHOE BO3/ICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM Mup. OxpaHa
PACTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPUHIUIBI OXPAaHBI MPUPOIHI.
Kpacasie xuHuru. Ocobo oxpansemble mpupoanbie Ttepputopuu (OOIIT).
Boranudeckue caapl ¥ 300JI0TUUECKUE MTAPKH.

OCHOBHBIC TIPUHITUIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA M IPHUPOJIBI.
PannonansHOE PUPOIONOIH30BAHUE U COXPAHEHHUE OMOJIOTUYECKOIO



pazHooOpaszust 3emnm. OOmmMe 3aKOHOMEPHOCTH TIOOATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBUS.

Pa3BuTre METOOB MOHHUTOPHWHTA pPa3BUTHS OIACHBIX TEXHOTEHHBIX
nporneccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezarowjell u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcCHOBbI
sKopeaburumayuy IKocucmem U cnocob6o8 6OopbOvLL ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbix 9KOCUCHEM.

JemoHCcTpauumn

Tabmuubr u  cxembl:  «3arpsi3HeHHE — atMocepb»,  «3arpsi3HEHHE
ruapocepbl», «3arpszHeHre nouBbl», «llapHukOBBIA 3pdexkT», «Ocobo
OXpaHseMbIE TIPUPOJTHBIC TEPPUTOPUNY, «MOJIETH YIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHAEMbIX pPACTCHHM W KUBOTHBIX KpacHoi
kauru Poccuiickoit denepannu, KpacHOW KHUTH PETHOHA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
oOyyaromuMuca MOporpaMM cpeaHero oOiiero oOpa3oBaHUA: JIMYHOCTHBIE,
METarnpeIMETHbIC U ITPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTPaMMBI 110 OMOJIOTHUHU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME O0YyYarolUUMUCS POCCUNUCKON
IPaKJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONPEACNICHUI0, Haiuuyue Momusayuu K OOydYeHHUIO  OHOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHUX YOEKIEHUW JUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCTbL O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU, HPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue  NPA8oOCO3HAHUs  SKOJIOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIEIIA U CTPOUTH )KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATETLHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOPMaMHU
MOBEJIEHUSI U CIOCOOCTBYIOT TMpollecCaM CaMOIO3HAHMSI, CaMOBOCHIMTAHUS U
CaMOpAa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3UIMH JMYHOCTH, MATPUOTH3MA U
YBaXEHUS K 3aKOHY M MPABOIMOPSAKY, YETOBEKY TpyJla U CTapuieMy MOKOJICHHUIO,
B3aMMHOI0 YBa)KE€HHUSA, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HAcJE€IUI0 U
TpaJuLIMsIM MHOTOHALIMOHAJIBLHOTO Haponaa Poccuiickoit denepanuu, npupoae u
OKPYKaroIIEH Cpeie.

JImdHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorusy»
JOJKHBI OTPaXXaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIMM, TO3UTHBHBIX  BHYTPEHHUX  YOCXKIEHUW, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IEHHOCTSM POCCHUHUCKOrO OOIECTBA, PACHIMPEHUE XKU3HEHHOTO
OTbITA U OMbITA JEATEIBHOCTH B MPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITENHHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLHMOHHBIX MpaB M OOsA3aHHOCTEH, YBa)KE€HUE
3aKOHA M MPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOMW TBOPUYECKON [EATEIBHOCTH IMPU  CO3JAaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNISITh COOCTBEHHYIO TMO3UIMI0O 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHE YUYUTHIBaTh B CBOUX ACHUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMHU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COLIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOLECCE COBMECTHOTO BBIITOJIHEHUS
yueOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 33Jad, YBaKUTEIBHOIO
OTHOIIEHUSI K MHEHHUIO OINMOHEHTOB TPU OOCYXKJIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU W BOJIOHTEPCKOU AEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HapOAy, UYBCTBA OTBETCTBEHHOCTH IEpe]
Ponunou, ropmoctu 3a cBOM Kpa, CBOXO PoauHy, CBOM SI3bIK U KYJIBTYDY,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMATHUKAM MPUPO/IBI,
TOCTUXKeHUIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OMOJIOTHM, TOHUMAHMS 3HA4YCHUs OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO HapOoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIE PEICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUHM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIOUYAsl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOLIECTBEHHBIX OTHOIICHU;

MOHUMAHHUE 3MOLIMOHAIIBHOTO BO3/IEVCTBUS dKUBOW MPUPOBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HbIX BHUJIaX HCKYCCTBA, CTPEMJICHHE
IPOSBIISITH KAYECTBA TBOPUECKON JIMYHOCTH;

5) ¢usmyeckoro BocnuTaHHUsA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsl H
IMOIMOHAJIBLHOTO 0JIArONOJTyYHs:

NOHMMaHUE W peaju3alus 3J0pOBOro M 0Oe3omacHoro obpasza KHU3HU
(3mopoBOE  TWTaHUE, COONIOACHHE TUTMEHMYECKMX TpaBWI M HOPM,
cOQTaHCHPOBAHHBIM PEKUM 3aHATHH W OTIBIXA, pEryJsipHas Qu3ndecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHUMAaHUE 1EHHOCTH TMPaBWJI HHIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJCH;

OCO3HAHME MOCJEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHHUS);

6) TPy 10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0II00uUE;
FOTOBHOCTh K AKTHUBHOMW JIESITEIbHOCTH TEXHOJOTHYECKOW M COLUAIBHON
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO

BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HMHTEpPEC K pa3Iu4HbIM cepaM MpoPecCUOHATIBHON JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccurn U peaTn30BLIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTNYeCKOTr0 BOCITUTAHMSA:

AKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICEHUE YPOBHS OKOJOTUYECKOW KYJIbTYPBI: TMPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKA HX BO3MOXKHBIX MOCIEICTBUI IS
OKPYKarOIIEU CPEBI;

OCO3HaHME TJI00ATBHOTO XapakTepa IKOJIOTUYECKUX MpoOieM U TMyTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh TMPUOOpETaeMble TMPU HMIYUYCHUH OHOJIOTUU
3HAHUST W YMEHHUSA TPU pEIIeHUU TMpoOJeM, CBS3aHHBIX C PAIMOHAIHHBIM
MPUPOJONIONL30BaHNEM  (COOIOJIEHUE  TpaBWUJ  TOBEJACHUS B MPHUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE paBHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OMoChephl);

AKTUBHOE HENPUATHE JEWCTBUM, MPUHOCIIIUMX BpEeHd  OKPYXKaroLIEH
MPUPOTHON Cpelie, YMEHHE TPOTHO3UPOBATH HEOJIATONPHUATHBIE JKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMbIX IEHUCTBUM U MPEIOTBPAILAT UX;



HaJM4KMe Pa3BUTOIO KOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OTbITa JEeSATENBHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHOM, KOMMYHHUKATUBHON M COIIMATIBLHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN JEATEIbHOCTH HKOJIOTHYECKOM
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOLIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKE SI3BIKOBOM W UUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aUMOJEHCTBUS MEXKIY JIFOJIbMU U TO3HAHUS MUPA;

MOHMMaHUEe crenuuk OMOJIOTMM KaK HayKd, OCO3HaHUS €€ pojid B
(OpMHpPOBaHMK PALMOHATIBHOTO HAY4YHOIO MBIIUIEHUS, CO3JaHHHM LEIOCTHOTO
MPEACTABICHUS 00 OKPYXAIOIEM MHUpPE KaK O €IWHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHOJIOTMM JJii COBPEMEHHOW LMBHJIM3ALUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHS MEIWLIMHBI, CO3/IaHWE NEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEllaTb PECypCHble  NpPOOJEeMbl  Pa3BUTHSA
YeJI0BEUYECTBA, IOUCKA MyTeH BBIXOJA U3 TI00aTbHBIX SKOJIOTHUECKUX MPoOieM U
oOecrieyeHus  Mmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  pallOHAJIbHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (HOPMHUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJIOTMYECKHX 3HAaHUW B LEJAX
HOBBIIIEHUST OO0IIeH KyJbTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW T'PaMOTHOCTH OOydwaromuxcs, GpopMupyemon
MIpU U3y4YEHUH OUOJIOTHH;

MMOHUMAHUE CYUIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIOJb30BaTh MOJydyaeMble 3HAHUS [UIsl aHaIM3a M|
OOBSICHEHHSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOSIINX B HEM HM3MEHEHUH,
yMeHHE JellaTb OOOCHOBaHHbIE 3aKJIIOYEHHMs HAa OCHOBE Hay4yHbIX (DaKTOB H
UMEIOIIUXCS JaHHBIX C LIeJIbIO MOTYyYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO HCHOJb30BATh OMOJOTUYECKHE 3HAHMS JIs
pelieHus mpobyieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHWE ILIEHHOCTH HAy4YHOM JESITeNIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
MIPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIBHOCTh MHANBUIYAJBHO U B IPYIIIIE;

FOTOBHOCTh UM  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHNIO0, K AaKTMBHOMY IMOJyYE€HHIO HOBBIX 3HAHUN IO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpemmera «buomornsy
BKJIFOYAIOT: 3HAYUMBIC JUIsI (OPMHUPOBAHHS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHbIC) OOIEHAYYHbIC MOHATHS, OTpakarollue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U cHenuduKy METOJOB TO3HAHMUS,
HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
cUCTEeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleIoBaHue,  HaONIOZeHHWe, W3MEpPEHHE, DJKCIIEPUMEHT U JIpyrue);
yHUBEpCAJIbHBIC y4eOHBIC JCHCTBHUS (IMO3HABATENIbHbIE, KOMMYHHUKATHBHEIE,

PErYJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHUH OOYyYalOIIMXCSA; CHOCOOHOCTH
o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCaJbHbIe Yy4eOHbIE JCHCTBUS B
MO3HABATENLHOMN U COLIMAIILHOMN MPaKTHKE.

B pe3ynbrare wu3ydyeHHss OHOJIOTMM Ha YPOBHE CpEAHEro  OOIIEero
oOpazoBaHusi y oOyyaromerocs OyayT chOpMUPOBaHbl [O3HABATEIIbHbBIC
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC yUeOHBIC
JCUCTBUSA, PETYJISATUBHBIE YyHHBEPCAIbHBIC YYEeOHBIE JCHCTBHUSA, COBMECTHAsS
NeSITeTbHOCTbD.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEro 0O0IIero
00pa3oBaHuUsl TOKHBI OTPAKATh:

OBaaneHue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
AEeCTBUAMM:

1) 6a30BbIe JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSATENbHO  (OPMYJIHPOBATh W aKTyalIM3UpoBaTh  MpolIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIICHHUS
(ananuza, cMHTE3a, CpaBHEHMSI, KilacCu(pUKauu, 0000IIEHMs ), PACKPBIBATH CMBICII
OMOJIOTUYECKUX TOHATHM (BBIACIATh WX XapakKTEPHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TMIOHATHUSIMH ),

OTpeNeNnaTh IE JeATCIbHOCTH, 3aJaBas IapaMeTphl M KPHUTEPUU WX
JTOCTHKECHHUSI, COOTHOCUTD PE3yJIbTaThI ISATCILHOCTH C TTOCTAaBJICHHBIMH LICIISIMU;

WCIIOJIH30BaTh OMOJIOTUYECKHUE MOHATHS i1 OOBSICHEHHs ()aKTOB U SIBIICHUN
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE paCCyXIeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, II0
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B pPaccMaTPUBAEMBIX
ABJIICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OPUMEHSTh  CXEMHO-MOJENbHbIE  CpeacTBa IS IIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIICHWA B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  MPOTHBOPEYMHA  Pa3HOTO  poOJa,  BBIABICHHBIX B Pa3jM4YHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAaH PELICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a HUMEIOIMIMXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B ICSITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIEACTBUM JESITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE TIPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/I€Th HaBbIKAMU Y4eOHO-HUCCIIEI0BATENbCKON U POEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHusi 1npoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS IPAKTHUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3iMuHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTaly, NpeoOpa3oBaHUI0 U MNPUMEHEHHUIO B YYEOHBIX
CUTYaIUsX, B TOM YUCJIE TIPH CO3JJaHUH YIEOHBIX M COITUAIBHBIX TPOEKTOB;

(opMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHUEH,
KITFOYEBBIMH MTOHATHSIMHI W METO/IAMU;

CTaBUTh W (OpMyIUpoBaTh COOCTBEHHBIE 3a/lladd B 00pa3oBaTEIbHOMN
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHX;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlU3UpoOBaTh 3ajaauy,
BBIJIBUTATh TUNOTE3y €€ pEelIeHHs, HAaXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPKICHUH, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYallusM, OIICHMBATh HPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LEJICHAIIPABICHHBIN MOUCK MepeHoca CPEACTB U CIOCOO0B
AecTBUs B IPO(ECCHOHATIBHYIO CPENY;

YMETb NEPEHOCUTD 3HAHUS B MO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH
KHU3HEACSITEIbHOCTH;

YMETbh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJI€H, IPEjIaraTh OpUTHHAIbHBIE TTOJIXO0/IbI U PEILICHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, IOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHpopMaLHeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEeKCTe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM  juTeparype, OWOJOTHMYECKUX CIIOBapsiX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B IHTepHEeTE), aHaIu3upoBaTh



nH()OPMAITHIO PA3TUYHBIX BUIOB B (DOpPM MpeACTaBICHUS, KPUTUUECKH OIICHUBATH
e€ JI0CTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTH;

(dbopMynHpOBaTh 3aMPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
otOope Omosiormueckoil HHMOpPMAITUU, HEOOXOIUMOM ISl BBIMIOJHEHUS yUeOHBIX
3ajay;

npuOOpeTaTh OIBIT HUCIHOJIb30BaHUSI HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3THMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (GOpMY  MPEACTABICHUS
ounonornueckoi nHopmaruu (cxembl, TpaduKu, AHArpaMMBbI, TaOTUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B KauyeCTBE CpEJCTBAa IMpu padore ¢
Oouonornyeckod uHPOpMAINME: TNPUMEHATh XUMHUYECKHe, (PU3HUECKHE U
MaTeMaTUYECKHe 3HAKHM M CHMBOJIbI, (pOpMyibl, aOOpeBUATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh M MPEeoOpa3oBBIBATh  3HAKOBO-CHMBOJUYECKHE  CpPEACTBA
HaTJISITHOCTH;

BJaJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3alUThl  WH(OpMaIuw,
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

1) obmmennme:

OCYIIECTBJISITh KOMMYHUKAIIMHN BO BCeX cpepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYXKTaeMO TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHUTEIBHO BBITOTHEHHUS IMPEAJIaracMou
3a/1ay, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH TO3UITMH JPYTUX YYACTHUKOB
JIMaJIoTa WA TUCKYCCHUH);

pacmo3HaBaTh HEBEpOAJIbHBIE CPEJCTBA OOIICHMs, TOHHUMAaTh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(QIUKTHI M BECTH TIEPETOBOPHI;

BJIAJIETh Pa3jMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY
1 B KOPPEKTHOU opMe HopMyTupoBaThH CBOM BO3PAKECHHUS;

Pa3BEPHYTO W JIOTUYHO H3J1aratb CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeIbHOCThD:

MOHUMATh M HCIOJIH30BATh MPEUMYINECTBA KOMAHJAHOW U WHIAWBUAYaJIHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (OPM B3aUMOJICHCTBUS TIPH PEIICHUH YICOHOW 3a/1a4H;

BBIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOXKHOCTEN KaXKIOr0 WieHa KOJUIEKTHUBA;



IPUHUMATh  L€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JOCTMIKEHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenenarb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJAOr0 YYACTHHKA KOMaHIbl B
OOIIHif pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeajiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATErMYECKOE IIOBEJICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh HMHUIIMATUBHBIM.

OBiaieHue YHHBEPCATbHBIMHU PEryJsITUBHBIMH ACHCTBUSIMMU:

1) camoopranu3anus:

UCIIOJb30BaTh OHOJOTMYECKHE 3HAHUS JUIsl BBISIBICHHSA MNpoOJIEM U UX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OHMOJIOTMUECKMX 3HAHUW 1I€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHAX M IMOCTYIKAX [0 OTHOIICHWIO K XHUBOHM INPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/lauyll B 00pa30BaTENIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalLUsX;

CaMOCTOSATENIbHO COCTABJISATh IUJIaH pEIICHHS MpodsieMbl €  YYETOM
HMMEIOLIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paclMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHHI;

JieJlaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHHBATh PUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKON 3SpYIULUHA B
pPa3HBIX O00JIACTSAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOW 0Opa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUMI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUH, UCHOJB30BaTh MPHUEMBI pedIeKCHH AJI OLUEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBATh PHUCKH W CBOEBPEMEHHO INPHUHHUMATh PEIICHHS IO HX
CHUKEHUIO;



IIPUHAMAaTh MOTHBBI M AapryMEHTBl APYTMX @PU AaHaIU3€ pPe3yJbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE Cedsl U APYTrUX:

MPUHUMATD ceOs, TOHUMas CBOM HEJOCTATKU U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX @PU AaHAIU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPaBO JPYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCThH MOHUMATh MUP C TTO3UIMH JPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUSA COACPKAHUS Yy4yeOHOro MpeaMera
«buonorus» Ha yrayONE€HHOM YpPOBHE OpPUEHTUPOBAaHBI Ha OOECICUYCHHE
npopunbHOro  00ydeHuss  oOydaromuxcsa  Ouosiorud. OHU  BKIJIIOYAIOT:
crienuduyeckue st OMOJIOTHU Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 11O
OCBOCHHIO, MHTEPIIPETAIIUU U MPeoOpPa30BaHUIO 3HAHUMN, BUIBI JCSITEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B Pa3IUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynabTaThl MPECTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHBIC pPe3yNbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 10
Kacce NOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTE€ M PO OHOJIOTUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI M  pEHIeHUH MOpo0JeM  palMOHAIBHOTO
IPUPOAOIIONH30BAHUSA, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMoJIorny;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAral0Iue OUOJIOTUYECKUE TEPMUHBI W TOHSATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMUBOCTh, POCT M Pa3BUTHE), OMOJOTHUYECKHUE TEOPHUHU
(knerounast teopust T. [lIBanna, M. llInelinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. M. BaBunmoBa — o weHTpax
MHOT0oOOpa3usi W  TMPOUCXOXKICHHS  KYJbTYPHBIX  PAcCTCHMi),  3aKOHBI
(eamHOOOpaA3Usi MMOTOMKOB IEPBOTO TMOKOJCHUS, PACIHICIIJICHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOrO HacienoBanus . MeHaenss, TOMOJIOTHYECKUX PAIOB B
HACJIEICTBEHHOU M3MEHYHUBOCTU H. n. Basuiosa), IIPUHLIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMUCaHUE, H3IMEPEHHE,
HaOII0ICHNE, SKCTIEPUMEHT);



YMEHHE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuil, rpubOB, pacTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB M CUCTEM
OpraHOB pACTEHM, MKUBOTHBIX, YeEJIOBEKa, TMPOIECCOB >KU3HEIACATEIHLHOCTH,
MPOTEKAIOIIUX B OPraHU3Max PACTCHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHIX
MPOLIECCOB: OOMEHa BEIECTB (META0OIN3M), MPEBPAILICHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(MHOrO U reTepoTpodHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, aMOpUOTreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  pPa3BUTUSl  OpraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICICTBHS T'€HOB, T€TEPO3UCaA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aHMMOCBSI3U MEXIY OpraHOMIaMU KIETKHM U HX
(GYHKIMSMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH W HX QYHKIUSIMH, MEXKITY
OpraHaMH W CHCTEeMaMH OpPTaHOB y pAacTEHUH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUAMH, MEXKIYy CHCTEeMaMH OpPraHoB U HMX (YHKIMSIMH, MEXIy STaraMu
oOMeHa BEIECTB, 3TallaMU KJIETOUYHOTO LIUKJIA U KU3HEHHBIX LUKIOB OPraHU3MOB,
TanaMu >MOPUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM U (EHOTUNOM, (PEHOTHUIIOM M
dbakTOpamMu cpeibl OOMTaHUS,

YMEHHE BBISBIATH OTIWYUTENbHBIE TIPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHU, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME aAPTyMEHTHI, OHOIOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl TOKA3aTENbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a49H, BBISBIATH MPUIUHHO-CIICICTBEHHBIE
CBSI3M MEXKIY MCCIETyeMbIMU OMOIOTHUYECKUMHU MPOLIECCAaMU U SIBJICHUSAMH, JeNIaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

yYMEHHUE BBINOJIHATH JTA0OpATOPHBIE M TPaKTUYeCKue padoThl, COOJIOIATH
MpaBuJia MpU padoTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TMPOBEPSITh HX OKCIEPUMEHTAIBHBIMH
cpeacTBaMu, GOpMyIUpys Ielb HWCCICIOBaHUS, aHATW3UPOBATH TOTYYCHHBIC
pe3yNbTaThl U JENIaTh BHIBOIHI,

YMEHUE y4acTBOBAaTh B Y4EOHO-MCCIEAOBATENIbCKOW padoTe 1Mo Ouosoruw,
DKOJIOTMH W MEIUIIMHE, TIPOBOJMMOI Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
NyOMMYHO  TPEACTABIATh  TOJMY4YEHHBIC  pEe3ylbTaThl HAa  YYCHUYECKUX

KOH(epeHInsIX;
YMEHHUE OIICHHBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  Ouwoyoruu W MeAMIMHBI  (KJIOHUPOBAHHWE,  HUCKYCCTBEHHOE

OTUTOZIOTBOPEHHUE, HANpPABJICHHOEC W3MCHCHHE TEHOMAa W CO3JaHHE TPAHCTECHHBIX
OpraHu3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynmymied mnpodeccruoHanbHON
NeSTEALHOCTH B 00JacTH OUOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIIICTBA, MUINEBOM MPOMBIIICHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccuu U
MNPOJOHKEHHE OMOJIOTMYECKOro O00pa3oBaHHMA B  OpraHU3alUAX  CPEAHETO
MPO(eCCUOHAILHOTO 1 BBICIIETO 00pa30BaHMs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4eOHOTO mpeameta «buomorus» B 11
Kjlacce NOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECTE€ M POJU OHOJOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B TO3HAHUHM 3aKOHOB MPUPOJIBI M PEIICHUH SKOJIOTHYCCKUX
npo0jeM 4YeloBeuecTBa, a TakKe B PEIICHUHM BOMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONB30BaHUA, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKIJIaJI€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BIQJE€Th CHCTEMON OHOJOTMYECKHMX 3HAHWH, KOTOpas BKIIOYACT
omnpeneseH!s] W TOHMMAaHHE CYIIHOCTH OCHOBOIOJIAraloNuX OHUOJIOTHYECKUX
TEPMUHOB M TIOHITHM (BHUJ, dKOcHCTeMa, Ouocdepa), OMOJIOTHUECKHE TEOPUHU
(aBommonionHas Teopus Y. JlapBuHa, CHHTETHUYECKAsT TCOPHS SBOJIOINHN), YICHHS
(A. H. CesepiioBa — o myTsiX ¥ HampaBieHusx sBojronuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus JIk. Xapau u B. BaifrOepra,
3apoapimieBoro cxoiactea K. M. bopa), mpaBuna (munumyma FO. Jlubuxa,
AKOJIOTUYECKON THUpPAMHIbl DHEPTuu), Tunotesbl (rumoreza «mupa PHK» V.
I'unGepra);

yMEHHE  BJAJACTh  OCHOBHBIMH  METOJaMH  HAy4YHOTO  ITO3HAHWS,
UCIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX YKUBBIX 0OBEKTOB M 9KOCUCTEM
(omucanue, u3MepeHue, HaONIOJACHHUE, DKCIIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MECHECHHUI B TIPUPOJIC;

YMEHHUE BBIJICIATh CYIICCTBEHHBIC IIPU3HAKH: BHJOB, OHWOTCOIICHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIM3UPYIONIETo, ABKIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O orbopa, AJITOTIATPUUYECKOTO u CUMITaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI OBOJIONMN HA TeHO(DOH T MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HANIPABICHUH
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTaHaBIWBAaTh B3aWMOCBSI3M MEXIY TPOIECCAMU DBOJIOINH,
JBYDKYIIUMHA CUJIAMU aHTPOIIOTeHE3a, KOMIIOHEHTAMHU DPA3JHYHBIX YKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMUMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
PUCIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHusl, a0MOTUUECKUX U OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBS3€H OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTEHHBIX U3MEHEHHI B YKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHUE WCIIOJIh30BaTh COOTBETCTBYIOIIHME APTYMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JJISI JJOKA3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB M CPeIbl OOUTAHMSI, SAMHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpPaHEHUS MHOrooOpasus BHUIOB W
AKOCHCTEM KaK yCJIOBHS COCYIIECTBOBAHUS TPUPOJIBI U YEIIOBEUECTBA;

YMEHHUE perniaTh OMOJOTUYECKHUE 3a]]a4H, BBISIBISATH TPUIHMHHO-CIICACTBEHHBIC
CBSI3U MEXTY UCCIEAYEMBIMU OMOJIOTHYECKUMHU TIPOIECCaMU U SIBICHUSIMHU, J€TIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHUH TTOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATh JIA0OpATOpHBIE M MpakTUYecKue padoThl, COOJIOIATH
npaBuiIa npu paboTe ¢ ydeOHbIM U JaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATBHBIMU
cpenctBamu, (GOPMYIUPYS IIEIb HCCICIOBAHUS, AHAIU3UPOBATH TIOJyYCHHBIC
PEe3yNbTaThI U JCIaTh BHIBOIBI,

yMEHHUE Y4YacTBOBAaTh B Y4€OHO-HCCIIENOBATEILCKONW paboTe Mo OuOoJIOrHH,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAUMON Ha 0a3e HIKOJBHBIX HAYyYHBIX OOIIECTB, U
MyOJUYHO  TIPEACTABNIATH  TMOJMYYEHHBIC  PE3yNbTaThl HAa  YYCHHYECCKUX
KOH(epeHUHUsIX;

yYMEHHUE OIEHUBATh THIOTE3bl M TEOPUU O MPOUCXOKICHUU KU3HH, YEIIOBEKA
U 4YENIOBEYECKUX pac, O MPUYMHAX, TOCIEACTBUAX M CIOCO0aX MpPeIOTBpAIICHHUS
r1o0aabHBIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyayied mnpodeccrnoHanbHON
JeSATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTHUHU, IPUPOIOTIONB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUU, CEIIBCKOTO XO3SMCTBA, IMHINECBON
MIPOMBINIUICHHOCTH, YTJIYOJIATh TIO3HABATCIIbHBIA WHTEPEC, HAMpPAaBIICHHBIH Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud ©  MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHEro MpodheCcCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/m Kounrpoabnsie | IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIEe
padoThI padoTshI pecypenI
1 buonorus kak Hayka
2 JKvBble cUCTEMBI U X U3yUEHUE
3 buonorus knetku 0.5
4 XuMHYEcKasi OpraHu3aIusl KICTKH 10
3) Crpoenne u QyHKIIH KIETKH 8
6 OOMeH BellecTB U MpeBpalleHue Y HEPTUH B 9 1
KJIETKE
7 Hacnencreennas unpopmanus u 9 05
peanu3anus e€ B KJIeTKe
JKM3HEHHBIN [IUKIT KJIETKA 6 1
9 CtpoeHue 1 pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3mHoOkeHue u pa3BuTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HACJIECICTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 broTexHONMOTHS ¥ CHHTETUYECKast OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

102

13







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KOMIIeKCHas HAayKa U KaK
4aCcTb COBPEMCHHOI'O O6H_ICCTB8.

JKuBble cucTeMBI U UX CBOIICTBA

ypOBHeBaﬂ OpraHu3anus )XUBbIX CHCTEM

Hcropust OTKpBITHS U U3Y4EHUS KIIETKH.
Knerounas teopus

Meroasl MOJIEKYIIIPHON U KJIETOYHON
ounonoruu. [IpakTrueckas padbota
«M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH
(xpomatorpadus, anexrpodopes,
muddepeHnmranbHoe HeHTpUuyrupoBanue,
IT1IP)»

0.5

XUMHUYECKUN COCTAB KIIETKHA

MI/IHCpaJ'IBHBIC B€IICCTBA KJICTKH, UX
Ounoyorunueckas POJib

Opranudeckue BeIecTBa KJIETKH — OEJKU.

JlaGopatopHnas pabora «OOHapyKeHue
0EJIKOB C TTOMOIIBIO0 KaUeCTBEHHBIX
peaKuuii»

0.5

CaoiicTBa, kiaccuduranys 1 GQyHKIUN
0eJKoB




OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHN —

10
YTJIEBOJIbI

11 Oprannyeckre BeIecTBa KIETKH —

JIUTTHIBI
Hykneunossie kucnorsl. [IHK u PHK.

12 Jlaboparopuas pabota «Vccienoanue 05
HYKJIEMHOBBIX KHCJIOT, BBIIEJICHHBIX U3
KJICTOK PA3JIMYHBIX OPraHU3MOBY»

13 Crpoenue u pyakiuu ATO. [Ipyrue
nykineozuarpudocdarsr (HTD)

14 CexBenupoBanue JJHK. Metost
TC€HOMHKH, TPAHCKPUTITOMUKH, IPOTCOMUKH

15 MeTo/1bl CTPYKTYpHOM OHONIOTHH

16 Tune! knetok. [IpokapuoTuueckas KieTka
CtpoeHne 3yKapuOTHUECKOU KIIETKH.

17 [IpakTuueckas pabota «3yueHue cBOCTB 0.5
KJICTOYHOIM MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.

19 [IpakTuueckas padbora «M13yuenue 05
JBYDKEHUS TUTOTUIa3MBI B PACTUTEIHHBIX
KIIETKaxX)

[TomyaBTOHOMHBIE OPTaHOMIbI KJIETKH:

20 MUTOXOHAPHH, TUIaCTH IbL. JlabopaTopHast 0.5
pabota «/ccnenoBanue mia3Monnsa u '
JETIIIa3MOJIM3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOUABI KIETKU

22 Crpoenue u GyHKIIMHM sapa




23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIECTOK
sykapuor. JlaboparopHas padoTa
«M3ydeHue cTpoeHHsI KIIETOK PAa3IMIHBIX
OpPTraHU3MOBY

0.5

24

ACCHUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaIuTHIeCKOH aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl I
KaTasiasbl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
paclLeIUIeHHs] IEPOKCHIa BOAOPOA B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OETKU-UHTHOUTOPHI

27

ABTOTpO(HBIN TUIT OOMEHA BEIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas pabora
«CpaBHeHue nporeccoB (poTocuHTE3a U
XEMOCHHTE3a

0.5

30

AHa’poOHbBIe Opranu3Mbl. Buabl OpokeHusI.
JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3MBbI. JTaIbl
HHEPreTHYECKOro oOMeHa

32

DHeprusi MeMOpaHHOTO TPaJUEHTa
npoTtoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cruHTAa3bI

33 Peakiuu MaTpu4HOTO CHHTE3a
34 Tpanckpunius — Marpuusbiid cuaTe3 PHK
35 Tpancnsamnus u e€ 3Tarnbl
36 KoaupoBanue aMuHOKUCIIOT. Potb
pubocom B OnocuHTE3e Oenka
37 Opranu3zaiys reHoMa y IpoKapuoT U
yKapuoT
38 MonekynsipHble MEXaHU3MbI IKCIIPECCUU
TCHOB Y DYKapuoT
Bupycbl — BHEKJIeTOUHBIE ()OPMBI KU3HH U
39 obnuraTHbIe Mapa3uThl. [IpakTHyeckas 0.5
pabota «CoziaHue MOJIeNid BUPYCa»
40 BupycHrbie 3a0051eBaHNs YeTOBEKA,
KUBOTHBIX, PACTEHUI
41 HanorexHomornu B OMOJIOTMY U MEIULIHE
42 JKu3HEeHHEBIN UK KJISTKU
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JTaboparopHas paboTa
44 «M3ydeHne XpoMoCcoM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHnue KIETKH — MHUTO3
Tunsl kneTok. KapuoknHes u IUTOKKUHES.
46 JlabopaTtopHas pabota «Habmonenune 05
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIYKa
(Ha rOTOBBIX MHUKpOIIpEnapaTax)»
47 Perynsuus :KM3HEHHOTO LUKJIA KIIETOK




48

Opranu3M Kak eIMHOE 1IEJI0e

Txanu pactenuid. JlTaboparopHnas padora

49 . - 0.5
«3yueHne TKaHel pacTeHUI»
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas padora «/3yueHue TkaHei 0.5
KHUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3y4eHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrOKeHHEe OPraHN3MOB

54 [Iutranue opraHu3mMoB

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.
[TummeBapuTenbHAs CUCTEMA YEIIOBEKA

56 JIpIXxaHue OpraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YelloBeKa

58 TpancnopT BeliecTB y OpraHu3MOB

59 KpoBeHocHas cucreMa Mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Brinenenue y opraHu3smMoB

61 3amura y OpraHu3MoB

62 NmMmyHHast cucTrema yenoBeka

63 PaznpaxuMocCTh U perynsius y
OpPTraHHU3MOB

64 I'ymopanbpHas perymsius u SHIOKpUHHAs

CHUCTEMA KMBOTHBIX U YCIIOBCKA




65

@DopMbl pa3MHOKEHUSI OPraHU3MOB

66

ITonoBsoe Pa3MHOXKCHHUEC

67

Meiios

68

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MoJIOBHIX KieToK. Jlaboparopnas paboTa
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparax»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

3akJazKa OpraHoB U TKaHEH u3
3apO/IBIIICBHIX JINCTKOB

71

PocT 1 pa3BUTHE KUBOTHBIX.
JlaboparopHast pabota «BeisiBIIeHHE
MIPHU3HAKOB CXOJICTBA 3apPO/IbIIICH
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3sMHOXEHUE U pa3BUTHE PACTEHUN.
JlabopaTtopHas pabota «CTpoeHre OpraHOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUI»

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PAa3BUTHUA
TCHCTUKH KaK HAaYKH

74

OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
00BEKT T€HETUYECKUX UCCIIEIOBAHMI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabota
"N3y4yeHue pe3yapTaToB MOHOTHOPHIHOTO
CKpeUIMBaHUA y Ap030(puIIbl"

0.5




HI/ITOJIOI‘I/I‘-IeCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEUIMBaHUs
77 AHanuzupyrolee ckpeuiuBanue. Hernonnoe 1
JOMUHHUPOBaHKE
JluruOpuiHoe CKpeIBaHue.
78 [Ipaktuyeckas padora «M3yueHnue 1 05
Pe3yNbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y Ipo30(GuiIb»
79 [{uTomornyeckue OCHOBBI TUTHOPHUIHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HaclIeZIOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACJIEICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kak 1eJIOCTHAs CHCTEMA 1
84 ['eneTn4ecknii KOHTPOJIb Pa3BUTHS 1
pacTeHuil, )KUBOTHBIX U YeJIOBEKa
85 N3meHunBOCTh NpHU3HAKOB. Bribl 1
M3MEHYHUBOCTH
86 MonudukanronHas I3MEHUYUBOCTh 1
BaprannoHHbI psia ¥ BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
87 «MccrnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTU(UKAITMOHHONW N3MEHUYHUBOCTH. '
[TocTpoeHne BapranimOHHOTO psiia U
BAPUALIMOHHON KPUBOI»
88 I'eHoTHIIMYECKAst U3MEHUYNBOCTb. 1
KomOuHaTHBHAs HN3MEHUYUBOCTh
89 MyTarmorHas '3MEHYHUBOCTb. 1 0.5




[IpakTrueckas padorta «MyTanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

3aKOHOMEPHOCTH MYTallMOHHOT'O IIPOLECCA.
OnureHeTHKa U 3MUTe€HOMUKA

91

I'enetuka yenoseka. [IpakTuueckas pabota
«CocTaBiieHIE U aHAIH3 POJOCIOBHOI»

0.5

92

MeTtoasl MEIUIIMHCKON T'€HETHKH

93

3HayeHHe MGHHHHHCKOﬁ T'CHCTHUKH B
npeaoTBpAICHHUU U JICUCHUH I'CHECTUYCCKUX
3a00/1€BaHNH YeI0OBEKa

94

OCHOBHBIE TIOHSTHS CEJICKIIHH.
JlaboparopHas pabota «/3ydeHnue copToB
KYJIbTYPHBIX PACTEHUHI U IOPOJ TOMAIIHUX
JKUBOTHBIX»

0.5

95

MeToab! celneKIIMOHHOM paboThl.
JlabopaTtopHas pabora «3yduenrne MeTo 0B
CEJIEKIIUU PACTECHHIN

0.5

96

JIOCTHIKEHMSI CeJIEKIIUU PACTeHUH U
KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHne, U3y4eHHue U UCTI0JIb30BaHUE
T€HETUYECKUX PECYPCOB

98

brotexHonoryus Kak Hayka u OTpacib
npousBojcTBa. [Ipaktuueckas pabota
«3yuenne 06beKTOB OMOTEXHOIOT UM

0.5

99

OCHOBHbBIE HAMPABIICHUS CHHTECTHYCCKON
OHOIOruu




100 XpOMOCOMHAs ¥ TCHHAs! MHKCHEPHS

101 Menunuackue OMOTEXHOIOT T
102 Pesepsublii ypok. [IoBropenue, 1
000011IeHNEe, CHCTEMATH3aLMA 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOT'PAMME




11 KJIACC TemaTu4yeckoe NJIAHUPOBAHME.

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMmbl Bcero Konrpoapueie | Ipakrueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 3
MIPEACTABJICHUI B OMOJIOTUH
2 MukpoasBotonus 1 e€ pe3yinbTaThl 10 2
3 Maxkpo3Boitonus U €€ pe3yJIbTaThl
4 [IpoucxoxaeHne U pa3BUTHE )KU3HU Ha 3eMJie 9 1.5
5 [TpoucxoxaeHue yeaoBeKa — aHTPOIOTeHe3 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIICHUSX
6 OpPraHU3MOB M HaJJOPTAHU3MEHHBIX CHCTEM C 2 0.5
OKpYKarollen cpenou
7 Opranusmsl 1 cpefia OOUTaHus 1.5
8 DKoJorus BUAOB U MOMYJISIUN 0.5
9 DKOJI0THs COO0IIECTB. DKOIOTUYECKHE 8 05
CUCTEMBI
10 brocdepa — rimobanpHas sKocHcTeMa 6
11 UYenoBek 1 OKpykarolas cpeaa
12 PesepBHOe Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 0 7.5




11 KJIACC Iloypo4Hoe nJIaHUPOBaHHE

N KounyecTBO 4acoB DJIeKTPOHHbBbIE
11;-)11 Tema ypoka Beero Konrpoasnsie | Ilpakrnyeckue fI[:;'?eHI/Iﬂ uudpoBrie
padoThI padoThI oOpa3oBare/bHbIE
pecypcsl
OBonmonuronHas Teopus Y. Jlapuna
MounexynspHble CBUIETEIBCTBA IBOJIIOLAN
3 Mopdono7uueckue u SMOPHOIOTUIECKHE 1
CBUJIETEILCTBA IBOJIIOLUN
4 [TaneonTonoruueckue u 6uoreorpaduyecKue 1
CBUJIETENLCTBA IBOJIIOLIUU
5 O06o6marmuii ypok mo teme: CBHIETEIbCTBA 1
IBOJIIOLUH.
6 Mopdonorudeckre 0COOCHHOCTH pacTEHUI 1
Pa3IUYHbBIX BUJOB
7 [Tonynsiumonnas crpykrypa Buga.Bun. Kpurepun 1 05
suaa.llomymsanus.
8 HacnencrBennas ”3MEHYMBOCTb-UCXOJHBIN 1
MaTepua JUisl 3BOJIIOLUH.
9 Ponb n3MeHunBOCTH B HBOJIIOLIMOHHOM IIPOLIECCE. 1
10 HampaBneHHble U ciny4aiiHble N3MEHEHUS 1
reHO(OH/IOB B PSTy IOKOJICHU.
11 EcrecTBeHHbI 0TOOp — HaIpaBisAIOMIMNA (haKTop 1
ABOJOLMH. J[BIKYIINHI U CTaOUIU3UPYIOIIUI 0TOOP
12 @DOpMBI €CTECTBEHHOT'O 0TOOPA B MOMYJISIUAX. 1
JM3pynTUBHBIN U IOJIOBOH OTOOP.
Bo3HUKHOBEHME alaniTalliid y PACTEHUH U JKUBOTHBIX
13 B pPe3yJIbTaTe €CTECTBEHHOTO 0TOOpA. 1 0.5

[ToxpoBUTENLCTBEHHAS U TIPEJOCTEPETaronias




OKpacka.

Apomop}o3 1 uaroamanTanys, OMOJIOTHISCKUI

14 0.5
nporpecc.
15 JlaGopaTtopHas paborta «I[Ipucnoco6ieHHOCTD 05
OpraHu3Ma K cpezie OOMTaHUsD)
16 Bunoo6pa3zoBanue:reorpaduaeckoe,3K0I0rnIecKoe.
17 BunooGpa3zoBanue. [IpsiMbie HaOt0IcHHS TIpOIIecca
IBOJTIOIUH.
18 MaxposBostrorusi. MEUKpO3BOIIOLIUS
19 O6o6maromuii ypok 1o reme: BunooOpazoBanue.
20 CoBpeMeHHBIC TIPE/ICTABJICHUS O BOSHUKHOBCHHH
)Ku3HU. buorenes
21 I'eoxpononorus. ['mobanpHbIC KaTacTPOQHI.
29 Pa3Butue xu3Hu B kpunto3oe. [lepBbie ciienbl Ku3HU
Ha 3emuie.
23 Pa3Butue KU3HU B 1a€030€ U B ME3030€.
24 PazButue xu3HM B KaltHO30€
25 MHoroo6pasue opraandeckoro mupa. Cucremaruka
26 O6o6marmuii ypok no teme: BosHukHOBeHHE
JKU3HU Ha 3emuie.
97 [TonoxxeHue yenoBeka B CUCTEME KUBOTO MHPA.
DBOJIOIUS COBPEMEHHOTO YesioBeka.Packl.
28 [Tpenku yeroBeKa: aBCTPATOTIMTEKH.
29 [TosiBneHme YenoBeKa pa3yMHOTO. 0.5
30 bronornueckre v conuanbHbie (HaKTOPHI IBOTFOITUN
YeIloBeKa.
31 O6o06matomuii ypok 1o teme: [Ipoucxoxaenue

YCJIO0BCKa




B3anmooTHOIIeHNs OpraHu3Ma U CpeJibl.

32 ITP.Nel «OnieHka BIHMSIHUSI TEMIIEPATYPhI BO3IyXa HA 1 0.5
YEeJI0BEKa»
33 [Tonynsammst B 3KOCUCTEME 1
34 DKoJIornuecKkas HUIIA, MEKBHIOBBIE CBSI3HU 1 0.5
35 Coo011ecTBa U 3KOCUCTEMBI 1
36 DKocHucTeMa: YCTOHYUBOCTD U TMHAMHKA 1
37 Koncopuuu. @nykranus. Cykieccus. 1
[TP.No2 «AKBapuyM Kak MOJI€Tb SKOCUCTEMBI
38 Bbuonenos,onoror.
39 Buoreonenos.
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe
41 Biusaue yenoseka Ha 1
9KOCHUCTEMBI. ATPO3KOCHCTEMEI.
42 O6o0maromuii ypok mo teme: Opranusm u 1 05
OKpYKarolas cpena
43 I'eneTnka Kak OTpacib OMOJOTUICCKON HAYKH. 1
Pa6otel I . Menpaens
44 3aKOHOMEPHOCTHU HACJIEI0BAHUS
45 Pemenne reneTndeckux 3amaqa
46 Pemenue reHeTnyeckux 3a1aq
47 XpOMOCOMHasI TEOpHS HACIECTBEHHOCTH. 1
I'enernka moia
48 MeTto1bl U3ydeHHs HACTIEICTBEHHOCTH YEJIOBEKA. 1 05
JL.P.Ne «CocraBneHue poJJoCIOBHON CBOEH CEMbU
49 Pemienue reneTuecKrx 3a1a4 Ha HacJleOBaHUE 1
MIPU3HAKOB CICTUICHHBIX C ITOJIOM.
50 [{uTomrazMarudeckasi HaCJIeICTBEHOCTh 1




51 O6o0maromuii ypok 1o teme: I eHeTuka. 0.5
52 Buocdepa u 6uomsl
53 JKuBoe BelecTBO U OUOr€OXUMHUYECKHE 1
KPYTrOBOPOTHI B Onocdepe.
54 buocdepa u uenosek. Konnenius ycroianBoro 1 05
pa3BUTHSL.
55 ITP.Ne3 «CpaBHuTENbHAS XapaKTEPUCTUKA 1 05
MPUPOJHBIX U HAPYIIEHHBIX SKOCUCTEM
56 O06o6maromuii ypok mo Teme: buocdepa. 1 0.5
57 OxpaHa BUIOB MOMYJISIIHA. 1
58 Oxpana 3KkocucTeEM 1
59 buonornyeckniit MOHUTOPHUHT 1
60 I1.P. No4 «OnpenenieHue KauecTBa BOJIbI» 1
61 O06o6mmarmuii ypok 1mo Teme: buonorunueckue 1
OCHOBBI OXpaHbl IPUPOJIBI.
62 OCHOBBI MOJIEKYJISIPHON OHOIOTHI 1
63 Pentenue 3a1a4 Ha BeIYHMCICHUE MacChl O€Ka,ero 1
CTPYKTYPBHI.
64 Pemenue 3amanuii ¢ pa3BepHYTHIM OTBETOM.
65 Pemrenne 3amanmii ¢ pa3BepHyTHIM OTBETOM
66 Cucremaruka. OCHOBHBIE CHCTEMAaTHYECKHE 1
KaTeropuu.
67 Wrorosas koHTposbHAA pabora B popmate EI'D.
68 PesepBHoe Bpems 0.5




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorust, 10-11 kmacc/ [laceunux B.B., Kamenckuit A.A., Pyomos A.M. u
npyrue; nmoa peaakuuent I[laceunnka B.B., AkiinonepHoe o011ecTBo

«3narensctBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIbBI JUIA YYUTEJA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET.









