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MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueOHOMY mpeamety "buomnorus" (mamee - Owosorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konnenuuu mnpenojaBaHus ydeOHoro mnpeamera «buojorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil pabouel mporpaMMbl BOCIIUTAHUS.

VYueoOnslii npeamer «buonorus» yrayOnéHHoro ypoBHs usydenus (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOM oOnactu «EcTecTBeHHO-
HayuHele mnpeameTb». CormacHo mnonoxenusm @OI'OC COO mnpoduibHbie
yueOHbIE MPEeIMEThI, U3ydyaeMble Ha YTrayOJEHHOM YpPOBHE, SIBIISIIOTCS CIOCOOOM
muddepeHnan  OOy4eHUsT Ha YPOBHE CpEeAHEro oOIIero oOpa3oBaHUs H
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTb MEXKJIYy OCHOBHBIM OOIIMM, CPEIHUM
o01mMM, cpeHUM MPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs
KOXIbIA M3 OTUX Y4E€OHBIX MPEAMETOB JOJDKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBA3AaHHBIX C MpoQopUeHTalMed OO0YyYalolUXCs W CTUMYJIMPOBAHHUEM
HMHTEpeca K KOHKPETHOM OO0JacCTh HAy4YHOTO 3HAHMWsI, CBSI3aHHOTO C OWOJIOTHUEH,
MEAUIUHON, SKOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ywyebHomy mnpeamery "buonorus" ma€t mpencraBlieHHE O
Heau M 3ajadax Hu3ydeHusi yuyeOHoro mpenmera «buosorusi» Ha yriyOi€HHOM
YPOBHE, ONpeAesieT 00513aTeIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpIKaHUE, €TO
CTPYKTypUpOBaHUE MO paslellaM U TeMmaM, paclpeaesieHHue 1o Kiaccam,
PEKOMEHAYET TOCJIEeI0BaTeIbHOCTh H3YyUYCHHS Y4eOHOro Marepualia ¢ y4E€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme mo Ouoioruu
peanu30BaH MNPUHIUIT MPEEMCTBEHHOCTH C M3YYCHUEM OHOJIOTUHM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogapss 4eMy MOpOCMaTpUBaeTCs
HANPaBJICHHOCTh HA  TOCIEAYIONIEe pPa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPHEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUNA O 3I0POBOM 00pa3e KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOI0 OTHOIICHUS K OKpyXaromel mnpupoaHoi cpene. B
nporpaMMe Mo OWOJOTUM TaKXe€ IMOKa3aHbl BO3MOXKHOCTH Y4€OHOTo MpeameTa
«buonorus»y B peammsamuu  TpeboBanmit DPI'OC COO K MmWIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJabTaTaM OOydeHUs U B
dbopMUPOBAaHMU OCHOBHBIX BHJIOB Yy4e€OHO-IO3HABATEIbHOU JACATEILHOCTH
0o0y4Jaromuxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOTO O0pa30BaHUsl Ha
YPOBHE CpeJHEro 00111er0 00pa3oBaHusl.

VYuebnsbiii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBepmiaeT Owojornyeckoe oOpa3oBaHME B IMKOJE W OPUEHTUPOBAH Ha



paciidpeHre U yriayOsjeHue 3HaHMM OOyYaroIIMXCs O YKHUBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTHMH, IMOPUOJIOTMU U OHOJIOTUM Pa3BUTHI,
TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

N3yuyenne yueOHOro mnpenmera «buonorus» Ha yriyOJI€HHOM YpOBHE
OPUEHTHPOBAHO Ha IMOJArOTOBKY OOYyYalOIIMXCA K MOCIEAYIOMIEMY MOJYYEHHIO
Ouonoruyeckoro  oOpasoBaHMsi B By3ax M OpraHM3alusX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMOJOrMYECKUX  3HAHWM, TMOJYYEHHBIX NPU M3YyYEHUU OOYyHaIOIIUMHUCA
COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX Pa3/esioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3TH 3HaHMWS MONyYarOT pa3BUTHE. Tak,
paciivpeHsl U yriyOJeHbl OWOJIOTMYECKHE 3HaHMS O PaCTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHuU3Me YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPble MOKHO HCIIOIb30BATh KaK OPUEHTHUPHI JJI MOCIEAYIOLErO
BbIOOpa mpodeccun. Bo3dMokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJTYYEHHBIMU OOYYAIOIIMMUCA TNPU H3YHYEHUU
($u3MKH, XMMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHoMy npeamery 'buosorus" orpaxaer
CUCTEMHO-YPOBHEBBII M 3BOJIIOIMOHHBIA MOAXOAbl K M3YYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHbIE JJIs )KMBBIX
CUCTEM Pa3HOI'0 YPOBHS OPraHM3aliH, YBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEHHUs1 OHMOJOrMueckoro paszHooOpazus miaHeTsl. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJIOTHH, SMOPHUOJNIOTHHM U
OMOJIOTUM PAa3BUTHSI, TEHETUKH U CEJEKLIHUH, OMOTEXHOJOTMH M CHHTETUYECKOU
OMOJIOTUH, AKTYaJIU3UPYIOTCA 3HAHUS OOydYaromMXcs MO OOTaHHMKE, 300JI0THH,
aHaToMuu, Qusuosoruu uenoBeka. B 11 kmacce u3yuaroTcs 3BOJIIOLIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yU4eHHue 0 Ouocdepe.

VYyeOnsii npeamer «buonorus» mpuszBaH  00€CNEUUTh  OCBOEHHUE
o0y4aronMMucss OMOJOTMYECKUX TEOPUN U 3aKOHOB, UIEH, MPUHIIMIIOB U MPABUII,
JIeXKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHHUU O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOIYJISLHUH,
OMOIIEHO03a, YKOCUCTEMBI, O BBLIAIOIIMXCS HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. J{7st
pa3BUTHS M TOJJIEP)KaHUS HHTEepeca OOydaromuxcs K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpXKaHUHU MPOTpaMMbl
o OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW oOJacTH OHOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
YU€HBIX B PELIEHUE BAKHEUIINX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenb uzydenus yuebHnoro npeamera «buonorus» Ha yriyonéHHOM ypoBHE —
OBJIaJICHHE  OOYyYalOUMMUCS  3HAHUAMHU O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allMM JKHUBBIX CHCTEM pa3HOTO paHra W MpUOOpETEeHUuE YMEHUMU
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHMU MHTEpECa K OMPEICIEHHON o0nacTu
npoecCHOHANBbHON JEeSTENbHOCTH, CBSI3aHHOM ¢ OWoNorued, Wiu K BBIOOPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JocTkeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

OCBOCHHE OOYYAIONTUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIIETHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHHHM, MHOTOOOpa3sUM MU OCOOCHHOCTSAX OHOJIOTHYECKUX cucTeM (KJeTKa,
OpraHu3M, MOMyJsALus, BU, ONOTEOIEHO3, Ouocdepa); 0 BHIAAIOIIMXCSA OTKPBITUAX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHWE OOY4YarOIIMXCS C METOAAMH MO3HaHUS >KHUBOW TMPUPOJIBL:
UCCJIEI0BATEIbCKUMU ~ METOJIaMH  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOU H
KJIETOYHOW OHOJOTUH, SMOPUOJNIOTMM W OWOJOTMM pa3BUTUSA, TE€HETUKH U
CEJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTHH, MaJCOHTOJIOTHUH,
9KOJIOTMH);  METOJAaMH  CAMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOIMYECKUX
uccleIoBaHU B jlabopatopu M B Tpupone (HaOIIOACHHE, HU3MEpPEHHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHME OOy4YaloIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBATh W HCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIb30BATHCS
OMOJIOTUYECKOM TEPMHUHOJIOTMEH M CHUMBOJMKOW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM UM COLUMAJIbHO-3KOHOMHUYECKHUMH U 3KOJOTMYECKUMU
npobieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH JEATEIBHOCTU IO
OTHOIIECHUIO K OKpYXarouleil npupogHO cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKpYXKAlOIUX  JIOJIe; OOOCHOBBIBAaTH U  COOJIONATh  MEPHI
MpOPUIAKTUKA MH(EKIMOHHBIX 3a00JIEBaHUI, NIpaBUja MMOBEICHUS B MPUPOJE U
oOecrieueHuss 0€30MaCHOCTH COOCTBEHHOU KM3HEAESTEIbHOCTU B YpE3BbIYANHBIX
CUTyallUsIX NPHUPOJHOIO M  TEXHOIEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYAIONIMXCSI UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMHU
UCCIICIOBAaHUsIMU B OHOJIOTMH, pElIaeMbIMU €10 IpoOJieMaMu, METOI0JIOTHen
OHMOJIOTYECKOr0o UCCJIEI0BAHHS, IIPOBEICHHUS AKCIIEPUMEHTATIbHBIX
MCCJICIOBAHUM, peleHus: OMOJIOrMYeCKUX 3a1a4, MOJCIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOILIECCOB;



BOCITUTAHNE y 00YYaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOMH,
F€HETUYECKOM TPaMOTHOCTH, OOIIEH KYJIbTYpbl TMOBEJICHUS B MPHUPOJIE;
MHTErpalliid €CTeCTBEHHO-HAYUHbIX 3HAHUMY;

npuoOpeTeHue  OOyYalONIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBHOM
MIPUPOJIOTIOIB30BaHUU (COOJIIOEHUE TPaBWII MOBEICHUS B MPUPOJAE, OXPaHbI
BUJIOB, YKOCUCTEM, OUOochephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 310POBBS
OKpyXXaromux Jrojaer (cobmoaeHus wmep MNpodUIaKTHKU — 3a00JIEBaHMM,
oOecrnieueHrne OE30MACHOCTH KU3HEACSATENHOCTH B YpPE3BBIYANHBIX CHUTYAIHIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTHYECKUX 3HAHUN U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHME  YCIOBUM Uil  OCO3HAHHOTO  BBIOOpa  OOYy4YarOMIMMUCS
VHJIUBUTYJIbHOMN oOpazoBaTeabHON TPACKTOPUH, crocoOCTBYyIOIIEH
nocleAyomemMy MTpodecCHOHATPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
UHIVMBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee yncI0 4acoB, OTBEACHHBIX HA M3yYEHHE OMOJIOTUU Ha yTiyOJIEHHOM
YpOBHE cpeaHero oo0riero oopa3oBanus, coctarmsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIO).

Ot60op opraHu3aIMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYUIECTBJISIETCS ¢ YYETOM CHenu(UKU ero CoJepKaHUsl W HANpaBJICHHOCTH Ha
POJOJDKEHNE  OMOJOTUYECKOrOo OOpa3oBaHUsS B OpraHU3AlMSAX  CPEIHETrO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIIOBUEM MPU 00yUEHUN OMOJIOTHH Ha YriyOJIEHHOM YpOBHE
SBJISIETCSl TIPOBENICHUE JTA0OPATOPHBIX M MpaKTU4YecKux padoT. Takxke yuactue
00Oy4aromuxcsi B BBIMIOJHEHUU MPOCKTHBIX M y4eOHO-HCCIENOBATENbCKIX PadoT,
TEMaTHUKa KOTOPBIX OMpEACNAeTCSs Y4YUTelleM Ha OCHOBE  HMEIOLIUXCS
MaTePHAITbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue TpOrpaMMbl, BBIIEIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY
rocyjiapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. Buosiorusi Kak Hayka

CoBpeMeHHas Onosorusi — KOMIUIEKCHas: Hayka. Kpatkas uctopus pa3BUTHS
Oouonoruu.  buomornueckne HaykKd M U3y4aeMble ~HUMHU  TPOOJIEMBI.
dyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOHCKOBBICE HAy4HbIE HCCIECIOBAHUS B
ouosnoruu.

3HaueHue OMOJOruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbel Mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OHMOJOTHM B
MPAKTUYECKOM  ACATEIBHOCTH YEJIOBEKA: MEIHUIMHE, CEJIIbCKOM XO3SHCTBE,
POMBIILJIEHHOCTH, OXPAaHE NPUPOBI.

JleMoHCTpanun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackuu, U. I1. I1asnos, 1. 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJOTMM C JAPYTMMHU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. J)KuBble CHCTEMBI H UX H3yYeHHUE

XuBble cucTeMbl Kak NpeaMer u3ydeHusi Ouonoruu. CBONCTBA KUBBIX
CUCTEM: €IUHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCT,
CJIO)KHOCTb U YIIOPSZOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTH, CaMOOpPTraHW3aLKs,
CaMOBOCIIPOM3BECHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIN, KJICTOYHBIMH,
TKaHEBBIM, OpTraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, AKOCUCTEMHBIN
(6uoreoneHoTnueckuit), OmochepHbiii. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE MpHU3HAKU XHBOro. JKu3Hp Kak (opma cCyliecTBOBaHUS
Marepur. Hayku, n3yyaromme >KMBbIE CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AlUU.

N3yuenune xuBbIX cucteM. Metoawsl Ouosiornyeckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [[oHsTHEe 0 3aBUCHMON U
He3aBUCUMOW IniepeMeHHOU. IlnanupoBanue »skcnepumenTa. IlocraHoBka u
npoBepka runote3. Hynesass runoresa. [lonstue BbIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonornyeckux mAaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UWCKaXEHUs pe3yJabTaToB JKcrepuMeHrta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHCcTpanuu



Tabmuupr u cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «buosornueckue
cuctembl», «CBOWMCTBAa KHUBOW MaTepuu», «YPOBHH OpraHU3alMU KUBOU
npupolb», «CTpoeHrne KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBEUeCKoro opranuzma», «buoreonenos», «buocdepa», «MeTomb
U3YYEHUS KUBOU IPUPOIBD.

O6opynoBanme:  jJabopaTopHOe  OOOpyAOBaHWE IS IPOBEICHHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonp30BaHWE pA3NMYHBIX METOJOB MpHU
W3YYEHUU )KUBBIX CUCTEM.

Tema 3. buosiorusi KieTKu

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eauHUIA >kuBoro. lcropus
OoTKpbITUsA KieTku. Pabotel P. ['yka, A. Jlesenryka. Kinerounas teopus (T. IlIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJOKEHHUS COBPEMEHHOW KJIETOYHOU
TEOPHH.

MeTtoapl  MOJIEKYJSIPHOM M KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIMS,
xpoMarorpadusi, 3meKTpodope3, METOJ MEYEHBIX aTOMOB, AU(EepeHIuaTbHOE
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. H3yuenue ¢huxcuposannvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvnaa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabnuiel u cxeMbl: «CBETOBONM MHUKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID,
«HcTopust pa3BUTHS METOJI0B MUKPOCKOITUN.

ObopynoBaHHe: CBETOBOM MMKPOCKON, MHUKpOMpENnaparbl pacTUTENbHBIX,
’KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHne MeTOAOB KIETOYHOW OHOJOTUU
(xpomatorpadusi, snekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
[ILIP)».

Tema 4. XumMnueckasi opraHu3anus KJIeTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma n e€ ponap Kak pacTBOPUTENS, PEareHTa, y4acTHe B CTPYKTYpPHpPOBaHUU
KJIETKH, TEIUIOperyisiuud. MuHepanbHble BEIIEeCTBAa KJIETKH, MX OHOIOrHyeckas
poJib. PoJIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonormyeckue mnoaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypsl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oeika, MEenTHAHas CBsA3b. BTopuYHas, TpeTW4Has, 4YeTBEPTHUHAs
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukanuss OenKoB.
buonornueckue Qynkiuu 6enkoB. /lpuonsi.



YraeBoasl. MoHOCaxapuapl, AUCAXAPUIBI, OJIUTOCAXAPUIBI U TTOJTUCAXAPHU/IBL.
O6mwmit mmaH CcTpoeHHss W (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. 'mapodunbsHO-THAPOGOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurmunepunbl, ¢ochomunuasl, BOCKH, cTepousbl. buomornueckwe QyHKIUU
munuaoB. OO1IKe CBOMCTBA OMOJIOTMYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOIYIIPOHUILIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpuanun xomruiemenTapHoctu. IlpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. Mectonaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buner PHK. ®yukuuu PHK B kiieTke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornuyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIHUU B
Kietke. J[pyeue muykneozuompughocghamer (HT®@). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKUE U OMO(PU3NYECKUE HCCIIeTOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOjeKkyn. Moodenupoganue
CMpPYKMypsl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvlomepHulti Ousain u
OpeanuyecKull CUHme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JleMoHCTpanun

IToptpertsl: JI. I[Tonunr, x. Yorcon, @. Kpuk, M. Yunkusc, P. ®paHkiuH,
@. Conrep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneneHne XHUMUYECKHMX JJEMEHTOB B HEXHUBOU
npupoae», «PacnpeneneHne XuMUYECKUX SJIEMEHTOB B JKUBOW MPUPOJIE».

Tabmuuel u cxembl: «llepuoguueckass TabauIa XUMHUUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yraeBosioB», «CTpoeHHUE MOJIEKYJN JUnuaoB», «HyKIenHOBbIE KHCIOTHIY,
«Crpoenue monekynsl ATO».

O6opynoBaHue: XUMUYECKas ocya u 000pya0BaHuE.

JlabopaTropHnasi pa6ora «O0Hapy)eHHE OCIIKOB C MOMOIIIBIO0 KaYeCTBEHHBIX
pEAKLIUI».

JlaGopatopnass  paGora  «lccnegoBaHWe — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne n pyHKIMH KIETKH

Tumbl KJIETOK: JyKapuoTHYeckass W mpokapuothueckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHne mpoKapuoTHIECKOM KiaeTku. Kilerounasi cTeHKa OakTepuil U apXew.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpPOoHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib IPOKapuoOT B OMOLIEHO3aX.

CrpoeHnue U (byHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (Tasmanemma). CTpykTypa IJIa3MaTHYECKOM
MeMOpanbl. TpaHcropT BelIecTB Yepe3 IIa3MaTHUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€unas muddysus), aKTUBHBIM (MEPBUYHBIMN M BTOPUYHBIN
aKTUBHBIA TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGora HaTpwmii-
KaJIUEeBOT0 Hacoca. DHMAOIMTO3: MUHOIMTO3, (harounTo3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMHU KJIETOYHON CTCHKH PACTCHHM, TPHOOB.

Huromnasma. [uto3oins. [{utockener. /IBrmxkenue nurormiasmel. OpraHonibl
kietku. OnHoOMeMOpaHHBIE OpraHoOWAbl KJIETKU: DJHJOIUIa3MaTHYecKash CeTh
(BIIC), anmapar ['onabmku, JTU30COMBI, UX CTPOCHHE M (PYyHKUMHU. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPraHouAOB KIE€TKH. CTpoeHHE TpaHyJIsipHOTrO PETUKYIyMa.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius ammaparta ['onbmku. Moougukayusa 6enrkos 6
annapame [onvoocu. Copmuposxa benkos 6 annapame Ionvoocu. TpancnopT
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABI  KIETKH:  MUTOXOHAPWUM,  ILJIACTU[BIL.
IIpoucxooscoenue mumoxonoputi u niacmuo. Cumbuoeernes (K.C. Mepeosickosckui,
JI. Mapeynuc). Ctpoenue u GyHKIMA MHUTOXOHApPUN | Tuiactui. llepBudHeie,
BTOPUYHBIE UM  CJIOXKHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOMIACThI, XPOMOIIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouzsl kietku CtpoeHue W GyHKIUA HEeMeMOpaHHBIX
OpraHouJI0B KJIETKHU. Pu6ocomsi. IIpomesicymounvie Quramenmul.
MukpodunamenTsl. Axkmunogvle Muxkpoguiamenmyl. MBbILIEUHbIE  KIIETKH.
Axmunosvie KOMNOHEHMbl HeMbluleyHblX Kiemox. Mukpotpyoouku. Kierounbii
nentp. CTpoeHHUE U JBWKEHUE JKTYTUKOB W peCHUYEK. MUKpOTpyOOUKH
nuToriazmel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHvie benxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKH, UX CTPOCHUE U
byakiuu. Snepnpiii 0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE paCIIOIOKEHUE
XpoMOcOM B HHTep(ha3zHOM siape. Idyxpomamun u cemepoxpomamur. benku
XpOMaTUHA — TUCTOHBL. JlunHamuka s0epHoOUu 00010uKku 6 mumosze. FloepHulil
mpancnopm.

Knerounsie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK IYKapUOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JemoHCcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHHE 3YKapUOTHYECKON KIEeTKW», «CTpoeHue
KUBOTHOU  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpEnapaThl pacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOIpENnapaThl OaKTepUalbHbBIX KIETOK.

JlaGopaTopHass pabora «l3yueHne CTpOeHHS KIETOK pPa3jIM4YHBIX
OpPraHU3MOB).

IIpakTn4yeckas padora «/3yueHue CBOMCTB KIIETOYHOW MEMOPAHBD.

JlaGopaTtopnass pabGora «lccienoBaHnue miazMoiu3a W JEIJIa3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckass  padora  «/3yyeHue  JABWIKEHHS  LMUTOILUIa3MbI B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O6MeH BelllecTB ¥ MPeBPaIeHNEe YHEPTUH B KJIeTKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JBE CTOPOHBI MeTabou3Ma. Tumnbsl oOMeHa
BEIIIECTB: aBTOTPOPHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHEpreTu4yeckoe oOecreyeHue KIeTku: mnpespamieHue ATO B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakuuil KJIETOYHOIO
MeTabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUA.
Kodepmentsl. Otnuuust GepMEeHTOB OT HEOPTAaHMUYECKUX KaTaau3aTtopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBrUYHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. {DOTOCUHTES.
AHoxcueennvlll U oxcueenHvlll pomocunmes y oaxmepuil. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHmMbl PeaKkyuoHHo20 yeumpa. Polib XJIOpOIIacTOB B MpoIiecce
doTocunTe3a. CBeToBas u TeMHOBas Gazpl. Pomoosvixanue, Cz., Cy. u CAM-munsi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHME paznuyHbIX (PaKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue (POTOCHUHTE3A.

XeMOCHUHTE3. Paznoobpaszue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTpUGULKpYIOIIKE OaKTepuu, >XKelie300aKTepuu, CEepoOaKTEpUHU, BOJIOPOJHBIE
OakTepuu. 3HaUYECHUE XEMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Buaer Oposkenus. I[IpomykTbl OpokeHHS W HX
WCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
IToaroroBuTENBHBIN ATaIl. [ THKOIN3 — OECKUCIIOPOIHOE PACIICTUICHUE TITFOKO3BI.

buonorudeckoe okucieHue, Uiu KJIETOYHOE JbIXxaHue. Pojib MUTOXOHAPUIA B
npoiieccax omosoruueckoro okucienus. [{uknmmaeckue peakiuu. OKUCTUTETHHOE
dbochopunupoBanue. Ouepeuss memopanno2o epadueuma npomonos. Cunmes



AT®: paboma npomonnou ATD-cunmazwi. IlpenmyniecTBa a’poOHOTO MYyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetst: Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DoTocuHTE3)», « IHEPreTUIecKuii 00OMen», «buocuHTes
oenkay, «Ctpoenue GpepMeHTa», «XEeMOCUHTE3Y.

ObopynoBaHue: CBETOBOW MHKPOCKOM, 000pyAOBaHUE ISl MIPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopnass  pabGora  «l3ydyeHue  KaTaIMTUYECKOWM  aKTHMBHOCTHU
¢dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnasi padora «l/3yueHue QepMEHTATUBHOTO PACIICIIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

JlabopaTtopnass paGora «CpaBHeHME TpolecCOB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakunn mMatpuyHoro cuHtesa. [I[puHINMN KOMIUIEMEHTAPHOCTU B PEAKIUAX

MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHoM nHpopmaluu. ['eHeTuueckuit
KO, ero cpoucrBa. TpaHckpumnius — marpuusbld cuHTe3 PHK. ITpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.
Tpancnsiums u e€ stanbl. Yuactue TpancnopTasix PHK B OuocunTese Genka.
VYcnousi O6uocunTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Ponb pubocom B
OnocuHTe3e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHusaiusi TeHoMa y
MPOKAPUOT U PYKApUOT. Perynsius akTUBHOCTU T€HOB y MpOKapuoT. ['umoresa
onepona (d. XKako0, XK. Mano). Mozrexynaprvie mexanuszmvl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsanust 0OMEHHBIX
IPOLIECCOB B KJeTKe. KileTounbIli roMmeocTas.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJUTaTHBIE Mapa3uThl. CTpoeHUE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuznenHvill Yux
JIHK-cooepocawux eupycos, PHK-cooepoxcawux e6upycos, obaxmepuoghazos.
Obpamuas mpaunckpunyus, pesepmasd, UHmezpasd.

Bupycubie 3aboneBanus denoBeka, KUBOTHBIX, pactenuid. CITN]], COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMPYKMYpHuIX buonocudyeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyune.
lIpoepammupyemoie pynxyuu 6eaxos. Cnocobovl 0ocmasKu j1eKapcms.



JleMoHCTpanuu

[Toptpersr: H. K. Konbuos, 1. . IBaHOBCKHIA.

Tabnuiel u cxembl: «buocuntes Oenkay, «['eHeTnueckuit Koa», «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3gaHue MOIEIIA BUPYCay.

Tema 8. JKu3HeHHBIN HUKJ KJICTKH

Knerounslii 1uki, ero mepuoabl W peryisanus. HMatepdaza um mMuTo3.
Oco0OeHHOCTH TPOLIECCOB, MpoTeKaronux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  Ilpecunretndeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKUH (MMPEMUTOTUUECKUI ) MepUO bl UHTEP(DA3BI.

Matpuunsiii cunte3 JHK — permmukanus. [Ipunuunel penukanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIIICIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Temomepsl u

TeaomMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUrjmougHbelii u
raruiougHeli  HabOpsl  XpoMocoM. ['oMonoruynsle xpoMocombl. [lomoBwie
XPOMOCOMBI.

Jllenenue wietku — MuUTO03. CTraauu MHUTO3a M MPOUCXOMSIINE B HUX

npouecchbl. Tunbel Muto3a. Kapnokunes u nuToknHe3. buosornyeckoe 3HauyeHue
MHUTO3A.

Perynsuus MuTOTMYECKOro IUKIA KIeTKH. [IporpamMmmupyemasi KieTO4YHas
rubesp — arnomnTos.

Knerounoe sapo, XxpoMocombl, (yHKIIMOHAJIbHAs TeHOMHUKA. Mexanuzmol
npoaughepayuu, ougpgepenyuposku, cmapenus u eudeau xiemok. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUsL KIemKU.

JemMoHCTpanuu

Tabmuiel 1 cxeMbl: «KU3HEHHBIM UK KICTKH», «Murtos», «CtpoeHHue
xpoMocom», «Permukanusa JTHK.

OG6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: « MUTO3 B KJIETKaX
KOPEIIIKA JIYKa.

JlaGopatopnasn padora «3yuenue XpPOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

JlaboparopHnasi pa6ora «HaGmrogenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHUSI W JKU3HEACHTEIBHOCTH  OJHOKJICTOYHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKJIETOYHbIC TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCTH, Apyrue NpoTUcThl. KosloHMambHbIE OpraHU3MBI.



B3anmocCBsA3p 4YacTel MHOIOKJIETOYHOTO OpraHu3ma. TKaHHW, Oprassl Hu
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAsA, TMPOBOJAIIAS, OCHOBHAas, MexaHuueckas. OcoOEHHOCTH CTpPOCHHS,
(GYHKIMNA 1 pacloIOKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHM XKMBOTHBIX M 4e€NOBEKA. THIMBI KMBOTHBIX TKAHEW: SMHTEIHAIbHAS,
COCIMHUTENbHASA, MblllIeyHasi, HepBHass. OCOOEHHOCTH CTpOeHUs, (QYHKUMA U
PAcCIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHEpaTHUBHBIE OpraHbl pacTteHuid. OprasHbl U
CHUCTEMBI OPTaHOB KMBOTHBIX U YejoBeKa. DyHKIIMHA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapykHbli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB.  JIBHJKEHHME  OJHOKIIETOYHBIX  OPraHU3MOB:
aME0OMIHOE, JKTYTHKOBOE, pPECHUYHOE. JIBM)KEHWE MHOTOKJIETOYHBIX PACTEHUM:
TPONIU3MBl M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucreMa. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [lormomieHne BOJBI, YIJIEKACIOrNO Tra3a H
MHHEPAJIBbHBIX BEIIECTB pacTeHUsAMU. [IuTaHune XKUBOTHBIX. BHYTpHUMIONOCTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NULIEBAPUTEILHOTO TpakTta. [IumeBapurensHble xene3bl. lluiieBapurenbHast
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. JIpixanue >kuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe apixanue. JlpIxaTenbHasi MOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHne mMo3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHHUS JIETKMX I103BOHOYHBIX IKMBOTHBIX.
JlpixarenbpHas CHCTEMa 4YeJOoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy MNTUL U
MJIEKOMUTAOIKX. Perymnsus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BEIIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHIA.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHOoCHass cucTemMa II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepare,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru KpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CUCTEMBbI MTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Brinenenne y opranusmoB. Beinenenuwe y pacrenuil. Beigenenune y
KUBOTHBIX. CoKpaTuTenbHble Bakyoiau. OpraHbel BblaeneHus. DunbTpanus,
CeKpelus U 00paTHOE BCAChIBaHHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJIETICHUSI.
CB43b MOJIOCTH TE€JIa C KPOBEHOCHOMW U BBIJICJIUTEILHOM cUCTeMaMu. Boienenue y



MO3BOHOYHBIX JKUBOTHBIX U denoBeka. [louku. Ctpoenne u QyHKIMOHHUpPOBAHHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuid W IUCTHl MPOCTEUINUX. 3allUTa y MHOTOKJIETOYHBIX PACTECHUH.
Kyrtukyna. CpeacTsa macCUBHON M XUMHAYECKOU 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M KX HpPOU3BOIHBIE.
3amura opranusma oT OosesHell. IMMyHHas cuctema 4yenoBeka. KieTouHblil u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHbIE M mpuoOpeTEéHHBIN crnenuduueckuit
UMMyHUTET. Teopusi KIOHaNIbHO-ceneKTuBHOro mmmyHnurera (II. Opnux, @. M.
bepuer, C. Tonerasa). BocnanurenabHble OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTte W perymsiuus y  OpraHu3moB. Pasnpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTts u  perymsuusa y
pactenuid. POCTOBBIE BENIECTBA U X 3HAYECHHUE.

HepBHas cucrema u pediekropHas peryisinus Yy XKUBOTHBIX. HepBHas
cucreMa u €€ oTIeibl. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CHCTEMBI
y KHUBOTHBIX. OTIEdbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHBIE PE(IICKCHI.

I'ymopanbHast peryiasiuds ¥ SHIOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
XKenes3pl SHIOKPUHHOW CHCTEMBI M HUX TOPMOHBL. [IefiCTBHE TOpPMOHOB.
B3auMocBs3p HEpBHOW U DHIOKPUHHOM cucteM. [wunorasamo-runoduszapHas
cucrema.

JemMmoHCTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupbr u cxembl: «OJIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojopocnn», «bakrepumn», «lIpocreimme», «OpraHbl UBETKOBBIX PacTEHUI,
«CucremMpl  OpraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpOeHHE CTEOs,
«CTpoeHue JMCTOBOM IUIACTUHKMW», «TKaHM >KMBOTHBIX», «CKEJET 4YeJIOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHags  cucrema», «Koxa», «MpbllleyHas  cucremar,
«BprgenurenpHas cucremMa», «JHIOKPHUHHAS cucTteMa», «CTpOEHHE MBILIIBD),
«Ammynurer», «KumeuynonomoctHeie», «Cxema  NUTaHHUS  PACTECHUIN»,
«KpOBEHOCHBIE CHCTEMBbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE Tuapb»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue n0KAeBOro uepssi», «HepBHas
cucteMa poio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cuctema
MiIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pedriexcey.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJIHOKIETOYHBIX
OpraHW3MOB, MHKpPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIKOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX pPacTEHUM, repdapuu
pacTeHHMil pa3HbIX OTJACJIOB, BIIAXKHBIE IIpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIUH OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
000py0BaHUE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYLIHOIO MUTaHUS PACTEHHIA,
pacuieruieHus Kpaxmalia U 0elIKoB 1o AecTBueM (hepMeHTOB, 000PYI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3Iu4HbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi padora «/13ydyeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosnioe (BKJIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  0Oecrosoro  pa3MHOXKEHHS:  [MOYKOBAHUE,  CIOPYJISLMS,
(¢parmMeHTays, KIOHHPOBAHUE.

[TomoBoe pa3smuoxkenue. [lomoBble kieTkn, WM rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cmMpICi
MeHo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKM3HEHHOM IMKJIE
OpPraHHU3MOB.

[Ipen3aponpimeBoe passurue. ['amerorenes y uBoTHBIX. 110J10BBIE KENE3bI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u ooreHes. CTpoeHue
HOJIOBBIX KJIETOK.

OmnogoTBopeHne U 3MOpPHOHAIbHOE pa3BUTUE KUBOTHBIX. CrocoObl
OIUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBHyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 21a6HBIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopgocenos u mooenu mopgoeenesza. Cramuum >MOpHOTECHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). [poOnenme. Tumsl  apoGieHUS.
Jlemepmunuposannoe u HeoepmuHupoeannoe oOpobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIOIMMNX. 3apOJIbIIIEBbIE JIMCTKU
(ractpyssauust). 3akiiajKka OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIMSIHME 4YacTe pa3BHUBAIOIIETOCS 3apojbliia (3MOpHOHAJIbHAS WMHIYKIHUS).
3aknazka IUTaHA CTPOEHMS KMBOTHOIO KAk pe3ylbTaT HEPaApXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrnusiHue Ha H»MOpPHOHAIBLHOE pPAa3BUTHE PA3NTHYHBIX
(aKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanwpHBIN mepuox. [Ilpsimoe wu
HempsiMoe pa3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHONOrHyeckoe 3HAUYE€HHE MPSAMOTO W HENpPSIMOTO



pa3BUTHUSA, UX PACOPOCTPAHEHHE B Npupoje. Tumbsl pocta KUBOTHBIX. DakTOphI
PEryJsiiuy POCTa )KUBOTHBIX U YesnoBeka. CTaluu MOCTAIMOPUOHATIBHOTO PA3BUTHUS
y JKMBOTHBIX U 4elioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenune u passutrue pactenuil. ['amerodut u cmnopodur. Meiio3 B
KU3HCHHOM TMKJe pacTeHuil. (OOpa3oBaHue Ccrmop B MpoIecce Meio3sa.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OIIO0TBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl pEeryssiliui OHTOTEHE3a Y PACTECHUHN U KUBOTHBIX.

JleMoHCTpanun

[Toptpetsl: C. I'. Hapamun, X. [IIneman.

Tabmuupr u cxembl: «BereratuBHoe pasMHOXeHHE», «Tumbl Oecrnoiaoro
pPasMHOXEHUD», «Pa3sMHOXEHHE XJIaMUIOMOHAIb», «Pa3MHOXEHHE HBIJIEHBIY,
«Pa3MHO)eHUEe THUAPBY, «Meios3», «XpoMmocomel», «lamerorenes», «CTpoeHue
SUUEKJIETKH U crepmaro3onna», «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe u
HenpsiMoe  pasButue», «Pa3zButhe Mamnckoro xyka», «PaszButue capanum»,
«Pa3Butne Jsrymkwn», «/[BOMHOE OILUIOAOTBOPEHHE Y IBETKOBBIX DPACTEHUI,
«CtpoeHune ceMsiH OJTHOJIOJBHBIX U JIBYJIOJBHBIX PACTEHHIN», «KU3HEHHBIN UK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM [UKI  MXxa», <« KU3HEHHBIA LMK
NaropOTHUKA, «KU3HEHHBIN IIUKII COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKIA.

JlabGopaTopHas padora «I3yueHune CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax».

IIpakTnueckass padora «BpIsiBIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICi
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHME OpPraHOB pPAa3MHOKEHUS BBICIINX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYHBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6oter H. K. Kombmosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE€ TEHETUYECKUE MOHSATHUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, aJbTEPHATHUBHBIE TPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAsI TUHUSA, THOPUIBI, TEHOTHUII, ()EHOTHII.



OCHOBHBIE ~ METOJbI ~ TEHETHKH:  T'HMOPUIOJOTHYECKUH,  IMTOJIOTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

IToprpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabmuis! 1 cxembl: «MeToIbl TeHETUKI», « CXEMBI CKPEILIUBAHUSD.

Jlaboparopuass pabora «J/Ipo3odumia Kak OOBEKT TEHETHUYECKHUX

HUCCICIOBAaHUI.
Tema 12. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBplii 3akoH MeHuens — 3aKOH

eAMHO00pa3usi ruOpUIOB MepBOro nokoJyieHud. [lpasmino nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeluieHus IPU3HAKoB. Ll{uTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpEIMBaHus. [ uores3a YuCTOThl raMer.

AHanu3upytomee ckpemupanne. [IpoMeKyTOuHbIN XapaKkTep HACIEI0BaHNU.
Pacmienienne npu3HakoB IpY HEMTOJTHOM JTOMUHUPOBAHUU.

JurnbpuaHoe ckpemuBanue. Tpetuid 3aKkoH MeHzens — 3aK0OH HE3aBUCUMOTO
HacjelOBaHHWs  MNpU3HAakoB.  LluTonoruyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBaHUS.

CuemienHoe HacnefoBaHue npusHakoB. PaGotsl T. Moprana. CuemnnieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUA MEXAy IeHaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka noJsia. XpoOMOCOMHBIN MEXaHW3M ONPEACIICHHS T0J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporaMeTHbId 1oj. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CHETVIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrteMa. [IneioTponus — MHOXKECTBEHHOE ICMCTBUE
reHa. MHOXECTBEHHBbIM aJulenu3M. B3anmMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommementapuocts. Onuctas. [Tonumepus.

['eHeTHUECKMIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, MOBEACHHUS M KOTHUTHUBHBIX (YHKLHUU.
['eneTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO351H
— MapasuT» U «XO35IMH — MHKpPOOMOM». ['eHeThyeckue acmeKThl KOHTPOJS U
M3MEHEHUs HaCJIeICTBEHHONW NH(OPMALIMU B TOKOJCHUIX KJIETOK U OpraHU3MOB.

JlemoHCTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabnuupl u cxeMsl: «IlepBbiii 1 BTopoi 3akoHbl Menaens», « Tpetuit 3akoH
Mengens», «AHanIM3Upyrouiee CKpelrBaHue», «HemoiHoe noMHHHpOBaHHEY,
«CuernieHHOe HaclieZJOBaHUE MPU3HAKOB Yy Jpo3oduiibl», «l'eHeTuka mosay,



«Kapuotun uyenoBeka», «Kapuotun gpozodpunsy», «KapuoTunm nOTUIBD,
«MHOKECTBEHHBIN ajuiean3mM», « B3auMoaeiCTBUE T€HOBY.

O6opynoBanme: MOACNIb IS JEMOHCTpPAllMd 3aKOHOB  €IMHOOOpa3ms
rUOpUIOB TIEPBOrO TOKOJEHUS M paACHICIJICHUS MPU3HAKOB, MOJECIb IS
JEMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HAcJEJOBAaHMUS MNPU3HAKOB, MOJIENb IS
JEMOHCTpAllUM CIIEIJIEHHOTO HACJeIOBaHus MPU3HAKOB, CBETOBOM MHMKPOCKOTI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTnueckas padora «lI3yueHue pe3ynbTaToOB MOHOTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

IlpakTuueckass  pabdora  «/I3ydyeHme  pe3ynbTaTOB  JUTHOPHUIIHOTO
CKpCILUBAHUA Y APO30(PHUITBI.

Tema 13. 3akoHOMePHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna W cpeapl Ipu  GopMUpoOBaHMM (PeHOTHIA.
N3meHnunBOCTh Mpr3HaKoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buasl
W3MEHUMBOCTH: HEHACJICCTBCHHAs M HACJICICTBCHHA.

MoaudukanmoHHass HW3MEHYUMBOCTb. Ponb  cpeasl B (hopMUpOBaHUM
MOAU(DUKAITMOHHON M3MEHYMBOCTH. Hopma peaknuum npusHaka. BapuannoHHBIN
pan u BapuarnmoHHasi kpuBas (B. Moranncen). CpoiicTBa Moau(uKaiimOHHON
W3MEHYHUBOCTH.

I'enoTunuueckas n3MEHYMBOCTh. CBOMCTBA T€HOTHUITMUECKON N3MEHUHUBOCTH.
Busl reHOTHIINYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTaIllHOHHAS.

KomOunaTuBHas W3MEHYMBOCTH. Meio3 W TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3IaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTalnmoHHass W3MEHYMBOCTh. BHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUUPOBaHHbIC MyTaluuu. SnepHeie U
UTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCKUE W TMOJIOBble MyTaluu. [IpuunHbI
BO3HMKHOBEHUS MyTauuii. MyTareHbl W WX BJIMSHHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTA MYTAILMOHHOIO MpOoIEecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnencTBeHHOM u3menunBoctu (H.U. BaBwioB). BHesimepHass M3MEHUYMBOCTH U
HaCJICACTBEHHOCTb.

Onueenemuxa u 3INUSEHOMUKA, POJb  INUSCHEMUYECKUX HaKkmopos 8
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMmoHCTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuuplt w  cxembl: «Buuabl  w3MeHUHMBOCTHY», «MoauduKaMOHHAS
U3MEHUYHBOCTDY, «KoMOuHaTuBHas U3MEHUYHBOCTDY, «Meio3sy,
«OmnogoTBopeHuey, «I enernyeckue 3a00eBaHMs YeIOBEeKay, « Buabl MmyTarmiiy.



ObopynoBaHue: *XUBbIe U TepOapHbIE HK3EMIUIIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYHUBOCTH.

JlaGopaTopHasn pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckas paGora «Myrtaumun y Jpo3oduiabl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun wenoBeka. MexayHapoaHas IporpamMma HCCIENOBaHUS T€HOMa
yenoBeka. MeTonpl  M3ydeHMsT ~TE€HETHMKH  YEJIOBEKA: TIEeHEAJOTHYECKUM,
OJIM3HEIIOBBIH, LIUTOTCHETUYCCKUM, MOMYJISIHIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[111P-ananu3a. HacneacTtBenHsie 3a001eBaHusl YeioBeKa. [ eHHbIE U XPOMOCOMHBIE
0O0Jie3HH 4YesoBeKa. boye3HM ¢ HacleICTBEHHOW MpeApacloioKEHHOCTHIO.
3HaueHUE MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a0o0eBaHUN 4YenoBeKka. MeauKOo-TeHETHUYeCKOe KOHCYIbTHpOoBaHHE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYEeCKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCICAOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIOBEKAa K
bu3HUeCKOMY U XMMUYECKOMY 3arpsi3HEHUIO0 OKpY’Karolie cpeabl. ['eHeTnyeckas
IIPEIPACIIONIOKEHHOCTD YEJI0BEKA K NATOJIOTUSIM.

JleMoOHCTpanun

Tabmuubr u cxemsl: «Kapuotumn denoBeka», «MeToabl U3yuyeHUs] TEHETHUKU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IIpakTnueckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTUKauus H CEJICKUHUs. 3apOKICHUE CEJIEKIMU UM JOMECTHUKALUU.
VYuyenne H. WM. BaBumoBa o lleHTpax mNpOUCXOXIEHUS U MHOTo0Opa3us
KYJIbTYPHBIX pacTeHHil. PoJsib cenekuuu B CO3IaHUMU COPTOB PACTEHUH U TOPOJ
#KUBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAacTBeHHOM wum3MeHuuMBoctM H. WM. BaBunoBa, ero 3Hadenue s
CEJICKIIMOHHOM paboTHI.

Metoapl ceneKkImoHHON paboThl. MCKYCCTBEHHBIM OTOOp: MacCOBBIA U
VHJIUBUTY aJIbHBIM. DTamnel KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
MPOU3BOAUTENICH 1O TOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OIICHKU
(deHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJEKIIMOHHOM  paboThl.
PannanmoHHbI 1 XUMUYECKUM MyTareHe3 Kak MCTOYHUK MyTalui y KyJIbTYPHBIX



dopm opranuzmoB. Vcmonb30BaHHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pekoMOuHaHTHBIX JIHK 1151 momydeHust iCXOAHOTO MaTepuara Jjisi CEeIeKIUU.

[lomyuenue MOJINTUIOUOB. BnyTtpuBnosas rUOpUAU3aIIHSL.
bnuskoposcTBeHHOE  CKpeliuMBaHue, WM UHOpuauHr.  HeponcTBeHHoe
CKpeluBaHue, win aytopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausanms. [Ipeomonenue Oecriomus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHNUS CENEKIINH PACTEHUN U KUBOTHBIX. «3en1éHast
DesoioyuUsy.

CoxpaHeHHE U U3y4Y€HUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH H
UX JUKAX  pOAMYed JUIsi  CO3JaHUs  HOBBIX COPTOB W THOpHUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpanenue u  ynpaejieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICLOBbIX HCUBOMHBIX
8 YeNax VAVHUEHUs CYUeCmeyioumux U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM uHucie ¢ HPUMEHEHUEeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008AHUL,
nepeoosvix uoell U nepcneKmuHbIX MexXHON0UU.

JleMoHCTpanun

[Toptpetsi: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel v cxembl: «L{eHTpbl TPOUCXOKIECHUSI © MHOTO0Opa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHOW M3MEHYHUBOCTH,
«Metopsl cenexkiumy, «OTnanéunas rudbpuanzanus», «MyTareHesy.

JlabopaTopHas padora «/3ydyeHrue COpTOB KyIbTYPHBIX PACTEHUIN U TTOPOJT
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHas padora «V3yyeHre METOA0B CEIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Jkckypceusi «OCHOBHBIE METOJIBI M JOCTHIKEHHSI CEJIEKI[MM PACTEHUM U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIA y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOpPaTOpUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BUOTEXHOJI0THSI U CHHTETHYECKAs OHOJIOTHSI

OOBeKThI, UCHOJIb3yeMble B OHOTEXHOJOTHU, — KIJIETOYHbIE U TKAHEBbHIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpaauimonHas
OMOTEXHOJIOTH:  XJIeOOTeUeHne, TMOIyYeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpoouonoruyeckuit cuHtre3. OOBEKTbI MHUKPOOHOJIOTHYECKHX
TexHosiorui. [IponsBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3ganue TEXHOJIOTUH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHSI TEHOMOB C LIETIbIO MOJYyYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX HE BCTPEUAIOIINECS B IPUPOIE OMOCUHTETHIECKUE TTYTH.



Kinerounas unxkeHepusa. MeTonsl KyJlbTypbl KJIETOK U TKAaHEW PacTEHUU M
KUBOTHbIX. KpunobOanku. Comarnueckas TruOpuau3amuss W COMATHYECKUN
smOpuoreHe3. lcrnonp30BaHWe TaluiOWOB B CeJIEKUUM pacTeHuil. [lomyuenue
MOHOKIIOHANbHBIX anmumel. Hcnonv3osanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOoHCTpyKUus
ANIEKIETOK U KIOHUPOBAHME JKUBOTHBIX. METOA TpaHCIUIAHTALMM sIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHAasi W T€HHasg HWHKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI'€Ha |
KoHcTpynpoBanue pekoMOuHaHTHEIX [IHK. Cozdanue mpanceennvix opeanuszmos.
JIoOCTMKEHUss M NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KEHEPHH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIIEMbI T€HHOM HHKEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas mequiuna. [TIP-
JIMarHoctTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIEHTPUYECKUI aHalu3 MpoTeoMa
YeJIoBEKAa ISl OLEHKM COCTOSIHHS €ro 340pOBbi. VICIOJIB30BaHHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuomnxeHepus sl pa3pabOTKH
(yHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTUH, CO3/1aHHS KOMILIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEIULIHBI.

Co3nanue BEKTOPHBIX BaKI[MH C IEJbI0 OOecredyeHuss KOMOMHUPOBAHHOM
3amuThl OT BOo3Oyautenet OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXAaHHU3MOB
dbynkuuonupoBanusi PHK-comepkamux BUpPYcOB, BBI3BIBAIOIIMX 0CO00 OMAacHBIC
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JleMoOHCTpanun

TabGmuips! u cxemsbl: «cnob30BaHNE MUKPOOPTAaHU3MOB B IIPOMBILIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHKeHepus», «I eHHass HHXXEHEpUs».

JlaGopaTopHasi pabota «/3yueHne 00bEKTOB OMOTEXHOIOT Y.

IIpakTnueckas padora «IlonyuyeHre MOJOYHOKHUCIBIX TPOAYKTOBY.

JKeKypeust  «bHOTEXHOJIOTHST — BayKHEWINAs IPOM3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KITACC

Tema 1. 3apoxneHue W pa3BUTHE 3BOJIOLHOHHBIX NpeACTABJICHHMN B
Onosiorumn

OpomonuonHas teopuss Y. JlapBuna. Ilpennochbuiki BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AedarenbHocTh Y. JlapBuHa.

JIBrOKyIIE CHIIBI 3BOIOLMH BUAOB 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTb
Pa3MHOXKEHHSI OpPraHMW3MOB, HACIEACTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cuaTeTHUeckor Teopun dBotonmu (CTD). HeltpanbHas
Teopust dBomtouuMud. CoBpeMeHHas JBOJNIONMOHHAS  Ouonorus. 3HauYeHUe
ABOJIIOIIMOHHOM T€OpUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoOHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 9. K. Cenr-Unep, XK.
Kiosnwe, Y. lapBun, C. C. YerBepukos, U. U. [lImansraysen, Jx. Xonaeitn, /. K.
benses.

Tabmumet w cxembl: «Cucrema xuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMHUpPOBaHUS
MPUCTIOCOONICHN y pacTeHuil W >kuBOTHBIX (o Jlamapky)», «Kapta-cxema
Mapuipyta myremecTtBus Y. Japsunay, «Haxonku Y. lapsunay, «@opMbl 60pbOBI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KylabTYpHBIX (GopM
KammycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOIICHUS JBUXKYIIUX CHJI 3BOJIOLUN,
«OCHOBHBIE TIOJIO)KEHHS] CHHTETUYECKOW TEOPUU IBOITIOLIUN.

Tema 2. MUKpPO3BOJIIOIHUS U €€ pe3yJbTaThl

[Tonynsiuusa Kak 3Ja€MEHTapHasi eauHULA SBOMIOUNH. COBpPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nonyisiuil. W3meHenue
reHooHJ1a TOMYJSUMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DaKTOpPbI (IBIKYIIME CHIIBI) 3BOJIONMHA. MyTallMOHHBINA
npouecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpelid reHOB — cirydaiiHbie
HEHAIIPaBJIEHHbIE HW3MEHEHWs 4YacTOT ajiened B Homyianusx. Oddekr
OCHOBartelsl. JIpgexm OymwuiiouHo2o copaviuika. CHudceHue 2eHemu4ecKo2o
pasnooopazusi: npudursl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha 2eros 6
oonvuwux u  manelx  nonyrayuax.  Mwurpamuu.  V3onsmus  TOMyJISIUN:
reorpadudeckas (IpOCTpaHCTBEHHAs ), OMOJIOTUYECKast (PEPOyKTUBHAS ).

EcrtecTBeHHbIl 0TOOp — HampaBistommi ¢aktop s3Bojouud. Dopmbl
€CTECTBEHHOT0  OTOOpa:  JBIXKYIIMKM, CTaOWIM3UPYIOIIMMA,  pa3phIBAIOLIUN
(mm3pyntuBHbIN). [lonoBoit 0TOOP. BO3HWKHOBEHHE W HBONIOIUS COIMAIBLHOTO
MTOBEJICHUS YKUBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOIHUU.
Bo3nukHOBeHHEe — mpucnocoOieHudt y  opraHu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuil y opraHu3mMoB: MOpP(OIOrH4YecKue,
¢usnonornyeckue,  OWMOXUMUYECKHe,  ToBeAeHUYeckue.  OTHOCHUTEIbHOCTb
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTrypa. BumooOpazoBaHme Kak pe3yibTaT
MUKpO3BONIOIUU. M3omsiius — kirodeBor (aktop BumooOpazoBanusa. Ilytu u
CIIOCOOBI BHJI000pa30BaHMS: aJuIoNaTpU4YeCcKoe (reorpadudeckoe),



CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonIU3anus,
rudpuauzanms). JJuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HopMUpPOBaHUS OMOTOTUIECKOTO Pa3HOOOpa3HSL.

Ponbp  3BONIOIMOHHON OHOJOTMM B pa3paboOTKe Hay4HBIX METOOB
COXpaHeHus1 6ropa3zHooOpa3us. MUKpPOIBOIIONKUS U KOIBOJIIOIUS Mapa3uTOB U UX
x03s5ieB. MexaHnu3mbl GOPMUPOBAHUS YCTOMUYUBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEH.

JleMoHCTpanun

[Toptpetsi: C. C. YUerBepukos, . Maiip.

Tabmuubr U cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepray», «J{Bmxyiune
CUJIBI 3BOJIIOLIMMY, «DKOJIOTHYECKass U30JALMS MONYJSALHUA ceBaHCKOU (openn»,
«l'eorpaduueckass uM30dAUUS  JMCTBEHHHUIIBI CHOUPCKOM H  JINCTBEHHMIIBI
naypckoi», «IlomysiiuoHHbIE BOJHBI YACIEHHOCTH XUITHUKOB H JKEPTBY», «Cxema
NEUCTBUA €CTECTBEHHOTO 0TOOpay, «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHpycTpuanbHblii MenaHnu3m», «XKuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue anantarun», «lIpucnocoOMeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTBY», «Kpurepun Bupa», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «Crnocodbl BuaooOpa3zoBaHus», «l'eorpaduueckoe BHUI000Opa3oBaHUE
TPEX BUAOB JIAHJBIIIEH», «DKOJIOTMYECKOE BHJI000pPA30BAHUE BHUAOB CUHUID),
«ITomunoussl pactenniny, «KamycTHo-penedHbiid ruopu.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia ITHIL |
3BEpeil ¢ MpuMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, uydenla MTHI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUM OJM3KUX BUIOB, 0Opa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTtopnasi paGora «BbIsIBICHME H3MEHYMBOCTU Y OCOOEH OJHOTO
BUJIAY.

Jlaboparopuass  pabdora  «llpucnocoOGneHuss  OpraHu3sMoB W HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

Jlaboparopnasi padora «CpaBHeHHE BHUIOB 10 Mop(doigorugeckomy
KPUTEPHUIO».

Tema 3. Makpo3BoIOIUSA U €€ Pe3yJIbTAThI

Meronsl HM3ydeHHs MakpolsBoyrouuu. [lameoHToMOrMYecKHe  MEeTOJbl
uzydeHus oHBomouuu. llepexomusie ¢GopMbl U QUIOTEHETUYECKUE — PSIIBI
OpraHU3MOB.

buoreorpaguyeckue Meronpl uzydeHus s3Boitonuu. CpaBHeHHE (IOpH U
¢dayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumsi-
SHAEMUKHU U PEIIUKTHI.



OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOABl W3YUCHHUS
3BOJIONMHU. ['eHeTHYecKkue MeEXaHU3Mbl HBOJIOLHMH OHTOTEHE3a W MOSIBICHUSA
ABOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHbl.
PynuMenTtapusie  opranel HU  aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKUE,
OMOXMMHUYECKHEe WM  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHUS  IBOJIOLHH.
['omonoruynsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (PHIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIUU U IBOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TIpaBUjIa) IBOMIONUU. [Ipunyun cmenvl QyHKYUI.
HeoOpatumocTs 3BoOLMU. AJAnTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIUN.

JleMoHCTpanun

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroiep, J. ['ekkerns.

Tabmunpl 1 cxembl: «OUIOTEHETUYECKUN PAJ JIOMWAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedane»y, — «Punnoputh»,  «CeMeHHBbIE
ManopoTHUKW», «buoreorpapuueckne 30Hbl 3eminn», «peld KOHTHUHEHTOBY,
«Pemuktby, «HauanbHble CTaaud 5SMOPHUOHAIBLHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJIOTMYHBICE OpraHbl», «PyIuMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpBHl YEJIOBEKAa M IIMMIIAH3E», «l JIaBHBIE
HaIlpaBJIEHUS IBOIIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH IBOJIFOLIUNY.

ObopynoBaHMe: KOJUIEKLUH, TepOapuu, MYJSKM HCKOMAeMbIX OCTaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKI[UN HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue u pa3BuTHE KU3HU HA 3emJie

Haydnple THUMOTE3bl MNPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTEHE3 W
naHcnepmus. JloHay4dHbIe NPEICTABICHUS O 3apPOKICHUU KU3HH (KPEAlMOHHU3M).
I'mnoTe3a NOoCTOAHHOrO CaMO3apOKICHUS )KU3HU U €€ OIpoBepKeHUe onbitaMu D.
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU 3BOJIFOLIMH. [InanerapHas
(reojornueckas) SBOJIOIMA. XUMHYECKass dBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHuueckux BemecTB u3 Heopranudeckux. Ombir C. Mumepa u I'. HOpu.
O6pazoBanue mnoauMepoB U3 MoHoMepoB. KoarnepatHas rumoreza A. .
Onapuna, runores3a nepBuyHoro oyiabona Jlx. XomnaeitHa, reHeTUUecKasi THnoTe3a
I'. Ménnepa. Pubosumsr (T. Uexk) m rtumoresa «mupa PHK» V. T'unbGepra.
®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopusa 3emnn u meroasl €€ wu3ydeHus. lckomaemple OpraHMYECKHe
octatku. ['eoxponomorus u e€ w™eronpl. OTHOcUTENbHAs U aOCOJIOTHAs
reoXpOoHOJIOrus. I'e0XpoHOoIOrHuecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.



Hauvanbsubelie sTamel opranndeckou sBomonuu. [losgBieHne u 3BOTOLUA
NEPBBIX KIETOK. DBOMIOIUS MeTa0oin3Ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBbIE OMOTUIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOIIOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMH BbICHIUX pacTeHUuM. OCHOBHBIE apoMOPGO3bI
pactennii. Bpixony pacremunt Ha cymry. llosBieHHE CHOpPOBBIX pacTeHUM W
3aBoeBaHue UMM cymu. CemeHHble pacTeHus. [IpoHcxokieHHe IBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHBIE apoMOp(hO3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TumoB. [lepBbie XOp0BBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHMS MO3BOHOYHbIX.
[Ipoucxoxnenre ambubuii n pentunuil. IlpoucxoxaeHue MIIEKOMUTAIONUX U
ntul. IlpuHnun kimoueBoro apomopdosa. OcBoeHue Oecrno3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emie IO dpaM M MEpUOJAM: apXeu, MPOTEPO30M,
najgeo30i, Me3030i, KailHO30il. OOmas XxapakTepucTHUKa KiIuMara U
IEOJIOTUYECKUX IPOLECCOB. llosiBIIEeHME M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE Ha ra30BbIil cOCTaB aTMOC(EpBHI.

MaccoBble BBIMUPAHHUSI — 3KOJIOTHYECKHE KPU3UCHI MpOouUIoro. IIpuyuHel u
CIEACTBUSL MAacCOBBIX BbIMHpaHHl. COBpPEMEHHBIN SKOJOTMUYECKUNA KPHU3HC, €T0
ocobennocTtu. [Ipobiema coxpaneHnus 6uopa3sHOOOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JemMmoHCcTpanuu

[Toptpetsi: @. Penn, JI. Cnamnanuanmy, JI. [Tactep, Y. . Meunnkos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. [lacTepa no
M3YUYCHHIO CaMO3apoxIeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpmy,
«JTanbl  HEOPTaHMYECKOW  3BONIOIMU»,  «['eoXpoHONIOrMYecKas  IIKaay,
«HauanpHble 3Tanbl OpraHuYecKol 3BooLUN», «CxeMa o0pa30BaHUs DYKapHOT
nyTéM cumOuoreHesa», «CucremMa KHUBOH MNpUpPonby, «CTpoeHHE BHpYyCay,
«Apomopdo3sl  pacteHui», «PuHHOPUTB), «OTHOKIETOYHBIE BOJOPOCINY,
«MHorokiierounsie Bogopocin», «Mxu», «llamoporHukm», «l'oocemeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHuil», «CxemMa pa3BUTHS KUBOTHOTO
Mupay», «Apomopho3bl KUBOTHBIX», «lIpocteiimmey, «KuIIEYHOIOIOCTHBIEY,
«IInockue 4epBUY, «YneHucroHorue», «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmpikaromuecs», «lItnupy, «Miekonurarommey, «Pa3BUTHE KH3HH B
apxeunckou spe», «Pa3BuTHE )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3ZHU B
I1aJIC030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN dpe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pey», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanme: repbapuyd pacTEHUH PA3IMYHBIX OTACNIOB, KOJUICKITUU
HACEKOMBIX, BJIIAXKHBIE MIPEINAPATHI ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
UTJIOKOJKHMX, CKEJIEThl TI03BOHOYHBIX JKMBOTHBIX, Yydena MTHI[ U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX MCKOMAEMbIX, MYJSKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  Jga0oparopHas  padora «MoxennpoBaHue — OIBITOB
Mumnepa—tOpu 1o n3y4eHuto abMOTreHHOTO0 CHHTE3a OPTaHUYECKUX COCTUHEHUN B
MEepBUYHON aTMochepey.

JlabopaTopHasi pabGora «l3ydyeHHe W ONHCAaHHE HCKOMAEMBIX OCTaTKOB
IPEBHUX OPTaHU3MOB.

IpakTnueckass padora «l3yueHue o0cCOOEHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «3yyeHue ocoOeHHOCTENH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4ea10BeKka — AHTPOINOTeHe3

Paznesnbl v 3a1a4n aHTPONIOJIOTUU. MEeTOIbl aHTPOTOJIOTUH.

CraHoB€HUE TPEACTABICHUN O MPOUCXOXKJICHHHM YEJIOBEKa. Penurunosnble
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUUYECKOE MOJIOKEHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA €  JKMBOTHBIMU:  CPABHHUTEIBHO-
MOpPGOJIOTHYECKHE, AMOPHUOJIOTUYECKUE, (hU3M0JIOr0-OMOXUMUYECKUE,
noBeeHueckue. OTIn4us 4eloBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JIBrokymue cuibl ((haKTOphl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIUATbHBIC.
CooTHorieHrne OMOJIOTMYECKUX U COLUATIBHBIX (PAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaaUU aHTpONOreHe3a. PaHHWE ueIoBEeKOOOpa3HbIE O0E3bSHBI
(TTPOKOHCYJIBI) U PAaHHUE MOHTUJIBI — OOIIIUE MPEIKU YETOBEKOOOPa3HbIX 00€3bsSH U
JOIeN. ABCTPAIONUTEKN — JIBYHOTHE NPEIKHU JoJei. UenoBeK ymenblil, IEpBbIE
W3TOTOBJIEHUS] OPyAUM TpyJa. UesloBek NPSAMOXOISAIINM U NIEPBBIM BBIXOJ JIFOACH
3a  mpenenbl  Adpuxku. YemoBek reijenbOeprckuii — OO mpenok
HEAHJEPTAIBbCKOIO0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBek HeaHAEpTalbCKUU
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pasyMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TasieoreneTrka v MaJI€OreHOMUKA.



DBOMIONHUS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yenoBeka. MyTanMoHHBIN Tipouiecc ¥ noduMopdusM. [lomynsiiMoHHbIE BOJHBI,
npeid reHoB, murpanua U «3QpQPexT ocHoBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckne pacel. [lomatne o pace. bonpmme pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpallo-HErpoujHas  (PKBaTOpUANIbHAS),  MOHTOJIOUIHAS
(a3uarcko-aMepukaHckasi). Bpemss u myTu paccesneHHs 4YeloBeKa IO IUIAHETE.
EnunctBo  yenoBeweckux pac. HayyHas  HECOCTOSITEIBHOCTh  pacU3Ma.
[TpucnocoOaeHHOCTh 4YeNOBEKa K pPAa3HbIM YCIOBUSAM OKPY’KAIOIIEH CpeJibl.
Bnusinue reorpaduueckoit cpensl u  Apeidida reHoB Ha MOp(doOIOTHIO U
(U3UONOTHIO YeTOBEKa.

MexaucuuiuiiHapable  MeToabl B (pusnueckoil  (OMOIOTHYECKOH)
AHTPOIIOJIOTUM.  ODBOJIOLMOHHAA ~ aHTPOMNOJIOTHS W MaJI€0aHTPOIOJIOT S
YeJI0BEUECKUX NOMyJsuuid. bruocouuanbHble HcCaeqOoBaHUs MPUPOJBI YEIOBEKA.
HccnenoBanue KO3BOMIOIMHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JemMmoHCTpanuu

[Hoptpersr: Y. Jdapsun, JI. JIuku, 5. . Porunckuit, M. M. I'epacumos.

Tabnuibl U cxeMbl: «MeToJIbI aHTPOTIOIOTHNY, «I 0JIOBHON MO3T YeIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHB, «CKENeT YelOBeKa W CKEJET IIHUMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbD), «/IBHXKYIIME CUIIBI AHTPOIIOTEHE3a», « DBOJIOLHMOHHOE
IpEBO  4eloBeKa», «ABcTpamonutTek», «YenoBek  ymensli», «YenoBek
NPAMOXOISIIINNY, «JleHncoBckuil uenoBek» «Heanaepranbiby, «KpoMaHbOHIIBD,
«IIpenku yenoBekay», « ITanbl SBOJTIOLNH YETOBEKaY, «Packl UEIOBEKay.

OOGopynoBaHue: MYJSDKHM — OKaMEHEJIOCTeH, TPEAMETOB MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB dYelOBeKa, penpoaykiuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMM CIOKETaMH TPOUCXOXKICHUS YEJIOBEKa,
(doTorpaduu HaxoIOK UCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKA, MOJIETh
yeperna 4eJoBEeKa M 4Yepena IIMMIaH3€, MOJENIb KHUCTH 4YelIOBeKa M KHUCTHU
IMMIIaH3€, MOAEJIH TOPCa MPEAKOB YETIOBEKa.

JlaGopaTtopnass pabGora «/3ydueHue OCOOCHHOCTEM CTpOEHHUS CKeJeTa
YeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IpakTnueckas padora «/3yueHne SKOJTOTHUECKUX aJIallTalluil YETIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kalollel cpeaoi

3apoxxaeHue u pa3BuUTHE dKojoruu B Tpyaax A. ['ym6onbara, K. @. Pynse,
H. A. Ceepuona, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agauun
sKoj0Tuu. CBs3b SKOJIOTUHU C APYTUMH HayKaMHu.



Metoasr sxonoruu. [loneBble HaOmoAeHUA. DKCIEPUMEHTHI B 3KOJIOTHU:
OpUpoAHbIE U JlabopaTopHble. MoJeaupoBaHUEe B HKOJIOTUU. MOHUTOPHUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aIbHBIN.

3HaueHUE OKOJOTMYECKUX 3HAHUW I YEJOBEKa. KOJIOTMYECKOE
MHPOBO33pPEHHE KaK OCHOBA CBS3€M 4YEJIOBEYECTBA C MpUpoaou. PopmupoBaHue
AKOJIOTHYECKOM KYJIbTYpPbI U SKOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonpar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibel 1 cxembl: «Pa3gensl skonorum», «MeTtoasl dKoJorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlabopaTopHas padora «M3yuenue METO/IOB HKOJIOTUYECKUX
HUCCIIEIOBAHUIT.

Tema 7. Opranusmsl U cpeaa oOUTaAHUS

DkoJsiornueckue (PakTopbl U 3aKOHOMEPHOCTH uX jaeicTBusi. Kinaccudukarms
HKOJIOTMUYECKUX (DaKTOPOB: abHOTHUYECKHUE, OMOTUYECKUE, aHTponoreHHble. O6mmue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

AbGuotnueckue ¢akropel. CBeT Kak 3kosiorudeckuit ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPacCTeHMI M JKMBOTHBIX II0 OTHOLIECHHIO K CBeTy. CuUrHanbHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorumdyeckuid (axrop. JleiicTBue TemriepaTypbl Ha
opranu3Msbl. [ToMKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormyeckuii (axrtop. Ilpucmocobnenus pacteHU K
noJ/iep ka0 BogHOTO Oananca. Knaccudukanuss pacTeHUN MO OTHOUIEHUIO K
Boze. [IpucnocoOnaeHus )KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3AYLIHAs, MOYBEHHAas,
rIyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3NKO-XUMHUUYECKHE
0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrnocoOneHuss OpraHu3MoOB K
YKA3HU B Pa3HbIX Cpelax.

buonornueckne putmbel. BHemHue u BHyTpeHHUE pPUTMBL. CyTOUHBIE H
roJIMyHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHUM KU3HMU.

XKuznennsie Qopmer  opranm3moB. [lonstne o Ku3HEHHOU (opme.
XKuznennsie (OpMBbI paCTEHUIA: 1EPEBHs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIAPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (hakTopBHI. Bugsr OMOTUYECKUX B3aNMOJIECTBUH:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOUO03 U ero (opmel. [lapasutusm, koomnepanus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpoduueckue
B3auMoOJIecTBUs  (TomMueckue,  Qopuyeckue, ¢abpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [[pyHIMN KOHKYPEHTHOTO UCKITIOUCHHS.

JdemMoHcTpaumuu

Tabmuet 1 cxeMbl: «Okojorndeckue (paxTopery, «CBETOBOW CHEKTPY,
«IKOJIOTHYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «Te€mnoKpOBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonoruueckue amanTanuu
KUBOTHBIX», «Cpeapl O0OWTaHUS OPraHU3MOB», «buolorMYecKre pUTMBIY,
«Kuznennole  ¢Gopmbl  pacteHui», «Ku3HeHHble  (QOpPMBI  KHUBOTHBIXY,
«JKOCUCTEMA HIUPOKOJIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenmn
NUTaHUS», «XunHudectBo», «llapasutusm», «Konkypenuus», «CumOmo3»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pPacTeHU M >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJIOTUYECKUX (PAKTOpPOB, TIepOapuu CBETOJIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBLIC, TECHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHUSI, TepOaprU U KOJUICKIIUU TEIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYUBBIX PACTEHUM, dydesna MTHIl U 3Bepell, repbapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodpuraMm, me30puTaM, KOMHATHBIC
pacTeHMs JaHHBIX TPYIIN, KOJUICKIIUHM KUBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpejax,
repbapur M KOJJIGKIIUM PACTEHUW W IKUBOTHBIX, OO0JaJalONIUX YepTaMU
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKWU3HH, repbapuud u
KOJUICKITUU PACTEHHM M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlaGopaTtopnasi pabora «BbIsiBIeHHE TPUCITIOCOOJICHUIT OPraHU3MOB K
BIIUSTHUIO CBETAY.

Jlaboparopnasi pabdora «BrigBieHne mnpucnocoOseHUd OPraHu3MOB K
BIIUSHUIO TEMIIEPATYPhI».

JlaGopaTtopnasi pa6ora «AHATOMHYECKHE OCOOEHHOCTH pPACTCHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorust BUA0B M NOMYJISLHIA

OKOJIOTHYECKUE  XapaKTePUCTUKH  TOIMYJISIIHUHU. [Monmymsimuss kak
Oouonoruyeckasi cucrema. Poiab HEOTHOPOAHOCTU Cpenbl, PU3NUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHUH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE TIOKa3aTeIW TMOMYJSIIUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII pOCTaA,
CMEpPTHOCTb, MUTPALIUS.

Dkoyioruyeckas CTpykrypa nomyiasiuud. OUeHKa YMCICHHOCTU TOMYJISIINU.
JluHamuKka monyisuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIMYJIAIUH.
MopaenupoBaHue TMHAMUKHA TONYJAUU. KprBble pocTa YHCIEHHOCTH TOMYJIALINH.
Kpusble BbDKMBaHUA. Perynsanus 4YMCIEHHOCTH MOMYJSIUN: pojib (aKTOpOB,
3aBUCAIIMX M HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHYECKUE CTPATETUH BUIIOB (I- 1
K-ctparerun).

[Tonsatue o0 sKoJOTMYECKON HuUIe BHaAa. MecTtooOuTaHnue. MHoOroMepHas
Mozens dkosorndeckod Humm Jx.M. XatumHcona. Pa3zmepsl skosormyeckon
Huid. [loTeHnmanbHas U peaaTu3oBaHHAs HUIIIN.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BHIBI M HUX >KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTPalWdi >KUBOTHBIX. bHoOJIornyeckue
MHBA3UM YyKEPOJIHBIX BUJIOB.

JeMmoHCTpanuu

[Toptper: Jx. . XaT4nHCOH.

Tabmuipl U cXeMbl:  «DKOJOTUYECKUE XAPAKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHass  CTpyKTypa HOONyJasiuum», «Bo3pacTHble  NHpaMuabl
nonysnum», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMHU
opranuzmammn», «Moaensb 3xkomorndeckort Humm J[x. M. XatunHconay.

OO6opynoBanue: repdapuu pacTeHHU, KOJUIEKIUHU KUBOTHBIX.

JlaGopaTtopuass  padora  «lIpucrocobiieHuss ceMsiH  pacTeHuUd K
PacCEeIeHUION.

Tema 9. Ikoj10THs COOOMIECTB. IKOJIOTHUYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. Csizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIBHbBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckne ypoBHH. Tpodwuueckne mnenu U ceTh. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl 1 Wbl B 3kocucTeMax. KpyroBopoT BeIIEeCTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTeln  d3KOCUCTeMbl. buomMacca ©  OpOLYKIUA.
DKOJIOTUUECKHE MTUPaMUJIbI YU CE, OMOMAaCChl U YHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dmykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCHM W UX TMPUYUHBL. AHTPOINOrEeHHbIE BO3JICUCTBUSA Ha
cykueccuu. KnumakcHoe coobiiecTBo. buopaznoobpasue u moHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.



[Ipuponnbie 3KOCUCTEMBI. JKOcUCmeMbl 03EP U peK. DKocucmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE JIKOCUCTEMBI. ATpo3kocucTemMa. ArporieHo3. Pazmmuams
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU 3KOCHCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3KocHucTeM. [opojckas
dnopa u ¢ayna. CunHanTponm3zauus ropoAckoil ¢ayHel. buonornueckoe wu
XO3SIICTBEHHOE 3HAYCHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTraHW3MOB B
sKocucTeMax. Poib kackaonoeo sghghexma u 6u008-30upuxamopos (Kiroueswix
8U008) 6 yHKyuoHuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIINN U 3KOCUCTEM
B YCIJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/IEHCTBUIA.

Mexanuszmoi 8030elicmeusi  3AcpASHeHUll  pPA3HbIX — MUNo8 Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMIOTEHHBIX SKOCUCTEM.

JemMmoHCTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmumst u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKOocHCTeMa

IIAPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOIO Jieca», «DYyHKIUOHAIbHBIE
TPYIIbl OPTaHU3MOB B 3JKOcHCTEME», «KpyroBopoT BEIIECTB B SKOCHUCTEME,
«llenn nutanus (macTOUIIHAS, AETPUTHAA)Y», « IKOJOTUYECKAS TUPAMUIA YHUCEID,
«IKoJoruyeckas nupaMuga OMoMacch», «IKOJOTUYECKAs] MUPAMUIa YHEPTUNY,
«O06pazoBanue 0osotay, «IlepBuunas cykieccus», «BoccTaHoBIeHUE jeca Mmocie
noxkapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruu B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repdapun pacTeHU, KOJJICKIIMA HACEKOMBIX, UydeJia MTHI] U
3Bepel, repObapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBapUYM KaK MOJICIIb
9KOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypo0oIKOCHCTEMBD.

JlabopaTtopnasi pabora «l3ydeHune pazHOOOpa3usi MEJKWX [MOYBCHHBIX
YJICHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX.

IKCKypeust «DKCKypCHsl B TUIIUYHBIA OmoreorieHo3 (B myOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpeHusi «IKCKypcUsl B arposKocuctemy (Ha ToJie WM B TEIUIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCHCTEMA

buocdepa — obmemianeTapHas 000Ji04Kka 3eMIIM, TJIe CYIIECTBYET WIH
CylllecTBOBaJia ku3Hb. Pa3zButue npencraBnenuit o ouocdepe B Tpyaax 3. 3iocca.



VYuenue B. . Bepraackoro o 6uochepe. Ob6mactu 6mochepsr u e€ coctas. Kupoe
BelllecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHOChEpPhI Kak
ro0anpHON 3KocucTeMbl. J[MHaMuyeckoe paBHOBecue B Ouochepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (Yriieposa, a30Ta). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o O6mome. OCHOBHbIE OHMOMBI CYIIM:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIUPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITUYECKUE JIeCca, BEICOKOTOpbs. KilnMaT, pacTUTENbHBIA U KUBOTHBIM
MHpP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTrO MOTEHIMAIa U
Oonoc@epHbIX PYHKIUIA.

JleMoHCTpanun

[Toptpetsi: B. U. Bepnaackuii, 3. 3tocc.

Tabmuubl u cxemsl: «I'eocdepsr 3emin», «KpyroBopor azora B npupoe»,
«KpyroBopoT yriepona B mnpupozae», «KpyroBopoT Kuciaopoga B HNPUPOJE»,
«KpyroBopoT Bojabl B mpupojie», «OCHOBHbIE OUOMBI cyminy, «Kiammatudyeckue
nosca 3emun», «TyHapa», «Taira», «Cmemanneii nec», «llInpokomucTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tpornmueckuit gecy.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesioBek U OKpY:KaIOIIAs Cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NOpUuMHBL. Bo3agelicTBue uelnoBeka Ha
ouocdepy. 3arpsi3HeHHe BO3AYyHIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnousbel. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue KiinMara.

AHTpPOINIOTE€HHOE BO3/ICICTBUE HA PACTUTENIbHBIA M XKUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KMBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXPAHBI MPUPOJIBIL.
Kpacasie xuuru. Ocobo oxpanseMmble mnpupoansie Ttepputopuu (OOIIT).
Boranuyeckue caipl U 300J10THUECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUSL YEIOBEUECTBA U IPUPOIBI.
PammonansHO€ ~ MPUPONONOJIB30BAaHUE M COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasus 3emin. OOmKEe 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE MOCIICICTBUSI.

Pa3zBuTne METOMOB MOHUTOPUHITA PA3BUTHS  OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciredosauus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHMOCHOCOOHOU dHepeemuke. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvie cucmemsol, obecneyugaroujue O00CmMyn K
uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 u 3Ikocucmem. (OcHOBbl



aKopeadbunumayuu  IKocucmem U cnocooog 06opvbObl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCTpanun

Tabmumsr  u cxembl:  «3arps3HeHHe  aTMoc(eprD»,  «3arps3HEHUE
runpoceprr», «3arps3HeHue mouBb», «llapHukoOBBIT 3pdexT», «Ocobo
OXpaHsieMbl€ PUPOJHBIE TEPPUTOPUI», «MOJIETN YIIPABIAEMOTO MUPAY.
ObopynoBanue: Qororpapuu OXpaHIEMbIX pAacTeHMM M KUBOTHBIX KpacHo#
kHuru Poccuiickon @enepanuu, KpacHol KHUTH peTHOHA.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OoOyyYaroImMUMUCA TMPOrpaMM CpeaHero oO0mero o0pa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHBIE U PEIMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS IIPOTrpaMMBbl 10 OMOJIOTHH
BBIJICJICHBI CIICAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIUMHUCS POCCUHUCKOM
rpaXIaHCKON HIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpEACICHUI0, Haluyue Mmomusayuu K OOyUYEeHHIO OHOJIOTHH,
yeneHanpaegienHoe paszeéumue BHYTPEHHUX YOEKIEHUW JUYHOCTHU HAa OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, TMPUCYIIMMHU CHUCTEME
OMOJIOTHYECKOTO0  OOpa3oOBaHUsA, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OHMOJIOTHH JIOCTUTAIOTCS
B E€IUWHCTBE Y4Ye€OHOW M BOCHUTATEIBLHON JEATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, NMPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOpPMaMH
MOBEACHUS W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMHU JHUYHOCTH, NATPUOTU3MA U
YBOKEHUSI K 3aKOHY W MPABOMOPSAJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)XKCHHS, OCPEKHOTO0 OTHOIIEHUS K KYyJIbTYPHOMY HAcleAUI0 U
TpAAUIHASIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPYKaroIIEH Cpeie.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buosorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaroIIMuXCsl pyKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIo OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OTbITA U OMbITA JAEATEIBHOCTH B MPOIECCE pealn3allMi OCHOBHBIX HalpaBICHUMN
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TMpaB W O0O0S3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMIO 1O OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOUIEHUSI K MHEHHUIO ONIMOHEHTOB IMpHU OOCYKICHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOTO0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTHU IEpE.l
Ponunon, ropmoctu 3a cBOW Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM MPUPOIBI,
NOCTUXKEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuUTHE OWOJOTHM, TOHUMAHMUS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I11eCTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOEHUE YCTOWMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbHU HA OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs dCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

MOHMMAaHHUE 3MOLIMOHAIBHOTO BO3JICHCTBUS )KUBOM PUPOIbI U €€ [IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPOXKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHusA, GOPMHUPOBAHHS KYJbTYPbI 310POBbsl H
IMOIMOHAJBLHOTO 0JIarONOJIyYns:

NOHUMaHUE W peaju3alus 3J0pOBOTO U 0e30MacHOro obpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHIATHH W OTABIXA, peryispHas (u3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHUMAHWE 1EHHOCTH MPABUJI HWHJIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUSIX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJIEICTBUN W HENPUITUS BPEIHBIX MPUBBIYEK (YHOTpeOJIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyAYy, OCO3HAaHHE IIEHHOCTH MAacTEpCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TaKYIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbiM cepaM NpodeCcCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud U pealu30BBIBATH
COOCTBEHHBIC KU3HECHHbIC TUTAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O W CamMOOOpa3OBaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOTHYEeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKU 1eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIEeCTBOBAHUS;

MOBBIIICHUE YPOBHA HKOJOTHYECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB M OIEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISt
OKpYXarouen cpepl;

OCO3HaHME TJI00ATBHOTO XapakTepa KOJIOTUYECKUX MpOoOJeM U MyTell X
peleHus;

CIIOCOOHOCTh HMCITOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHUST W YMEHUS TMPU PEHICHUH Tpo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIL30BaHNEM  (COOMIOZICHME  TpaBWJI  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B DKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE  HEINPHUITUE JIEWUCTBUM, NPUHOCIIIMX BpEIl  OKPYXKAKOILIEH
MPUPOJHON Cpelie, YMEHUE MPOTHO3UPOBATh HEOJIATOMPUSITHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICUCTBUN U MPETOTBPAILATh UX;



HaJU4KMe Pa3BUTOrO SKOJIOTMYECKOTO MBILUIEHUS, SKOJIOTHUYECKOW KYJIbTYpHI,
OTbITa NEeSITETbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COIMAJIBLHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B NMPAKTUUYECKOU JESITEIBHOCTH DKOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOIIECTBEHHOM MPaKTUKW, OCHOBAaHHOTO Ha JIHMAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATENBCKOM KYJbTYpbl KaK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUDA;

MOHMMaHUEe chernudUKA OWOJIOTMM KaK HayKH, OCO3HAHUS €& poJu B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUJIEHUS, CO3[aHUU LIEJIOCTHOIO
MPEACTABICHUS 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHOHM LMBUIM3ALUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEIIaThb PECypCHbIE MpPOOJIEMbl  pa3BUTHUSA
4eJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 INI00AIBHBIX HKOJIOTMUYECKUX MPOOJIEM U
o0ecrieyeHus  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
MCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HM,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAaHUM B IEJsIX
HOBBIIIEHUST OO0l KyJIbTypbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
MIpU U3y4EeHUH OMOJIOTHH;

MMOHUMAHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaemble 3HaHMWs MJI1 aHalu3a Hu
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOIAUINX B HEM M3MEHEHHH,
yMEHHE JellaTb OOOCHOBAaHHBIE 3aKIIOYEHHs Ha OCHOBE HAay4HbIX (DaKTOB H
UMEIOIIUXCS JaHHBIX C LIEJIbIO MOJyYEeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
pelieHus mpobyieM B peaibHBIX KU3HEHHBIX CUTYAlINAX;

OCO3HaHWE ILIEHHOCTU HAy4YHOH JeATeITbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYIO U MCCIIETOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHNI0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN MO OHOJOTHMHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUSI yueOHoro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMBbIC IS (OPMHUPOBAHHUS MHPOBO33PEHUS OOYJAFOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTEMa, HAy4YHbIH (haKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleloBaHUEe,  HAONIOJIEHHE,  U3MEpEHUEe, OKCIHEPUMEHT U  JIpyTHUe);
yHUBEpCaJlbHbIe Y4YeOHbIE JEWCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATHUBHBIC,

peryJISTUBHBIC), obecrieynBaroIIIe dbopmupoBanue (byHKIIMOHATBHOM
IPAaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMA OOYyYaIOIIHUXCS, CIOCOOHOCTH
00yYarommxcst MCIIOJH30BAaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCaJbHbIE Yy4YeOHbIE JCHCTBUS B
MO3HABATENILHON U COLUANIbHOM MPaKTHKE.

B pesynbrate wu3ydeHHss OHOJIOIMM HAa YPOBHE CPEAHEr0 OOLIEro
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUPOBaHbl [103HABATEIIbHbBIC
YHUBEpCaIbHbIC YICOHBIC NEHCTBUS, KOMMYHHUKATHUBHBIC YHHBEPCATBLHBIC yUeOHBIC
JCUCTBUSA, PETYISITUBHBIE YHHBEPCAIBbHBIE YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MerarnpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS MPOrPaMMbl CPEIHETO OOIIETO
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaaneHue YHHBEpPCAIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a3oBbIe JIOrHYeCKHE JeiCTBHSA:

CaMOCTOATENbHO  (OpMYJIMpPOBAaTh W aKTyallu3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(ananu3a, cUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIEeHM s ), paCKPbIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIACTATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSATUSMH );

OTpEeNeNiaTh IEeTu JeATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTCPHH UX
TOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATSIBHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHUE TIOHATHUS JI OOBSICHEHUS (PaKTOB M SBIICHHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pPaCCyXKIeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, IO
aQHAJIOTUU), BBIABJISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PaccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBAThH BBIBOJIBI M 3aKITFOUCHUS,

IPUMEHSTh CXEMHO-MOJICTbHBIC cpencTtBa IS IIPE/ICTAaBIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHH B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKKe  MPOTUBOPEYMM  Pa3sHOTO  poJa,  BBISIBIEHHBIX B Pa3lMYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PELICHHUS MPOOJIEeMbl ¢ YIETOM aHalu3a MMEIOIINXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLIECHUBATH COOTBETCTBHUE PE3YJITATOB
LIEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESTEIbHOCTH;

KOOpDJMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIe0BATEILCKHE NeiiCTBUS:

BJIa/I€Th HaBbIKaMU y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENbHOCTH,
HaBbIKAMM  pa3pelieHuss MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS TPAKTHUECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTaluy, MNPeoOpa3oBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JaHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(opMupOBaTh HAyYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEH,
KITFOYEBBIMH MMOHATHSIMHI ¥ METO/IAMU;

CTaBUTh U (HOpPMYNIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUMOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i1 JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MMapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJ€ PpEIICHUs 3aJayd pe3yibTarhl,
KPUTHYECKU OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OILICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh LEJICHANIPABICHHbII TOUCK MEepeHoca CPEeACTB M Coco00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 M MPAKTUYECKYIO 00IacTu
KHU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXOIbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETe), aHAIM3UPOBATH



nH(})OpPMAITHIO PA3INYHBIX BUIOB B (DOPM MIPEACTABICHUS, KPUTUUECKHU OI[CHUBATH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(GopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOIbI NPU MOUCKE U
otOope Ouosornyeckoil nHpOpMalrK, HEOOXOAUMOM ISl BBHITIOTHEHUS Y4€OHBIX
3aj1ady;

npuOOpeTaTh OMBIT MCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAHUS PA3IMUHbBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (OpMYy  IIPEACTaBICHUS
Ouonoruueckor nHPopMauu (Cxemsl, rpaduKy, AMArpaMMBbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIOJb30BaTh HAy4YHBIA #A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
Ouonornueckod MHGMOpMalLMen: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBI, (PopMysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJaJ€Th  HAaBBIKAMHM  paclo3HaBaHUA M 3allUThl  WH)OpMaIuw,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMU:

1) o0mmenue:

OCYIIECTBJISTh KOMMYHUKAIIMK BO BCeX cpepax »KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOre€ WM JUCKYCCHUU O CYIIECTBY OOCYXAaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHUTENIBHO BBIMIOJHEHHS MpeiaraeMou
3a/1ay, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacrno3HaBaThb HeBepOaJbHbIE CpEACTBAa OOILIEHMs, MOHMMAaThb 3HAaYCHHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
yYMETh CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CHOCOOaMHU OOIIEHUS M B3aMMOJICHCTBHS, TOHUMATh
HaMEpEeHUs IPYruX JItoJIed, MPOSIBIATh YBAKUTEIbHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIINECTBA KOMAHAHOW U WHIAWUBUIYATbHON
paboOTHI MPU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
OPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS MPU pELLICHUN yueOHOH 3a1auH;

BBHIOMPATh TEMATHUKy U METOABl COBMECTHBIX JEUCTBHI C y4€TOM OOIMHUX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIEHA KOJIEKTUBA;



IPUHUMATh L€  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBATb U
KOOPAVUHUPOBATh JEHUCTBUS MO €€ JIOCTMIKEHHUIO: COCTaBJISITh IUJIaH JEHCTBUH,
pacupeneniaTb pojaud ¢ Y4€TOM MHEHHMM YYacCTHMKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHJIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpejyiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEH C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBiaieHHe YyHUBEPCAJIbHBIMH PEryJIsiTUBHBIMU AeHCTBUAMMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKHX 3HAHUM 1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHAX M IOCTYIKAX [0 OTHOIICHHWIO K XWUBOHM INPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

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

CaMOCTOSATENIbHO  COCTaBJSATh IUIAH pEIIeHHs Npo0JeMbl C  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHTYalLUsIM;

pacuMpsITh paMKH y4eOHOIrO NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJaJ€Th  HABbIKAMM  IIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHUM, UCMHOJIb30BaTh MPHUEMBI pedIeKCUHN IJi1 OLUEHKU CHUTYyalluH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHMBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEIIEHUA 10 HX
CHW>KECHHIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0N U IPYTUX:

IPUHUMATH ce0sl, TOHUMAasi CBOU HETOCTATKHU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX NPH AHAINA3E Pe3yIbTaTOB
NEATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUIHNOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3UIUHU JPYTrOro 4eJOBeKa.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHBIC pE3yabTATHI OCBOCHHS COACPXKAHUS Y4eOHOro TpeaMera
«buonorusi» Ha yrayOnE€HHOM YpOBHE OpPUEHTHUPOBaHBI Ha oOOecleueHue
npopunbHoro  0o0yueHuss  oOydaromuxcs  Oumosioruu. OHU  BKIIIOYAIOT:
crienuduyeckue sl OM0JIOTUU HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUM MO
OCBOCHHIO, MHTEPIIPETAIIUMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JIECSITEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TaKKEe B
peanbHbIX XKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHus.

[IpeameTHBIC pPe3yNbTaThl OCBOCHHS y4deOHOTro mpeamera «buomorus» B 10
KJlacce NOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJOTUM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB TIPUPOJBI U  PEIICHWU MpoOJieM  pallOHAIBHOIO
IPUPOAOIIONH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAra0IIUe OWOJOTHYECKUE TEPMUHBI M TIOHSTHS (PKU3HB, KIIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIPOU3BEIICHHUE,
HAaCJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT M Pa3BUTHE), OUOJOTUUECKUE TEOPUH
(knerounast teopust T. [lIBanna, M. llnelinena, P. BupxoBa, XpoMOCOMHasi TEOpHsI
HacnenctBeHHoctd T. Moprana), yuennss (H. WM. BaBunoBa — o weHTpax
MHOTOOOpa3usi M TMPOUCXOXKACHUS  KYJIbTYPHBIX  PAacTEeHMi),  3aKOHBI
(eamHOOOpaA3Usi MMOTOMKOB IEPBOTO TOKOJICHUS, PACHICIICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOU U3MEHYMBOCTH H. n. Basunoga), IIPUHLIATIBL
(KOMITJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJaMHU HAyYHOTO TIO3HAHMS, HCIOJIb3yeMbIX B
OMOJIOTUYECKUX HUCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
HaOII0ICHUE, SKCTICPUMEHT);



YMEHHE BBIJCNATh CYIIECTBEHHbIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuii, rpubOB, paCTEHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIOIIUX B OPraHU3Max PACTCHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHIX
MPOLIECCOB: OOMEHA BEIIECTB (METa0OIU3M), MPEBPAIICHUs YHEPTHH, OPOKECHHUS,
aBTOTPO(HOTO U TeTepoTpoHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, MOpUOTreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHAWBUIYaJbHOTO  DPa3BUTUS  OpraHu3Ma  (OHTOrEHE3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OpraHOMJaMH KIETKH U HX
(GYHKIUSAMH, CTPOEGHHUEM KJIETOK pa3HbIX TKaHEH M WX QYHKIUSIMH, MEXIY
OpraHaMM ¥ CHCTEeMaMH OpPTaHOB y pAacTEHUH, JKUBOTHBIX WU YEIOBEKa U HX
(YHKIUAMH, MEXAYy CHUCTEMaMU OPraHoB U MX (QYHKIUSMH, MEXAY OSTanaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIa U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
TanaMu 3MOPHUOHAIBHOIO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOpamMu cpesibl OOUTaAHUS;

YMEHHE BBISBIISATH OTIWYUTENbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUid, )KUBOTHBIX M YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKA3aTEJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYyII;

YMEHHE petiaTh OMOIOTHUECKHUE 3a/1a49H, BBISIBISITh PUIMHHO-CIICJICTBEHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTHUYECKUMHU MPOIIECCAMU U SIBJICHUSIMHU, JI€TaTh
BBIBOJIbI ¥ TPOTHO3bI HA OCHOBAHUH IOJyUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATh JTAOOPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
MpaBuJIa MpU padoTe ¢ Y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpeactBamMu, GOpMyIUpys Ledb HUCCIEIOBaHUs, AaHAIU3UPOBATH IOTYYCHHBIE
pe3yJIbTaThl U AeNIaTh BBIBOJBL;

YMEHHE Yy4acTBOBAaTh B Y4eOHO-MCCIIEIOBATENHCKONW paboTe 1Mo OMOoJIOTHH,
AKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PE3yNbTaThl HAa  yYEHUYECKHX
KOH(DEpEeHITHSIX;

YMEHHE OIICHMBATh AITHUYECKHE AacCHEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  Ouonormu ¥ MEOUIMHBI  (KJIOHHMPOBaHME,  HCKYCCTBEHHOE
OTLJIOJIOTBOPEHHE, HANPABIEHHOEC W3MEHEHHWE TeHOMa M CO3JaHHE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oynyiei mnpodeccrHoHaTbHON
JESATEIBHOCTH B O0JACTH OMOJOTHH, METUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJILCKOTO XO3SIIICTBA, MUIEBOW MPOMBIIUICHHOCTH, YIIIYOJIATh MMO3HABATEIbHBIN
UHTEpEC, HAIMlpaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOHKEHHE OMOJOTHYECKOro O00pa3oBaHMs B  OpPraHMU3AlMSIX CPEIHEro
po(hecCHOHAFHOTO U BBICIIETO0 00pa30BaHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECTE€ M POJU OWOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEIICHUH 3KOJIOTHYCCKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHWH BOMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONB30BaHUA, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKIJIAJI€ POCCUUCKUX M 3apyO€KHBIX yUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIAQJETh CHUCTEMON OWOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIOYACT
omnpeneseHusT M TMOHHMAaHHE CYIIHOCTH OCHOBOTOJATraroNuX OHOJIOTHYEeCKUX
TEPMUHOB M TOHATHM (BHI, dKOcucTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBommronionHas Teopus Y. JlapBuHa, CHHTETHUYECKAsT TCOPHS DBOJIONNHN), YUCHUS
(A. H. CesepiioBa — o myTsiX ¥ HampaBieHusx sBojtonuu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHyeckoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apoapimieBoro cxoactBa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKON MHUpPaMHIbl JHEPruu), TUIoTe3bl (rumote3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJQJACTh  OCHOBHBIMH  METOJaMH  HAyYHOTO  TO3HAHUA,
UCIIOJIb3yeMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJACHUE, YKCIEPUMEHT), CIocO0aMU BBISBICHUS U
OIICHKY aHTPOIIOTCHHBIX U3MECHECHHUI B IPUPOJIC;

YMEHUE BBIJICTATh CYIICCTBEHHBIC TPU3HAKU: BHUIOB, OHOTEOIICHO30B,
OKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAOLIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUIECKOTO
BUI000Pa30BaHMs, BIUSHUS JABMKYIITUX CHJI SBOJIOIMK HA TeHO(MOH T TIOMYJISIUH,
IIPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpejie OOMTaHMs, YepeIOBaHUs HAIpPaBICHUN
ABOJTFOITMH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIWBAaTh B3aWMOCBSI3M MEXKIY MPOILIECCAMH  DBOJIIOIHH,
JBYDKYIIUMHA CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JINYHBIX YKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISITH  OTJIMUMTEIbHBIC  TPU3HAKK  KUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BUJOB K cpele OOUTaHus, aOMOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€ OpPraHW3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX M3MEHEHHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JIUIS JOKAa3aTeIhCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOMTaHUS, CINHCTBA
YeIIOBEYECKMX pac, HEOOXOMUMOCTH COXpaHEHUS MHOTOOOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS IMIPUPOJIBI M YEITOBEUCCTBA;

YMEHHUE perniaTh OMOJOTHYSCKHE 33a/1a4M, BBISBIISATh MPUINHHO-CIIEACTBEHHBIC
CBSI3U MEXIY UCCIICTYEMbIMU OMOJIOTHUECKUMU TIPOILIECCAMH | SIBJICHUSAMU, JEIaTh
BBIBOJIBI I TTPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJHITH JIA0OPATOPHBICE M TPAKTHUECKHE PadOThI, COOIIOAATH
npaBuia mpu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYT10BaAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATBHBIMU
cpenctBamu, GOPMYIUPYS IENb WCCICIOBAHUSA, aHAIM3UPOBATH IOJyYCHHBIE
PE3yNbTATHI U JACNIaTh BHIBOIBL;

yMEHHUE Y4YacTBOBAaTh B y4e€OHO-UCCIIENOBATEILCKOW paboTe Mo OuoJIorud,
HKOJIOTUU W MEJIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIECTB, U
MyOJUYHO  TIPEACTABNIATH  TMOJYYCHHBIC  PE3YJNbTaThl HA  YYCHHUYECKHUX
KOH(EpEeHIHSIX;

yYMEHHUE OIEHUBATh TMIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HH, YEITIOBEKA
U 4YENIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSAX M CIOCO0aX MpelOTBpallCHHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodecCHOoHAIBHON
JeSTEILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TIPUPOJIOTIONIB30BaAHUS, METUITUHBI,
OMOTEXHOJIOTHH, TICHUXOJIOTHH, BETCPUHAPHH, CEIbCKOTO XO3SMCTBA, IHINECBON
MIPOMBINIUICHHOCTH, YTIIyOJIATh TIO3HABATENIbHBIA WHTEpPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud ©  MPOJOJDKEHUE
OrosoruYecKoro oOpa3oBaHUsI B OPraHU3alUAX CPEIHEro MpodecCUOHATBLHOTO U
BBICIIIETO0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne /it Kontposbnbie | IIpakTHueckne
NMPOrpamMMbI Bcero o0pa3oBaTrejbHbIE
padoThI padoThI
pecypchbl
buonorus kak Hayka
2 JKuviBble cucTeMBI U UX U3yUEHUE
Buonorus xkiuerku 05 C ucIojap30BaHuEM
o0opynoBanus Touku pocta
4 XuMu4ecKasi OpraHu3anus KJICTKU 10 1 C ucnonb30BaHHEM
obopymoBanus Touku pocta
5 Crpoenune u QyHKINU KICTKH 8 2 C ucrnonp30BaHueM
obopynoBanus Touku pocta
5 OOMeH BellecTB U NpeBpallleHue SHEPTUU B 9 1 C ucronp3oBanueM
KITETKE obopymoBanus Touku pocta
7 Hacnencreennas nH(GOpMaLys 1 9 05 C uCronb30BaHUEM
peanm3aIms eé B KIeTKe . o6opynoBanust Touku pocta
8 JKU3HEHHBIN UK KIETKH 6 1 C ucnonb30BaHueM
o0opymoBanus Touku pocta
9 Crtpoenue u PyHKIIUU OPraHU3MOB 17 15 C ucnonb30BaHHEM
o6opynoBanusi Touku pocta
10 Pa3MHOX€EHME 1 pa3BUTHE OPraHU3MOB 8 15 C ucnionp3oBanueM
obopymoBanus Touku pocta
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 5 05 C ucronb3oBaHneM
M3MEHYMBOCTH OPTaHU3MOB ' oopyaosatms Totku pocta
12 3aKOHOMEPHOCTH HACTIEICTBEHHOCTH 10 1 C ncrnonp30BaHueM
obopynoBanus Touku pocta
13 3aKOHOMEPHOCTU U3MEHYMBOCTHU 6 1 C ucnonp3oBaHueM
o0opymoBanus Touku pocta
14 I'eneruka yemoBeka 3 05 C HCTOJIb30BaHUEM
obopynoBanus Touku pocta
15 Cenexuus opraHu3MoB 4 1 C MCIOB30BaHUEM

o0opymoBanus Touku pocta




16

BroTeXHOJIOrU ¥ CHHTETHYECKAs OMOJIOr s

17

PesepBHOE Bpems




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

0JINYeCTBO YacoB JIEKTPOHHbIE
K )
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrposbubie | IIpakTuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
1 3aposkJeHe U Pa3BUTHUE IBOJIOLIMOHHBIX 4
npeCTaBICHUN B OMOIOTHH
2 Mukpo3BotoIus U €€ pe3yinbTaThl 14 2 C ucronp3oBanueM
obopymoBanus Touku pocta
3 Makpo3Boronus 4 €€ pe3ysbTaTbl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU HA C ucnonp3oBanyemM
4 Sete 15 1.5 obopynoBanus Touku pocta
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHE3 10 1 C ucnonb30BaHHEM
obopynoBanus Touku pocta
DKOJIOTUSl — HayKa O B3aUMOOTHOIIEHUSAX C ucnonb3oBanyem
obopymoBanus Touku pocta
6 OpPraHU3MOB M HaJIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 OpraHu3msl 1 cpeia OOMTaHHs 9 15 C ucnonb3oBanyem
o0opymoBanus Touku pocta
8 DKoJ0TUs BUAOB U MOMYJISAIHMA 9 0.5 C ucnonb3oBanyeM
obopymoBanus Touku pocrta
DKOJIOTHS COOOIIECTB. DKOJIOTNYECKUE C ucnosnp3oBanneM
9 CHCTEMBI 12 0.5 o0opymoBanus Touku pocrta
10 buocdepa — riobanbHas sxocucTemMa
11 YenoBek 1 OKpyXkarolas cpena
12 PeszepBHoe Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 0 7.5







HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaeusie | Ipakruieckue fllfiy‘lel-ll/lﬂ :)lﬁ[()l:lI;OBaTeJIbeIe
padoThI padoThI pecypeb
1 buonorus kak KOMIUJIEKCHas HayKa U KaKk 1
4acTh COBPEMEHHOTO O0IIeCcTBa
2 JKuBble cucTeMbl U UX CBOICTBA
VYpoBHeBas opraHu3alus )KUBbIX CUCTEM
4 Hcropust OTKPBITHS U U3yUEHUS KIIETKH. 1
Kinerounas Teopus
Metoabl MOJEKYISIPHOU U KJIIETOUHOU C ucronp30BaHueM
ouonoruu. [IpakTrueckas padora oggﬁgﬂOBaHHﬁ]quH
5 «M3ydeHne MeTo10B KJIETOUHON OMOJIOTHI 1 05 P
(xpomarorpadusi, sneKTpodopes, '
muddepeHnmranbHoe eHTPUyTupOBaHKE,
ITLIP)»
6 XHUMUYECKUH COCTAB KJIETKH 1
; MuHepanbHbIe BEUIECTBA KIETKU, UX 1
Ouosiornyeckas poJib
Oprannueckue BEIecTBa KIETKH — ONKH. C ucnonb3oBaHueM
JlabopaTtopHas padota «OOHapyKeHHE 00opynosanms Towk
8 1 0.5 pocra
0EJIKOB ¢ TOMOIIIBIO0 KaUeCTBEHHBIX
peakun»
9 CoiicTBa, knaccupukanus u QyHKIUN 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YII1EBObI
11 Oprannyeckue BeIecTBa KIETKH —
JIUIHIBI
Hykneunossie kucnorsl. [IHK u PHK. C ncnonb30BaHneM
obopynoBauus Touku
Jlaboparopnas padora «MccnenoBanue
12 05 pocta
HYKJICHHOBBIX KUCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPIraHU3MOB)
13 Crpoenue u pynkuuu ATOD. [Ipyrue
nykineozuarpudocdarsr (HTD)
14 Cexsenuponanue JIHK. MeTobl
F€HOMUKH, TPAHCKPUIITOMUKHU, TPOTEOMUKHU
15 MeToap! CTpYKTYpHO# Onosorun
16 Tuns! knerok. IIpokaprornyeckas KieTka
CrpoeHne 3yKapuOoTUYECKOM KIIETKH. C ncnonb30BaHneM
. obopynoBanus Touku
17 IIpakTruyeckas pabota «M3yueHue CBOHCTB 0.5 pocfzﬂ
KJICTOYHOM MeMOpaHbI»
18 IToBEpXHOCTHBI anmnapar KJIETKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH. C ucronb3oBaHueM
obopynoBanus Touku
[IpakTuueckas padbora «M13yuenue
19 0.5 pocTa
JBUKEHMSI LIUTOILIa3Mbl B PACTUTEIbHBIX
KIIETKaX»
ITomyaBTOHOMHBIE OPTaHOUIBI KIETKHU: C ucrnonp30BaHueM
obopynoBanus Touku
20 MUTOXOHAPHH, IIacTuAbL. JJabopaTopHas 05 pocTa
pabota «VccnenoBanue mia3Monn3a u '
JIETJIa3MOJIN3a B PACTUTEIBHBIX KJIETKaX)»
21 HememOpaHHbIe OpraHOUIbI KIETKH
22 Crpoenue 1 GpyHKIMHU s71pa




23

CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHUS KIICTOK Pa3InUHbIX
OpraHUu3MOB»

0.5

C ucnonp30BaHAEM
obopynoBauus Touku
pocTa

24

ACCHUMUJIISIIHS ¥ TUCCUMUIISIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaTMTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHJIa3bl WK
KaTajasbl)»

25

@epMEHTAaTUBHBIN XapakTep peakuui
KJIETOYHOT0 MeTabonu3ma. JlabopatopHas
pabota «M3yduenue GpepMEeHTaTUBHOTO
pacliemIeHus IEPOKCHIa BOAOPOAA B
PaCTUTEIBHBIX U AKUBOTHBIX KJIETKAX»

0.5

C ucnosnabp30BaHUEM
obopynoBauus Todku
pocta

26

Bbenku-akTuBaTOPHI M OENKU-UHTHOUTOPEI

27

ABTOTpO(HBIN TUIT 0OOMEHA BEILIECTB

28

dortocunTe’

29

Xemocunres. JJaboparopHas padota
«CpaBHeHHUe npoleccoB (poTocUHTE3A U
XEMOCHHTE3a»

0.5

C UCnoJIb30BaHUEM
o0opynoBanus Touku
pocta

30

AHa’poOHbIe Opranu3mMel. Bussl OposkeHus.
JlaGopatopHnas pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS»

31

AspoOHBIE OpTaHU3MBI. DTarbI
SHEPreTHYecKoro ooMeHa

32

DHeprust MeMOpaHHOTO TPaIueHTa
npoTtoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cruHTa3bI

33 Peakiiun MaTpu4HOTO CHHTE3a
34 Tpanckpunius — MaTpuanblii cuaTe3 PHK
35 Tpancnaums u €€ dTamnsl
36 KoaupoBanue aMuHOKHUCIIOT. Porb
pubocom B OnocuHTE3€E Oenka
37 Opranu3zanys reHomMa y mpoKapuoT U
9YKapHUOT
38 MonekynsipHble MEXaHU3MBI IKCITPECCUU
TCHOB Y DYKapHOT
Bupycbl — BHekIieTouHbIe ()OPMBI )KU3HU U C ucnonp3oBaHueM
39 o0MratHele mapa3uThl. [IpakTHyeckas 0.5 OSSEgHOBaHM Touku
pabota «Co3nanne MOJEIN BUPYCa» P
40 BupycHrble 3a001eBaHus YeI0OBEKa,
KUBOTHBIX, PACTEHUN
41 HanorexHomornu B OMOJIOTMY U MEIULIMHE
42 JKU3HEeHHEIN UK KJIIETKU
43 Matpuunsiii cunres JJHK
Xpomocomsl. JTaboparopHas padota C ucnonp3oBanyem
44 «M3yueHne XxpoMocoM Ha TOTOBBIX 0.5 OSSE;’HOMHM Touxn
MHUKpOITpenaparax» P
45 Jlenenue KJIETKU — MUTO3
Tunsl knetok. KapruokuHes v IUTOKUHES. C ucronp3oBaHneM
JlabopaTtopHas pabota «Habmonenune obopynosanus Touw
46 05 pocra
MHUTO3a B KJICTKaX KOHUYMKA KOPEITKa JIyKa
(Ha roTOBBIX MUKpOIpenaparax)»
47 Perynsus >kU3HEHHOTO IMKJIa KIETOK




48

Opranu3M Kak eIMHOE 11eJ10e

Txanu pactenuii. JlaboparopHas pabora

C HCIIOJIB30BaHUEM

49 «M3ydeHne TKaHEN pacTEHUN» 05 obopynosamma Touxn
ocra
TkaHU KUBOTHBIX U YEJIOBEKA. C ucnonp3oBanyem
50 JlaGopaTopHas paboTta «/3ydeHue TkaHen 05 OggEzHOBaHm Touxu
KUBOTHBIX) P
Opransl. Cuctemsl opranos. JlaboparopHas C ucnonb3oBaHmeM
51 pabota «/3y4eHne opraHoB IIBETKOBOTO 0.5 OggszOBaHm Touxn
pacTeHus» P
52 Ornopa Tena OpraHu3mMoB
53 JIBI>KEHE OPTraHn3MOB
54 [Iutanue opraHu3MoOB
55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CUCTEMA YeJI0BEKa
56 JIpIxaHue OpraHu3MOB
57 JlpIxaHue I03BOHOYHBIX )KHBOTHBIX U
9eJIoBeKa
58 TpaHcnopT BelecTB y OpraHu3MoB
59 KpoBeHocHas cructema n03BOHOYHBIX
KMBOTHBIX U YEIOBEKa
60 Briaenenue y opranusmon
61 3amura y OpraHu3MoB
62 NMMmyHHast cuctema yenoBeka
63 PaznpaxuMocTsb 1 perynsnus y
OpraHU3MOB
64 I'ymopanbHast perynsuus 1 SHA0OKpUHHAsS

CHUCTEMA XUBOTHBIX U YCJIOBEKA




65

@DopMbl pa3MHOKEHUS OPraHU3MOB

66 [TonoBoe pazMHOKEeHUE
67 Meiios
I'ameTorenes. OOpazoBaHue U pa3BUTHE C ucronb3oBaHueM
MOJIOBBIX KJIeTOK. JlaGopaTopHas pabota obopynosanus T
68 0.5 pocta
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOTpEnapaTax»
69 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
20 3axaJika OpraHoB U TKaHEH U3
3apO/IbIIIEBHIX TUCTKOB
PocTt u pazBuTHE KHUBOTHBIX. C ncnonb30BaHneM
71 Jlaboparopnas pabora «BLI}IBJ'IGI;II/IG 05 gggggnomﬂm Touku
MIPU3HAKOB CXOCTBA 3apO/bIIIeH
MMO3BOHOYHBIX KUBOTHBIX )
Pa3sMHOXEHUE U pa3BUTHE PACTEHUM. C ucnonp3oBaHueM
72 JIaboparopHas pabota «CTpoeHre opraHoB 0.5 obopynosanus Touu
Pa3MHOXKECHUS BBICIIIUX PACTCHHIN) pocta
73 HcTopust cTaHOBJICHUS B Pa3BUTHS
TeHETUKH KaK HayKH
OCHOBHBIE [TOHSATHSA U CUMBOJIbI T€HETUKH. C ucnonp3oBanmeM
74 JIaGoparopHas pabota «/{po3oduna kak 0.5 OSSEgHOBaHHH Touxn
00BEKT T€HETUYECKUX HCCIIEJOBAHUI» P
3aKOHOMEPHOCTH HACIIEI0BAHMS C ucronb3oBaHneM
MpU3HAKOB. MOHOTHOpUIHOE gggﬁgﬂOBaHm Toukn
75 ckpeuBanue. [Ipakruyeckas pabora 0.5

"N3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpeIIMBaHUs y 1po30(uisr"




HI/ITOJIOI‘I/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/I[[HOFO

76 1
CKpEIBaHUS
77 AHanuzupyrolee ckpemranue. Hemonnoe 1
JOMUHUPOBAHHE
JuruOpuiHoe CKperBaHue. C ucrionp3oBaHneM
[IpakTuueckas padora «3yuenue obopynosamma Touxn
78 1 0.5 pocta
PE3yNIbTaTOB AUTUOPUTHOTO CKPEITUBAHUS
y Ap030(UITBI»
79 [{uTomornyeckue OCHOBBI TUTHOPUIHOTO 1
CKpEeLIBaHUS
80 CueruieHHOE HaclIeZIOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTH 1
82 ['eneTuka nmomna 1
83 I'eHoTHn Kak LeJIOCTHAS CUCTEMA 1
84 I'eneTn4eckuii KOHTPOJIb PA3BUTHSL 1
pacTeHHiA, )KUBOTHBIX U YelIOBeKa
85 HN3MeHunBOCTh NpU3HAKOB. Buibl 1
W3MEHYHUBOCTHU
86 MonudukanronHas U3MEHYHBOCTb 1
BapuauuoHHbIi psig M BapualiOHHAS C ucronp3oBaHieM
kpuBas. JlaboparopHas pabota OgSEgHOBaHHHquKH
87 «HMccnenoBanue 3akOHOMEPHOCTEN 1 05 P
MOTA(DHKAITIOHHON H3MEHUNBOCTH. '
[TocTpoenne BapuallMOHHOTO psAZia U
BAPUALIMOHHON KPUBOW»
88 I'eHOTHTIYECKASI K3MEHIHBOCTb. 1
KoMOuHaTuBHAsI H3MEHUHUBOCTH
89 MyTarmorHast ”3MEHYHBOCTb. 1 0.5 C ucronb3oBaHneM

obopynoBanus Touku
ocra




[IpakTrueckas padora «MyTanuu y
Ipo30¢ bl (Ha TOTOBBIX
MUKpOIIperaparax)»

3aKOHOMEPHOCTH MYTALIMOHHOTO IIpoLiecca.

%0 ONHUreHeTruKa v 3IUIeHOMUKA
91 I'enetuka yenoBeka. [IpakTudeckas padora C ncronp30BaHueM
«CocTaBJIeHHE U aHATIN3 POJOCIOBHOI 05 obopynosatms Totm
ocTa
92 Metoabl MEAUITUHCKON T€HETUKH
3HaueHHE MEULIUHCKON F€HETUKH B
93 MPEAOTBPALEHUH U JICUEHUU T€HETUYECKUX
3a00JIeBaHUI YEeTIOBEKa
OCHOBHBI€E TTOHATHUS CEJIEKIINU. C ucnonp3oBaHuEM
a4 JlaGoparopHas pa60T2i «I3ydenue copToB 05 gggguomﬂm Tosxn
KYJIbTYPHBIX PACTEHUHN U MOPOJI JOMAILIHUX
KUBOTHBIX»
MeTobl ceneKIMOHHOM paboThlI. C ucrnonp30BaHueM
95 JlabopaTtopHas padota «/3yueHune MeTo10B 0.5 obopynosatms Totim
CEJIEKIIUU PACTECHUIN» pocta
JlocTrKEHMsI CENIEKIIMY PaCTEHUI U
96 XHUBOTHBIX. [IpakTndeckas pabora
«IIpuBUBKa pacTeHHID»
97 CoxpaHeHue, U3y4eHHUe U UCII0JIb30BAHNE
TEHETUYECKUX PECYPCOB
buorexHosnorus Kak Hayka v OTpacib C ucnonp3oBaHueM
98 npon3BojicTBa. [IpakTudeckas pabora 05 00opyrosanmsi Totk
«M3ydeHne 00bEKTOB OMOTEXHOIOTHI pocta
99 OcHOBHbIE HAaIIPaBJIEHUSI CHHTETHUECKOMN

OHOJIOTUHA




100 XpOMOCOMHAs U TeHHAsI HHKCHEPHS

101 MenunuacKke OMOTEXHOIOTUN
102 Pesepsublii ypok. [IoBropenue, 1
000011IeHNEe, CHCTEMATH3AIIMS 3HAHUN
OBUIEE KOJIMYECTBO YACOB IIO 102 135

I[TPOI'PAMME




11 KJIACC

KosnuyectBo yacos DJIEeKTPOHHBIE
Ne ara ugposbie
W Tema ypoxa Beero Konrtpoabsubie | IlpakTuyeckue fllqueﬂnﬂ :)16[(};I;OBaTeHLHLIe
padoThbI padoTbI pecypest
1 OpomtonmonHas Teopus Y. [lapuna 1
5 JBH>KyIIIME CHJTBI 3BOJIFOLIMU BUIOB 1O Y. 1
Hapsuny
3 Bbopr0Oa 3a cymniecTBOBaHHE, €CTECTBEHHBIN 1
¥ HCKYCCTBEHHBII 0TOOD
4 DopMHUPOBAHUE CHUHTETUYECKOU TEOPUHU 1
ABOJIIOLUH
5 DTarbl HBOIIOIIMOHHOTO Mpolecca: 1
MHUKPO3BOJIIOLHS 1 MAKPO3BOJIIOLIUS
6 [onynsus — snemeHTapHas eIuHUIA 1
9BOJIIOLIUU
3aKOH reHETUYECKOro paBHOBeCHS JIK. C ucnonb3oBaHueM
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05 ;nggHOBaHm Toucn
pabota «BblsiBIeHIE U3MEHUYUBOCTH Y '
oco0eit 0IHOTO BUAA»
8 OneMeHTapHbIe PaKTOPHI IBOJIIOLUH 1
9 OddexT ocHoBarens. Iphext 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M305sun nomysisiimii: 1
reorpaguueckas, OMoJIOrHuecKas
11 EctecTBeHHbII 0TOOp — HampaBISIOLINi 1

(baxTOp BOIOLUI




12

[TonoBoii oT6op

13

[Tprucnoco0IeHHOCTh OPraHN3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlabGopaTtopnast pabora «3yuenue
apoMop}030B U UAHOANANTAINN Y
pacTeHHid U )KUBOTHBIX)

0.5

C ucnonp30BaHAEM
obopynoBauus Touku
pocTa

14

[Tpumepsl mpucnocobIeHU y OpraHu3MOB:

Mophooruueckue, GU3n0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopnast padota «IIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11e1€CO00Pa3HOCThY

0.5

C ucnonp30BaHUEM
obopynoBanus Todku
pocta

15

Bun, ero xputepuu u CTpyKkTypa.
JlaboparopHas pabota «CpaBHEHHE BUIOB
10 MOP(OJOTHIECKOMY KPUTEPHIO)

0.5

C Hcnonb30BaHUEM
obopynoBauus Todku
pocta

16

Crpykrypa Buga

17

Bunoob6pa3oBanue kak pe3ynbTaTt
MUKPOIBOJTIOITUT

18

CBs3b MHKPO3BOJIOIHUU U SMTUACMUOJIOTUA

19

Makpoasosntonus. [TarieonTonornueckue
MCTOJbI U3YUYCHUS 3BOJTIOITUN

20

buoreorpaduueckue MeTo1bI U3ydEHUS
SBOJIIOIIUHU

21

OMOPHOIOTHYECKHE U CPAaBHUTENBHO-
MOP(OJIOTHUECKUE METO b U3yUECHUS
HBOJTIOLIUU

22

MonekynsipHO-TeHETUYECKHUE,
OMOXMMHYECKHE i MAaTeMaTUYECKUE




MECTOJbI U3YUYCHHU A 3BOJIOIUA

23 OO0111e 3aKOHOMEPHOCTH ABOJIIOIINH
24 AnantuBHas paauanus. HepaBHomepHOCTb
TEMIIOB 3BOJIOLUU
o5 Hayunbie runoTe3bl MPOUCX 0K ACHUS
’KU3HU Ha 3emiie
26 JonayuyHble IpeICTaBICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE TaIbl HEOPTAaHUYECKOM
HBOJIIOLIMH
28 ['unoTe3sl 3apoXKICHHS KU3HH
Wcropus 3emiu 1 MeTOAbI €€ U3yUEHMUS. C ucnonb30BaHUEM
29 JlaboparopHas pabota «3ydenue u 05 gggggnomﬂm Toukn
OIHMCAaHNE UCKOMIAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbeHble 3Tansl opraHn4ecKon
SBOJIIOIIUHU
31 DBOITIONINS SYKAapHOT
OCHOBHBIE 3TaIbl YBOJIOIUN C ncrnonb3oBaHneM
39 pactutensHOTO MUpa. [IpakTudeckas 00opynoanus Towku
pabora «3yuenue ocodbeHHOCTEHN 05 poca
CTPOCHHUSI PACTCHHI Pa3HBIX OTICTIOBY
33 OCHOBHBIE 3TaIlbl HBOJIIOLUHN )KUBOTHOTO
MUpa
OBoronus )KUBOTHBIX. [[pakTndeckas C ucnosp3oBanieM
34 pabora «3yuenne ocoOeHHOCTEH 0.5 obopynosanus Tk
CTPOCHHUSI TTO3BOHOYHBIX KUBOTHBIX) poct
35 Pa3BuTHe %u3Hu Ha 3emiie 1o 3paM U




nepuoaam

MaccoBbie BBIMUPAHUA — SKOJIOTHYCCKUC

3 KPHU3HUCHI IPOLILIOTO
37 CoBpeMEHHBIN IKOIOTMUECKUN KPU3HC, ETO
0COOCHHOCTH
38 CoBpeMeHHas CUCTeMa OPraHUYECKOTO
HPOIILIOTO
39 OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpraHu3MOB
40 AHTPOIIOJIOTHS — HayKa O YelIOBeKe
41 Passutne npencrasieHuii o
IPOMCXOXKACHUH YeJIOBEKa
MecTto yenoBeka B CUCTEME C ucronp3oBaHueM
opranu4eckoro mupa. JlaboparopHast oggfzﬂOBaHm Toukn
42 pabota «M3yueHne ocoOeHHOCTEH 0.5 P
CTPOCHUSI CKEJIeTa YeJI0BEKa, CBI3aHHBIX C
HPSMOXO0XKJICHUEM
43 JIBroKyIiye cuibl aHTPOIIOTE€HE3a
m CooTtHo1ieHne GMOJOTHYECKUX U
COLMANIbHBIX ()aKTOPOB B aHTPOIIOTE€HE3e
45 OCHOBHBIE CTaIUM aHTPOIIOTEHE3a
46 [Taneorenernka u najeoreHOMHUKa
47 DBOJIIOLIHS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacsl. [Ipaktnyeckas C ncnionp3oBanyem
48 pabota «M3y4eHne 3KOITOTHIECKIX 0.5 Ogggﬂommﬁ Touxn
ajanTanui 4eJIOBEKa) P
49 MexauCUUIUTMHAPHbBIE METOIbI

AHTPOIIOJIOTUU




50 3apoXaCHUE U PA3BUTHE SKOJIOTHH 1
Mertopl 3xosiorun. JJaboparopHas padbora C ncnonb3oBaHmeM
51 «3y4yeHre MeTo/10B 3KOJIOTMUYECKUX 1 0.5 obopynosanma Totm
HCCIIEIOBAHUI» poca
59 3HaueHne SKOJIOTHUECKUX 3HAHUMT JITS 1
YyeJoBeKa
53 DKoJyioru4eckue GaKTophl 1
Aobuotnyeckue aktopsl. CBET Kak C ncnonb3oBaHmeM
e sKonorudeckuii gaxrop. JaboparopHas 1 05 ;nggﬂOBaHm Touu
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI '
OpPIraHU3MOB K BIMSIHUIO CBETa»
Abuotuueckue aktopsl. TemnepaTtypa C ncrone3oBanneM
KaK 3KOJIOTUYECKUI pakTop. obopynosanus Toti
55 JlaboparopHast pabota «BbIsiBICHHE 1 05 pocta
nprUcnoco0IeHN OPraHu3MOB K BIUSTHHIO
TEMITEPATyPhI»
AbuoTtnueckue ¢pakTopsl. BiaxkHoCTh Kak C ucrnonp30BaHueM
- sKoNorudecKkuii phakrop. JlabopaTopHas 1 05 ;ggfglz[omﬁm Toucn
pabota «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOMTAHHS
57 Cpenpl 00uTaHNS OPraHU3MOB 1
58 bronornueckne puTMbl 1
59 XKuznenusle popMbl OpraHu3MOoB 1
60 Buotnueckue hakTopsl 1
3HavyeHrne OMOTUYECKUX B3aUMOJICHCTBUI
61 JUIsl CyIIECTBOBAHHS OPTaHU3MOB B CpEZIE 1
oOuTaHus
62 DKOJIOTHYECKHE XapaKTEPUCTUKA 1




MMonyJsinun

OCHOBHBIC TTOKa3aTeIn MOITYJIAIHU U

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OcCHOBHBIE TIOKA3aTENIN TMOMYJISIIHN:
64 POXKIAaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIHH
65 DKooruyeckasi CTpyKTypa MOMmyJISIuH
66 JluHaMuKa ONYJISIIAN U €€ PeryJIsIius
67 KpuBble pocTa YHMCICHHOCTH MOMYJISIUH.
KpuBbie BBKHBaHUS
DKOJIOrHYecKasi HUIIIA BHIA. C ucnosnb3oBaHueM
68 JlaboparopHas pabota «IIpucnocobieHus 0.5 OSSEzHOBaHM Touu
CEMSTH PACTCHHH K PaCCEIICHUIO P
69 Bup xak cucrema momyssimii
20 3aKOHOMEPHOCTH MOBEICHUS U MUT AL
YKUBOTHBIX
71 Co00111eCTBO OpraHU3MOB — OHOIIEHO3
72 DKocucTeMa Kak OTKPBITas CUCTeEMa
73 KpyroBopoT BeIiecTB U MOTOK SHEPTUH B
IKOCHUCTEME
74 OcCHOBHBIE MTOKA3aTeTU YKOCUCTEMBI
75 DKOJIOTMYECKUE MUPAMUIbI
76 N3menenus coo0IecTB — CyKIIECCUU
77 [TpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. IKOCUCTEMBI MOPEH U OKEaHOB
78 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEIMEH, MyCThIHb

79 AHTPOTIOTEHHBIE 3KOCHCTEMBI
Ypboskocucremsl. [IpakTudeckas padora C ucronb3oBaHueM
80 0.5 obopynoBanus Todku
«M3yueHue u onucanue ypoosKOCUCTEMbI» bocra
3aKkOHOMEPHOCTH (OPMUPOBAHUS
81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHn3Mbl BO3JEHCTBUS 3arPsI3HEHUN
82 Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISALIMOHHOM U
HKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmennanerapHas 060g09Ka
3emiu
84 VYuenune B. U. Bepuazackoro o 6uocdepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl
86 KpyroBopoTs! BeecTs u
OMOTre0XUMHUECKUE IIKIIBI
87 3oHanbHOCTH OMochepsl. OCHOBHBIE
OHOMBI CcyIIn
88 YcroitunBocTs 6uochepsl
89 DKOJIOrn4ecKre KPU3UChl U UX MPUUUHBI
90 BosneiicTBue uenoBeka Ha 6buocdepy
o1 AHTpPOTIOTEHHOE BO3/ICCTBHUE HA
PaCTUTENbHBINA U )KUBOTHBINA MU
92 OxpaHa npupoisl
93 OCHOBHBIE IPUHIIHITBI YCTOWIUBOTO




Pa3BUTHA YE€JIOBCUECTBA U IIPHUPOIbL

PaHI/IOHaHBHOC IIPUPOJOII0JIB30BAHHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pazHooOpa3us 3emin

95 O6061menne o Teme «MUKPOIBOIIOIHS 1 1
e€ pe3ysbTaThl»

96 O606menne no teme «MaKpOo3BOTIOIHS U 1
e€ pe3yabTaThl»

97 O606menue no teme «IIporcxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O606menue o Teme «IIponcxoxnenne 1
YeJI0BeKa — aHTPOTIOTCHE3)

99 O6o006meHne 1Mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSAX OPTaHU3MOB)

100 O606menne o reme «OpraHu3Msbl U cpeia 1
oOUTaHUS»

101 0O0001eHue 110 TeEMe «DKOJIOTHUA BUIOB U 1
HOMYJISILINN

102 O6061menue no reme «bruocdepa — 1
riio0anbHas IKOCUCTEMa)

OBUIEE KOJIMYECTBO HACOB 1O 102 75

I[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

* buosnorwus, 10 kmacc/ I[Tornomapéra U.H., Kopammosa O.A., Jlomununa T.E.;
o penaknuei [Tonomapéroit M.H., O6mmecTBo ¢ orpaHuyYeHHOM
oTBeTCcTBeHHOCTHhIO M3naTensckuii ieHTp « BEHTAHA-I'PA®»; AkuimonepHoe
obmectBo «M3marenscTBO «IIpocBemieHne»

* buonorus, 10-11 knaccel/ Anapeesa H. 1., O01iecTBO ¢ orpaHUYeHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue
/Ton pen. [Taceunnka B.B., AkunonepHoe o01ectTBo «31aTenscTBO

«HpOCBeHIeHI/IG»

METOIUYECKHUE MATEPUAJIBI JJIS1 YUUTEJISA

1. TTonomapesa W.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Meroanueckoe ocodue.- M., Benrana - I'pad, 2019;

2. [Tonomapena 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Mertoanueckoe nocoodue.- M., Benrana - ['pad, 2019.

3. [Tonomapera M.H. buonorus. 10 knacc. Pabouas terpans. — M.; «Benrana-
I'pad».

4. Tlonomapesa W.H. buonorus. 11 knacc. Pabouas rerpans. — M.; «Benrana-



['pad».

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

1. «kEnunas xomekius [udposeix O6paszoBarenbHbix Pecypcosy (http://school-

collection.edu.ru/).

2.

3.

https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexkTponHbIil yueOHUK «bHOTOTHM.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knetok
. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumus
. http://evolution2.narod.ru/index.htm - sBosrorus

. http://nrc.edu.ru/est/r4/ - Guonoruyeckas KapTHHA MHAPA
. http://planete-zemlya.ru/ - ITnanera 3emiis

. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6Guonuka
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