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MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o 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.

VYueonslii 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 YTIyOJEHHOM YpOBHE, 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 ydyebHomy mpeametry "buonorus" naér mpenacraBieHuE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOonéHHOM
YPOBHE, ONpeAesieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpIKAHUE, €TO
CTPYKTypUpOBaHUE MO paslejiaM U TeMaM, paclpelesieHHe M0 Kiaccam,
PEKOMEHAYET TOCJIEeI0BaTeIbHOCTh H3YyUYCHHS Y4eOHOro Marepuajia ¢ y4E€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme mo Ouomoruu
peanu30BaH MNPUHIUIT MPEEMCTBEHHOCTH C HM3y4YeHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOro  oOmero oOpasoBaHusi, Onarogaps 4YeMy MpPOCMaTpUBAETCS
HANPaBJICHHOCTh HA  TMOCJEAYIONIee Ppa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPECTABICHUH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOI0 OTHOIICHUS K OKpyXKaroliel mnpupoaHo cpene. B
nporpaMMe Mo OHOJIOTHU TaKXe IMOKa3aHbl BO3MOXKHOCTU Y4YEOHOTO IpeaMeTa
«buonorus»y B peanmmsaruu  TpeboBanuit DPI'OC COO K MmIaHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJabTaTaM OOydeHUs U B
dbopMUPOBAaHMU OCHOBHBIX BHJIOB Yy4e€OHO-IO3HABATEIbHOU JACATEILHOCTH
0o0y4Jaromuxcsi MO0 OCBOCHHUIO COJIEpkKaHUsS OMOJOTMYECKOTO O00pa30oBaHMS Ha
YpOBHE CpeJHEro 00111ero 00pa3oBaHus.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeHEro o0Iero oopasoBaHUs
3aBepmiaeT Owojornyeckoe oOpa3oBaHME B IMKOJE M OPHUEHTUPOBAH Ha



paciiMperre u yriayOJjeHue 3HaHHM O0yd4aroluxcs O >KUBOM IPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTHH, SMOpPUOJIOTUM U OUOJIOTUM Pa3BUTHA,
TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

N3yuyenne yueOHOro mnpenmera «buonorus» Ha yriyOJI€HHOM YpOBHE
OPUEHTHPOBAHO Ha IMOJArOTOBKY OOYyYalOIIMXCA K MOCIEAYIOMIEMY MOJYYEHHIO
Ouonoruuyeckoro  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 knmaccax 3TH 3HAHMS MOJyYarOT pa3BuTHe. Tak,
paciivpeHsl U yriyOJeHbl OWOJIOTMYECKHE 3HaHMS O PaCTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHuU3Me YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIAAHOTO U IIOMCKOBOIO
XapaKTepa, KOTOPble MOXKHO HCIIOJIb30BATh KaK OPUEHTHPHI JJIs MOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3dMokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJTYYEHHBIMU OOYYAIOIIMMUCA TNPU H3YHYEHUU
(Gu3MKH, XUMHUH, Teorpaduu U MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMY mnpenmery '"buomorua" otpaxaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOIMOHHBIA MOAXOAbl K HM3YYECHHUIO OHOJIOTHUU.
CoriacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIS )KUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allliu, IBOJIIOLUN OPraHUYECKOr0 MUpa Ha 3emile,
COXpaHEHHUs1 OHOJOrM4ecKoro paszHooOpaszus maHetsl. Tak, B 10 kiacce
M3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OMOJNOruM, SMOpPUOJIOTHU U
OMOJIOTUM PAa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTHH, aAKTYaJIM3UPYIOTCA 3HAHUS OOydYaromuxcsi Mo OOTaHHWKE, 300JI0THH,
aHaToMuu, Qusuosorun uenoeka. B 11 kiacce wu3yyaroTcs 3BOJIOLMOHHOE
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 KaApPTUHBI MUPA, 3HAHHUM O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOMYJISIuH,
OMOIIEHO03a, YKOCUCTEMBI, O BBLIAIOIIMXCS HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. J{7st
pa3BUTHS U TOJJIEP)KaHUS HMHTepeca OOydaromMxcs K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaia B COJAEP>KaHUU MPOrpaMMBI
o OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW oOjacTH OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PELIEHUE BAKHEUIINX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenb uzydenus yuebnoro npeamera «buonorus» Ha yrinyOonéHHOM ypoBHE —
OBJIaJICHHE  OOYyYalOUMMUCS  3HAHUAMHU O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allMM JKHUBBIX CHCTEM pa3HOTO paHra W MpUOOpETEeHUuE YMEHUMU
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMU MHTEpECA K OMPENCIEHHON olnacTu
npoecCHoHANbHON JEesTENIbHOCTH, CBSI3aHHOM ¢ OWoNOrHed, WM K BBIOOPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTkeHne 1enu u3ydeHus ydeOHoro nmpeamera «buonorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

OCBOCHHE O0YJaIONTUMHUCS CHUCTEMbI OHMOJIOTMYECKUX 3HAHHMI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIIETHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUjIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHHM, MHOTOOOpa3sMM MU OCOOCHHOCTSAX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJSALus, BU, ONOTEOIeHO3, Ouocdepa); 0 BHIAAIOIIMXCSA OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHWE OOy4YaroUuIMxcsi ¢ METOAaMu TMO3HaHUS >KUBOM MPUPOJBIL:
UCCJIEIOBATEIbCKUMU ~ METOJIaMU  OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOW U
KJIETOYHOW OHOJOTUU, SMOPHUOJIOTMM W OHOJOTMH pa3BUTHUSA, TE€HETUKH U
CEJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, MaJCOHTOJIOTHUH,
9KOJIOTMH);  METOJaMH  CaMOCTOSITEIbHOTO  NPOBEAECHHUS  OMOJOTMYECKHX
uccleIoBaHU B ylabopatopu M B Tpupone (HaOIoJIeHHEe, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJICIUPOBAHUE);

OBJIaJicHHEe OOy4YaloIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HaXOAMTb,
aHAJIM3UPOBATh W MCIIONb30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTUEH M CHUMBOJMKOM; YCTAaHaBIIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM M  COLMAJIbHO-3KOHOMHUYECKUMH M  HIKOJOTMYECKUMHU
npobsieMaMy  YE€JIOBEYECTBA; OLEHUBATh IOCJIEJACTBUS CBOEH NEATEIbHOCTH II0
OTHOIICHUIO K OKpYXarollel NnpupogHol cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBI0  OKpYXKAIOIUX  JIFOJIeH; OOOCHOBBIBAaTH U COOJIOATh  MEpHI
MPOPUIAKTUKA MH(DEKIMOHHBIX 3a00JI€BaHMIA, TTpaBUia MOBEAEHUS B MPUPOJE U
oOecrieueHuss 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UpE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO W TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYyHaArONIMXCSI UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMHU
UCCIICIOBAaHUsIMU B OHOJIOTMH, pElIaeMbIMU €10 IpoOJieMaMu, METOI0JIOTHen
OHMOJIOTYECKOr0o UCCJIEI0BAHHS, IIPOBEICHHUS AKCIIEPUMEHTATIbHBIX
MCCJIEIOBAaHUM, peleHus: OMOJIOrMYeCcKUX 3a1ad, MOJCIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOILIECCOB;



BOCITUTAaHNE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
[IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOMH,
F€HETUYECKOM TpPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEICHUS B MPUPOJIE;
WHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMU;

nmpuoOpeTeHue  OOyYarONIMMHUCS  KOMIIETGHTHOCTH B PaIlMOHAILHOM
MPUPOJIOTIOIB30BaHUU (COOJIIOACHUE TpaBWJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, YKOCUCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOI'O 3JI0POBBS U 3/I0POBbSI
OKpYyXXarolmux Jrojaer  (cobmroaeHus wMep NpodUIaKTHKA — 3a00JICBaHUM,
obOecrieueHre OE30MAaCHOCTH JKU3HEACITCIIBHOCTH B YPE3BBIYAMHBIX CHTYAIHASIX
MPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIOJIB30BAHUS
OMOJOTHYECKUX 3HAHUN U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHME  YyCIOBUM Ui  OCO3HAaHHOro  BbIOOpa  oOydaronuMmucs
VHJIUBUTYJIbHOMN o0pazoBaTeIbHON TPACKTOPHH, CIIOCOOCTBYIOIIIEH
nocieAyomemMy MNpodecCHOHATFHOMY CaMOOIPEICTICHHIO, B COOTBETCTBUU C
UHIVMBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee yncI0 4acoB, OTBEACHHBIX HA M3yYEHHE OMOJIOTUU Ha yTiyOJIEHHOM
YpOBHE cpeaHero odrmiero oopa3zoBanus, coctaBmsieT 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
OCYUIECTBJISIETCSL ¢ YYETOM CHenu(UKU ero colepKaHUs W HapaBJICHHOCTH Ha
POJOJDKEHNE OHMOJOTUYECKOrOo OOpa3oBaHUS B  OpraHU3AIMSAX  CPEIHETrO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O06s13aTeILHBIM YCIOBHUEM MPH 00ydeHUH OMOJIOTHH Ha YTIIyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBENICHUE JTA0OPATOPHBIX M MpaKTU4YecKux padoT. Takxke yuactue
00y4Jaronuxcsi B BBIMIOJHEHUN MPOCKTHBIX M Y4EOHO-HCCIICOBATENBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIEISISTCS ydYUTEJIEeM Ha OCHOBE  HMCOIIMXCS
MaTePHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYYEHUA
10 KITACC

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

Tema 1. Buosiorusi Kak Hayka

CoBpeMeHHas OnoJIOrusl — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buomornyeckue HayKd M U3yd4aeMble UMH  NPOOJIEMBI.
dyHAaMEHTANIbHbIC, TPUKJIAIHBIE U TIOMCKOBBIE HAy4YHBIE HCCIECIOBAHUS B
ouosnoruu.

3HaueHue OMOJOruu B (POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbel Mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OHMOJOTHM B
MIPAKTUYECKOM JCSATEIBHOCTH YEJIOBEKA: MEJINLMHE, CEJIIBCKOM XO35MCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCTpanun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapsuH,
V. I'apgeut, I'. Menaens, B. U. Bepuaackuit, 1. 11. I1aBnos, . 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, . Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. )KuBble CHCTEMBI U X U3yYeHHE

XKuBble cucTeMbl Kak mOpeaMer u3ydeHus Ouonoruu. CBOICTBa >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, MAUCKPETHOCTb M LIEJIOCTHOCTb,
CIIO)KHOCTb U YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CAaMOOpraHU3aLus,
CaMOBOCIIPOM3BECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIN, KJIETOYHBIMH,
TKaHEBBIM, OPTaHU3MEHHBIMH, MOMYJISIIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreonenoTnueckuit), OmochepHbiit. IIporecchl, MPOUCXOAAIINE B KHBBIX
cuctemax. OCHOBHbIE MpHU3HAaKU kHUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHHUSA
Marepud. Hayku, nzyyaromre >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUU.

N3yuenune xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. HabGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [lonstue o 3aBucuMoit u
He3aBUCUMOW IniepeMeHHOU. IInanupoBanue oskcnepumenta. IlocrtaHoBka u
npoBepka runote3. Hynesas runoresa. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJIyYEHHBIX
pe3yapTaroB. [IpuumMHBI UCKaXEHUS PE3yIbTATOB »HKcnepumeHTa. IllonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHCcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE MPU3HAKK KU3HW», «buonorndeckue
cuctembl», «CBOIMCTBA KHUBOW MaTepum», «YPOBHH OpraHU3AlUU KUBOU
npuponb», «CTpOeHHE KUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJoBeuecKoro opranusma», «buoreoreHos», «buochepay», «MeTosl
U3YYEHUS KUBOU IPUPOIBD.

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

IIpakTuyeckas padora «Vcnonp30BaHWE pPA3IMYHBIX METOJIOB MpU
V3yYEHHH )KUBBIX CUCTEM.

Tema 3. buosiorusi KJieTKu

Kinerka — cTpyKTypHO-(QYHKIMOHAJIbHAS €auHUIA >KuBoro. Vcropus
OTKpbITUsA KieTku. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOU
TEOPHH.

MeTtoapl  MOJIEKYJSIPHOM M KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIMS,
xpoMarorpadusi, 31eKTpodope3, METOJl MEYEHBIX aTOMOB, AU(epeHInanbHOe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposannvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabnuipl u cxeMbl: «CBETOBOM MHUKPOCKOID), «DJIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pa3BUTHS METOIOB MUKPOCKOITAN.

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

IIpakTuyeckass padora «l3ydueHne MeETOJOB KIETOYHOW OHOJIOTHHU
(xpomatorpadusi, snekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
[ILIP)».

Tema 4. XumMunueckasi opranu3anus KJIeTKH

XUMHUYECKAN COCTaB KJIETKHA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ posb Kak pacTBOPUTEINs], pPeareHTa, y4acTue B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperyisauud. MuHepaabHble BEIIeCTBAa KJIETKH, UX OHoIornyeckas
poJib. POJIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornueckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekysnbl. [lepBuunas
CTpyKTypa Oeika, NenTHAHAas CBS3b. BTopuyHas, TpeTHUYHas, YETBEPTHUYHAS
cTpyktypsl. Jlenarypauus. CBoiictBa OenkoB. Krnaccudukanus  Oenkos.
buonornueckue Qynkium 6enkoB. /Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIUTOCAXapUIbl U MOJIUCAXaPUIbIL.
O6mwmit mmaH CcTpoeHHss W (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. 'mapodunbHO-THAPOdOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurnuuepunsl, ¢ochomunuabl, BOCKH, cTepouabl. buojorumueckue GyHKIUU
munuaoB. OO1Ire CBOMCTBA OMOJIOTMYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOIYIIPOHUILIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun xomruiementapuoctu. [Ipasmiio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. Mectonaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buner PHK. ®yukuuu PHK B kiieTke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B MoJiekysie ATO.
buonornuyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIHUU B
Kietke. J[pyeue muykneozuompughocghamer (HT®@). CexBenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHass OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOjeKkyn. Moodenupoganue
CMpPYKMypsl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvlomepHulti Ousain u
OpeanuyecKull CUHme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JleMoHCTpanun

[Toptpetsr: JI. [Tonunr, dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

Huarpammsbl:  «PacnipenenieHne XHUMHYECKMX JJIEMEHTOB B HEXUBOHU
npupoae», «PacnpeneneHne XuMUYECKUX SJIEMEHTOB B JKUBOW MPUPOJIE».

Tabmuuel u cxembl: «llepuoguueckas TabaUIAa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJZbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOH MOJIEKYJb», «CTpoeHuEe MOJEKYI
yIraeBosioB», «CTpoeHHuE MOJIEKYJN JunuaoB», «HyKIenHOBbIE KHCIOTHIY,
«Crpoenne monekynsl ATO».

O6opynoBaHue: XUMUYECKas mocyja u 000pya0BaHuE.

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

JlaGopatopnas  paGora  «lccnenoBaHWe ~— HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne n PyHKIMH KJIETKH

Tumbl KJIETOK: JdyKapuoTHYeckass W Ipokapuotuueckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHne nmpoKapuoTHIECKOM KiaeTku. Kilerounasi cTeHKa OakTepuil U apXew.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpPOoHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib IPOKapHUoOT B OMOIIEHO3aX.

Crtpoenue u (byHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKHU.
[lnazmatuueckass wmemOpana (Tasmanemma). CTpykTypa IJIa3MaTHYECKOM
MeMOpanbl. TpaHcropT BelIecTB Yepe3 IIa3MaTHUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIMN
akTUBHBIA TpaHcropT). Ilomynponuniaemocts MemOpanbl. PabGora HaTpwmii-
KaJIUEeBOT0 Hacoca. DHMAOIMTO3: MUHOIMTO3, (harounTo3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMHU KJIETOYHON CTCHKH PACTCHHM, TPHOOB.

Hurornasma. [urozons. Lutockener. [IBmwxkenue mutomiasmbl. OpraHou/Ibl
kietkn. OnHoMeMOpaHHBIE OPTraHOWbl KJIETKU: SHJOIUIa3MaTHYeCKas CeThb
(BIIC), anmapar ['onabmku, JTU30COMBI, UX CTPOCHHE M (PYyHKUMHU. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPraHouAOB KIETKH. CTpoeHue rpaHyIspHOrO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpa”HyssipHBIA)  DHJIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkius anmnapata ['onsmku. Moougurayusa 6enkos 6
annapame [onvoocu. Copmuposrxa benkos 6 annapame I onvoocu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABl  KIETKWA:  MHUTOXOHAPHUH,  IUIACTHUJIBI.
Ipoucxoacoenue mumoxonopuii u nracmud. Cumouozenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenue u GyHKUIUM MUTOXOHApUN M TuiacTui. llepBudHble,
BTOPUYHBIE UM  CJIOXHBIE  IJACTUIBI  (OTOCHHTE3UPYIOIIUX  DYKapHOT.
XJIOpOMIACThI, XPOMOIIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouzsl kietku CtpoeHue W GyHKIUA HEeMeMOpaHHBIX
OpraHouJI0B KJIETKHU. Pu6ocomsi. IIpomesicymounvie Quramenmul.
MukpodunamMeHnTsl. Axkmunogvle Mukpoguiamermyvl. MBbIlIEUYHbIE  KIETKH.
Axmunosvie KOMNOHEHMbl HeMbluleyHblX Kiemox. Mukpotpy6ouku. Kierounbii
nentp. CTpoeHHUE U JBWKEHUE JKTYTUKOB W peCHUYEK. MUKpOTpyOOUKH
nuToriazmel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHuie benxu.

SAnpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHUE H
byakiuu. Snepnpiii 0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE paCIIOIOKEHUE
XpoMOcOM B HHTep(ha3sHOM siape. dyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBL. JlunHamuka s0epHoU 00010uku 6 mumosze. Aloephulil
mpaucnopm.

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

JemoHCcTpanuu



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

Tabmuupl 1 cxembl: «CTpoeHUE 3YKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpoeHHe  pacTUTEIbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpEnapaThl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpEnapaThl OaKTepUaaIbHbIX KIETOK.

Jlaboparopnasi pabGora «/3ydyeHHe CTpOEHUs KIJIETOK PpPa3JIM4YHbIX
OpPraHU3MOB).

IIpakTuyeckas padora «/3yueHne CBOMCTB KJIETOUYHOU MEMOPAHBI.

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

IIpakTnueckass  padora  «l3yyeHue  JBWKEHHS  LUTOIUIA3MbI B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O6MeH BellecTB M MpeBpallleHHE JHEPTUH B KJIETKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JABE CTOPOHBI MeTabou3Ma. Tumbsl 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 W OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueenHvlll pomocunmes y oaxmepuil. Ceemocobupaiowue
nueMeHmsl U NUSMEeHmMbl PeaKkyuoHHo20 yeumpa. Polib XJIOpOIIacTOB B MpoIiecce
doTocunTe3a. CBeToBas u TeMHOBas dazpl. Pomoovixanue, Cs., Cy. u CAM-munsi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznudHbIX (PaKToOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue (POTOCHUHTE3A.

XeMOCHUHTE3. Paznoobpaszue OPraHn3MOB-XEMOCHHTETUKOB:
HUTpUGULKpYIOIIKE OaKTepuu, >XKelie300aKTepuu, CEepoOaKTEpUHU, BOJIOPOJHBIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

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

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOrO oOMeHa.
IToaroroBuTEeNBHBIN ATaIL. [ THKOIN3 — OECKUCIOPOTHOE PACIICTUICHUE TITFOKO3BI.

buonoruyeckoe okucieHue, WU KJIETOYHOE JbIXaHUe. Pojib MUTOXOHAPHIA B
mpoiieccax omosiorudeckoro okucienus. [{uknnueckue peaknuu. OKUCTUTEIBHOE
dbochopunupoBanue. Ouepeuss memopannoeo epadueuma npomonos. Cunmes



AT®: paboma npomonnou ATD-cunmaswi. IlpenMyniecTBa a’poOHOTO TYyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: 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 MIPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopnass  padora «l3ydyeHue  KaTaIMTUYECKOM  aKTHUBHOCTHU
¢dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnasi pabora «l3ydeHue QepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

JlabopaTtopnass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun matpuyHOro cuHtesa. [[pyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUSAX

MaTpUYHOTO cUHTe3a. Peanuzanus HacnencTBeHHou nHdopmaiuu. ['eHeTnueckuit
KO, ero cpoucrBa. Tpanckpunius — marpuunbld cuHTe3 PHK. IIpumHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnsiums u e€ stanbl. Yuactue TpancnopTasix PHK B OuocunTese Genka.
VYcnousi O6uocunTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Ponb pubocom B
OnocuHTe3e OerKa.

Cogpemennvie npeocmasienus o cmpoenuu 2erog. Opranuszainusi reHomMa y
MPOKAPUOT U DYKApPUOT. Perynsius akTUBHOCTH T'€HOB Yy MpOKapwoT. ['umoresa
onepona (®. XKakob, XK. Mano). Monexynsapuvie mexaHusmvl IKCApECCUl 2eH08 )
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomul 2enog. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJeTKe. KiteTounbIli roMmeocTas.

Bupycsl — HekeTouHnble (hOPMBI )KU3HU U OOJUraTHBIE apa3utbl. CTpoeHue
IPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHblll YUk
JIHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, baxmepuogpaos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

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

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouo0eudeckux oantnolx. Hanomexnonoeuu 6 ouonozcuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu ieKapcms.



JleMoHCTpanuu

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

Tabnuiel u cxembl: «buocuntes 6enkay, «['eHeTHueckuit Koy, «Bupych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3gaHue MOIEIIA BUPYCay.

Tema 8. JKM3HeHHBIN UK KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisanus. HMatepdaza um mMuTo3.
Oco0OeHHOCTH TPOLIECCOB, MpoTeKaronux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  Ilpecunretndeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUM U
MOCTCUHTETUUYECKUH (MPEMUTOTHYECKUI) IeprUoAbl UHTEP(a3bI.

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

TeaomMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuOTUIl. JIMMIOUAHBIN U
raruiouHeIi  HaOOpel  XpomocoM. ['omosnormuynbsie Xxpomocombl. [losoBbie
XPOMOCOMBI.

Jllenenue wietku — MuUTO03. CTraauu MHUTO3a M MPOUCXOMSIINE B HUX

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

Perynsuus MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemasi KiieToyHas
rubesnp — 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», «CTpoeHHe
xpoMocom», «Permukanusa JTHK.

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

JlaGopatopnasn padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHUKpOIIpenaparaxy.

JlaboparopHnasi pab6ora «HaGnroneHne MuTo3a B KJIE€TKax KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHMSI M JKH3HEJEATEIBHOCTH  OJHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCTH, Apyrue NpoTUcThl. KosloHMambHbIE OpraHU3MBI.



B3auMocBsi3p yacTel MHOTOKIETOYHOTO OpraHu3ma. [KaHW, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHOE 1eioe. ['omeocras.

Tkann pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJAINAS, OCHOBHAsl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMNA 1 pacloIOKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHW XKUBOTHBIX M Y€JIOBEKAa. TWUMbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCIMHUTENbHASA, MbllIeyHasi, HepBHas. OcoOeHHOCTU CTpoeHus, GYHKUUA U
pPAacoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHEpaTHUBHBIE OpraHbl pacTteHuid. OprasHbl U
CHUCTEMBI OPTaHOB )KUBOTHBIX U YeloBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJTHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHyTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEN.

JIBukeHne  opraHu3MoB. JIBHJKEHUME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3Mbl M HAcCTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucreMa. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKHACIOrNO Taza W
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsAMU. [IutaHue XKWBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBApUTENIbHOTO TpakTta. [IumeBapurenpHble xene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pactenuid. [[prxanue wuBoTHBIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KIeTKU. KoxkHoe npixanue. /pIxarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucrema uesioBeka. MexaHu3M BEHTWISUHUM JIETKUX Y NTUI U
MJIeKonUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEIIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHIA.
TpaHcnopt BewecTB y JKUBOTHBIX. KpoOBEHOCHass cucrema U €€ OpraHsl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX H yenoBeka. Cepaie,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyrum kpoBooOpaleHusi. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepana v e€ peryisiuus.

Brinenenne y opranusmoB. Beinenenuwe y pacrenuil. Beigenenune y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. @OunbTpanus,
CeKpelusl 1 00paTHOE BCACHIBAaHME KaK MEXaHH3Mbl Pa0OThl OPTaHOB BBIJEICHUS.
CB43b MOJIOCTH TE€JIa C KPOBEHOCHOMW U BBIJICJIUTEILHOM CUCTeMaMU. Boiienenue y



MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKITMOHHPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allUTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil W UUCTHI MPOCTEHIIUX. 3almUTa y MHOTOKJICTOYHBIX PACTCHUU.
Kyrtukyna. CpeacTsa macCUBHON M XUMHAYECKOU 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOIHBIE.
3amura opranu3ma oT OojnesHeil. iMmyHHas cuctema yenoBeka. KiieTouHbli u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHBI u TpHOOpeTEéHHBIM crenuduuecKuii
UMMyHUTET. Teopust KiIoHanbHO-cenekTuBHOro mMmmynurera (II. Dpmux, @. M.
bepnet, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Pojb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Paznpaxxumocte u  perynasiuuss |y Opranu3moB. Paznmpaxumocts y
OJHOKJICTOYHBIX OpPraHu3MoOB. Takcuchl. Pa3gpaxuMocTs W perymanus y
pactenuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u pediektopHas peryisiuus y S>KUBOTHBIX. HepBHas
cucreMa u €€ OTHeNbl. DBOJIOLUOHHOE YCIOKHEHNE CTPOCHHSI HEPBHOM CHUCTEMBI
y KMBOTHBIX. OTHENbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Pediekc u
peduekTopHas ayra. be3ycioBHbIE U YCIOBHBIE PEe(IICKCHI.

I'ymopanbHast peryiasiuds ¥ SHIOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
XKene3pl HSHOOKPUHHOW CUCTEMBI M HUX TOPMOHBL. JIeliCTBHE TOPMOHOB.
B3auMocBsI3p HEpBHOW U DHIOKPUHHOM cucteM. [umnoramamo-runoduszapHas
cucrema.

JemMmoHCTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocin», «bakrepum», «lIpocreiimme», «Opranbl IBETKOBBIX PAaCTCHUI,
«CucrtemMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpoeHuE
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpOEHHE CTEONS,
«CtpoeHune JHMCTOBOM IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEJNET YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHaga  cucrema», «Koxa», «Mpblmeynada  cucreman,
«BprgenurenpHas cucremMa», «OHIOKPHUHHAS cucTteMa», «CTpOEHHE MBILIIBD),
«Ammynurer», «KumeuynonomoctHeie», «Cxema  TUTaHHUS ~ PaCTECHUIN»,
«KpOBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPH,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue H0KIeBoro uepssi», «HepBHas
cucteMa poio», «HepBHas cucrema ssrymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MiIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pedriexcey.



ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpPOINpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXKHUX, *KUBbIE SK3EMIUISIPhl KOMHATHBIX PAacTEeHUM, repoapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeIOBeKa,
000pyI0BaHUE ISl IEMOHCTPAIMU TOYBEHHOI'O M BO3AYIIHOIO MUTAHUSI PACTEHU,
pacuieruieHus Kpaxmalia U OeJIKOB Moj AecTBUeM (hepMEeHTOB, 000pYyI0BaHUE IS
JEMOHCTPALUH OTBITOB 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 PACTECHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

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

[TomoBoe pa3smuoxkenue. [lomoBble kieTKW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMbIcit
MeHo3a W IIOJIOBOrO Iporecca. MeWo3 M ero MeCTO B JKM3HEHHOM IMKJIE
OpPraHHU3MOB.

[IpenzaponpiieBoe pasButue. ['ameroreHes y »KuBOTHBIX. [100BBIE KeEE3bL.
OO0pa3zoBaHue U pa3BUTUE MOJOBBIX KiIeTOK. Criepmarorenes u oorene3. CTpoeHue
HOJIOBBIX KJIETOK.

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

NunuBuayaibHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHEe3). DMOpHOIOTUs — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — o0Ha u3 21asHbIX NPoOIEM IMOPUOTOSUM.
Konyenyuss mopgocenos u mooeru mopgoeenesa. Cramuum >MOpHUOTECHE3A
KUBOTHBIX (Ha mpumepe Jsrymku). Jpobnenwe. Tumbr  apoGieHus.
Jlemepmunuposannoe u HedepmuHupoganHoe OpobaeHue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH APOOJIEHUS MIICKOTMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKH
(ractpyssanust). 3akjiajka OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIMSIHHE 4YacTel pa3BUBAIOIIErOCA 3apojibliia (dMOpHOHANbHAS WHIYKIIHS).
3aknmagka TUIaHA CTPOEHUS JKUBOTHOTO KaK  pE3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrnusiHne Ha >MOpPUOHANBHOE pPAa3BUTHE PA3JIUYHBIX
(aKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanwpHBIN mepuox. [Ilpsimoe wu
HempsiMoe pas3BuTHe. PaszButne ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrHYeckoe 3HAUYE€HHE MPSMOTO W HENpPSIMOIro



Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MpUPOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiuy POCTa JKUBOTHBIX U YyesoBeka. CTaauu mocTaMOPUOHAIBHOTO Pa3BUTHUS
y JKMBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodut u cmopodur. Meiio3 B
KU3HEHHOM IMKIe pacteHuid. (OOpa3zoBaHWe CHOp B IMpolecce Menosa.
l'amerorenes y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3mMoB. J[BoiiHOE OII0IOTBOPEHHUE Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3mbl perymsiliui OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuupr u cxembl: «BereratuBHoe pasMHOXeHHE», «Tumbl Oecrnoiaoro
pPasMHOXEHUD», «Pa3sMHOXEHHE XIIaMUIOMOHAIb», «Pa3MHOXKEHHE HBIJIEHBIY,
«Pa3MHOXeHnEe TUAPB, «Menos3y», «XpoMocomel», «l'amerorenes», «CTpoeHue
SUUEKJIETKH U criepmato3oniay, «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HenpsiMoe  pasButue», «Pa3zButhe Mamnckoro xyka», «Pa3Butue capanum»,
«Pa3Butne Jsrymkw», «/[BOMHOE OIUIOZOTBOPEHHE Y IBETKOBBIX DPACTCHUI,
«CtpoeHune ceMsiH OJHOJOIbHBIX W JBYJOJbHBIX PACTEHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycTbD», <«OKU3HEHHBIM UHMKI MXa», <« KHU3HEHHBIM  IUKI
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEpMaTO30U10B, MOAENb «L UK pa3BUTHS JISATYIIKW.

JlabGopaTopHas padora «l3yueHune CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax».

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

JlabopaTopnass padora «CTpoeHHME OpPraHOB pPa3MHOXKEHHUS BBICIINX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
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. ®ummmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE€ TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, ANTCPHATUBHBIC TPU3HAKK, JTOMHHAHTHBIM M PEUECCUBHBIN
MIPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAsl TUHUSA, THOPUIBI, TEHOTHUII, ()EHOTHII.



OCHOBHBIE =~ METOJbI ~ T€HETUKH:  THUOPUIOJIOTMYECKUHM,  LUTOJOTHYECKUH,
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.

Tabmus! u cxembl: «MeTo bl TeHETUKIN», «CXEMBbI CKPEUITUBAHUY.

Jlaboparopuass padora «/[po3odmia kak OOBEKT T'€HETHUYECKHUX

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

eAMHO00pa3usi ruOpUIOB MepBOro nokoJyieHud. [lpasmino nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeluieHus IPU3HAKoB. Ll{uTonornueckue OCHOBBI
MOHOTHOPUJIHOTO CKpelruBanus. [ umore3a 4ucToTh ramer.

AHanuzupytouiee ckpempanue. [[poMexyTouHbI XapakTep HacIeA0BaHUS.
Pacmieruienne npu3HakoB Ipu HEMOJIHOM JOMUHHUPOBAHUMU.

HuruOpuanoe ckpemrBanue. TpeTuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HACJICIOBaHNUsI  TPU3HAKOB. [lutonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpEILIMBaHHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe
HACJICIOBAaHWE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAs
TE€OpHsI HACIIEACTBEHHOCTH.

['eneTuka noJsia. XpoOMOCOMHBIN MEXaHW3M ONPEACIICHHS T0J1a. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporaMeTHbId Moji. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HAKOB, CUEIJIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrteMa. [lneioTponus — MHOKECTBEHHOE ICHCTBUE
reHa. MHOXECTBEHHBbIM aJulenu3M. B3anmMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommementapuocts. Onuctas. [Tonumepus.

['eHeTueCKUI KOHTPOJIb PA3BUTHUS PACTEHUMN, XUBOTHBIX M YEJIOBEKA, a
Takke (PU3NOJOTUUYECKUX TPOILIECCOB, TMOBEICHUS W KOTHUTUBHBIX (YHKIIUH.
['eneTnueckue MexaHW3Mbl CUMOMOT€HE3a, MEXAaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJIS H
M3MEHEHUS HACJIeICTBEHHON MH(OPMAIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabnuupl u cxeMsl: «IlepBbiii 1 BTopoi 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHaIUM3UpylOUIEe CKpelluBaHue», «HemonHoe AOMHUHUPOBAHUE,
«CuernieHHOe HaclieZJOBaHWE MPU3HAKOB Yy Jpo3oduiibly, «l'eHeTuka mosay,



«Kapuotun uyenoBeka», «Kapuotun papozodumisy, «Kapuotum OTHIBD),
«MHOKECTBEHHBIN ajuiean3mM», « B3auMoaeiCTBUE T€HOBY.

O6opynoBanme: MOACNIb JJIA JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJEHUS M paCHICIJICHUS NPU3HAKOB, MOJENIb A
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOTO HAcCJEIOBAHUA NPU3HAKOB, MOJENb IS
JEMOHCTpAllUM CILEIJIEHHOTO HACIEI0BaHUs IMPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IpakTnueckas padora «lI3yyeHue pe3yabTaTOB MOHOTHUOPHUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

IIpakTnueckass  padora  «M3yueHue  pe3ylbTaTOB  JUTHOPHUIHOTO
CKpCILUBAHUA Y APO30(PHUITBI.

Tema 13. 3akoHOMePHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTHMIA W cpeabpl Ipu  GOpMUPOBaHUU (DEHOTHIIA.
N3meHnunBOCTh mpr3HAaKoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICJCTBCHHAs 1 HACJICICTBCHHA.

MoaudukanoHHas U3MEHYUBOCTb. Ponb cpenbl B opMupoBaHUU
MOAU(UKAIIMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuannoHHBIN
pan u BapuarmoHHasi kpuBas (B. Horanncen). CpoiicTBa MOau(PUKALIMOHHON
W3MEHYHUBOCTH.

I'enoTunuueckas n3MEHYMBOCTh. CBOMCTBA IT'€HOTHUITHUECKON N3MEHUYHUBOCTH.
Busl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIHOHHAS.

KomOunaTuBHas WM3MEHYMBOCTH. Meio03 M TIOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3IaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. Buabl MyTanuii: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  HWHAYUMPOBAaHHbIE MyTaluv. SnepHbie U
UTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCKUE U TMOJIOBble MyTaluu. [IpuunHbBI
BO3HMKHOBEHUS MyTanui. MyTareHpl W WX BJIUMSAHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTA MYTAIMOHHOTO TMPOIECCAa. 3aKOH TOMOJIOTMYECKHUX PSAIO0B B
HacneacTBeHHOM u3MeHunBoct (H.M. BaBunon). BHesnepHas M3MEHYMBOCTH U
HaCJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, DPOJb SNUSEHEMUYECKUX (Hakmopos 6
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMmoHCTpanuu

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

Tabmuuplt w  cxembl: «Bunmbl  w3MeHUnMBOCTHY», «MoaudpuKaMOHHAS
U3MEHUYHBOCTDY, «KoMOuHaTuBHas U3MEHUYHBOCTDY, «Meio3sy,
«OmnogotrBopeHuey, «I enernyeckue 3a00IeBaHMs YeIOBEKay, « Buabl MyTarmiiy.



ObopynoBaHue: *XUBbIe U TepOapHbIC IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlaGopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapHallMOHHOTO psla H
BApPHUALIMOHHON KPUBOW».

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

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuornn wenoBeka. MexayHapoaHas mporpaMMa HMCCIENOBaHUsS T'e€HOMaA
yenoBeka.  Meroapl  M3y4YeHHsT TEHETHKM  YEJIOBEKA:  IeHEAIOTHYECKHM,
OJIM3HEIIOBBIMH, LIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONIPEIEIICHUE IECHOTHIIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C OMOIIBIO
[M11P-ananu3a. HacneacTtBenHsie 3a001eBaHusl YeloBeKa. [ €HHbIE U XPOMOCOMHBIE
O0oJie3HM 4YesroBeKa. boe3HW ¢ HacleICTBEHHOW MpPeApacloioKEHHOCTHIO.
3HaueHUE MEAUIIMHCKON T€HETUKHU B MPEIOTBPAILCHUH U JICYEHUU T'€HETUYECKUX
3a00eBaHUN 4YenoBeKka. MeauKOo-TeHEeTHUYeCKOoe KOHCYIbTHpOoBaHHE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYEeCKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCICAOBAHUN B
00J1aCTH pelaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TMOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
bu3ruecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karoiiei cpennl. ['eHeTrnueckas
IIPEIPACIIONIOKEHHOCTD YEJI0BEKA K NATOJIOTUSIM.

JleMoOHCTpanun

Tabmuubr u cxemsl: «Kapuotumn denoBeka», «MeToabl U3ydeHUs] TEHETUKU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IIpakTnueckas padora «CocTaBieHNE U AaHAIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTUKauus H CEJIeKUUA. 3apOKICHHE CEJEKIMH M JIOMECTUKALIUH.
VYuyenue H. WM. BaBumoBa o lleHTpax mNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. PoJib cenekuun B CO3IaHUMM COPTOB PACTEHUM U TOPOJA
KUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TI'OMOJOTUYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBoctM H. WM. BaBunoBa, ero 3HadueHue s
CEJICKIIMOHHOM paboTHI.

Metoasl ceneKkImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHJIUBUTY aJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKLIUU. HcnrwiTanne
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHINY C TOMOIIBIO OIICHKU
(deHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKUHMOHHOW  paboThlI.
PannanmoHHbIl 1 XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYTAlUi Y KyJBTYPHBIX



dopm opranusmoB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pexkoMOuHaHTHBIX JIHK 115 momyyeHus ucXoHOTo MaTtepuaia Jijisl CEJIeKIUU.

[lomyuenue MOJINTUIOUOB. BnyTtpuBnosas ruOpuaU3aIIusL.
bnuskoposcTBeHHOE  CKpeliuMBaHue, WM UHOpuauHr.  HeponcTBeHHoe
CKpeluBaHue, win aytopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausanms. [Ipeomonenue Oecriomus
MEXBHJIOBBIX THOPHUIOB. JIOCTIKEHHUS CENEKIINK PACTEHUN U KUBOTHBIX. «3en1éHast
DesoioyuUsy.

CoxpaHeHHE U U3y4Y€HUE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX  pOOMYEd JUIsi  CO3JaHUsS  HOBBIX COPTOB U TUOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u ynpaeieHue
2EHeMUYeCKUMU pPecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBLCAOBBIX HCUBOMHBLX
8 Yenax VAVHUeHUs CYUeCcmeyiomux U coO30anusi HO8blX NOPOO, IUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe008aHUL,
nepeoosvix uoel U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

[Toptpetsi: H. 1. BaBunos, 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 M3MEHYHUBOCTHY,
«Metopsi cenexiuny, «Otnanéunas ruopuanzanus», «MyTrareHes».

JlabopaTopHas padora «/3ydyeHrne COpTOB KyJIbTYPHBIX PACTEHUIN U TTOPOJT
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3yyeHne METOA0B CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CEJIEKI[MM PACTEHUM u
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIA Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BUOTEXHOJI0THSI U CHHTETHYECKAs OHOJIOTHSI

OOBeKThI, UCHOJIb3yeMble B OHOTEXHOJOTHU, — KJIETOYHbIE U TKAHEBBHIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpaauimonHas
OMOTEXHOJIOTH:  XJIeOOTeUeHne, TMOIyYeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpoouonoruyeckuit cuHtre3. OOBEKTbI MHUKPOOHOJIOTHYECKHX
TexHosiorui. [IpousBoacTBO 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
#*uBOTHBIX. KpuoGanku. Comatuyeckas TUOpUAM3AlMA M  COMATUYECKUN
smOpuoreHe3. lcrnonp30BaHWe TaluiOWOB B CeJIEKUUM pacTeHuil. [lomyuenue
MOHOKIIOHANbHBIX anmumei. cnonv3zosanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOoHCTpyKUus
ANIEKIETOK U KIOHUPOBAHME JKUBOTHBIX. METOA TpaHCIUIAHTALMM sIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
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.
DKOJIOTHYECKHUE U ITHUECKHUE TPOOIIEMbI T€HHOM HHXKEHEPUU.

Menununckue 6uorexHosoruu. [loctreHomuas udposas menuimna. [T1P-
JIUarHoctTuka. MeTaboJIOMHBIA aHaldu3, TEeHOLEHTPUUYECKUN aHallu3 MpoTeoma
YeJIoBEKAa JUISl OLUEHKH COCTOSHHS €ro 310poBbi. lcmonb30BaHME CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OuommxeHepuss [ pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHUH, CO3/1aHHs KOMILUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOIro OMONMpPHUHTHUHIA U ckaddoiauHra
JUISL PELLIEHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEIULIHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 O0ECTeUYeHUs KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycTaHoBiIeHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbyuxunonuposanusi PHK-conepkammx BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuips! u cxemsbl: «cnonp30BaHnE MUKPOOPTaHU3MOB B IIPOMBIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUs».

JlaGopaTopHnasi pabora «/3ydyeHue 00bEKTOB OMOTEXHOIOTHUIY.

IIpakTnueckas padora «IlonyueHre MOJOYHOKHUCIBIX TPOAYKTOBY.

JKeKypeust  «bHOTEXHOJIOTHST — BaKHEWINAs IPOM3BOAMTENbHAS CHJIA
COBpPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE MTPOU3BOICTBO)».

11 KITACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
Onosiorumn

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

JIBrOKyIp€e CUiibl 3BOIOUMH BUIOB 110 Y. JlapBHHY (BBICOKAasi MHTEHCUBHOCTD
pPa3MHOXKEHHSI OpPTaHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cuaTeTHUeckoir Teopun dBotonmu (CTD). HelTpanbHas
Teopust dBoitonMu. CoBpeMEHHas HBOJIIOIMOHHAS  OUOJIOTHS.  3HauYeHUE
ABOJIIOIIMOHHOM T€OpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JleMoOHCTpanun

[Toptpetsi: Apuctorens, K. Jlunneit, K. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosnwe, Y. [lapBun, C. C. YerBepukos, U. U. [lImansraysen, Jx. Xonnein, /1. K.
benses.

Tabmumet u cxembl: «Cucrema xuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMHUpPOBaHUS
MPUCTIOCOONICHN y pacTeHuil W >kuBOTHBIX (o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Jlapsunay», «Haxogku Y. lapsunHay, «@opMbl O0pBOBI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KylabTYpHBIX (GopM
KammycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOLICHHUS JBUXKYIIUX CHJI 3BOJIOLUN,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUU IBOTIOLIAN.

Tema 2. MUKpPO3BOJIIOIUS U €€ pe3ybTaThl

[Tonynsiuus Kak 3JI€MEHTapHasl €auHULIA 3BOMIOUUH. COBPEMEHHBIE METO/IbI
OIIEHKM T'E€HETHYECKOTO pPa3HOooOpa3us U CTPYKTyphl mnomyisiuuil. M3MeneHue
reHooH/la TOMYJSLUMKA KAaK D3JIEMEHTAPHOE 3BOJIOLHMOHHOE SIBICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (PaKTOpbl (ABMXKYIIUE CHIIBI) SBOJIONMHA. MyTaIllMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid rTeHOB —  ciy4aiiHbie
HEHAMNpABJICHHbIE WM3MEHEHUs 4YacTOT ajuiejaed B  monyisiusax. Oddekt
ocHoBartelsl. Ipgexm Oymwvirouno2o eopaviuika. CHudCeHUue 2eHemu4ecKko2o
pasnoobpazusi: npuuunsl u creocmeus. Ilpossnenue sghghexma Opeticha ecenos 6
bonvuwux u  manvlx  nonyaayusx.  Murpamun.  M3omAmus  MOIMYJISIIHAN:
reorpadudeckas (IpOCTpaHCTBEHHAs ), OMOJIOTUYECKast (PEPOyKTUBHAS ).

EcrecTBeHHbIl 0TOOp — HampaBistommi ¢aktop s3Bojonun. Dopmbl
€CTECTBEHHOT0  OTOOpa:  JIBIKYIIMM, CTaOWIM3UPYIOMIMKI,  pa3pbhIBAIOLIUN
(mm3pyntuBHbIf). [lonoBoit oTOOP. BO3HUKHOBEHHE W HIBOMIOIUS COIMAIHLHOTO
MTOBEJICHUS YKUBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3yjabTaT  MHKPOIBOJIOIUU.
Bo3nukHoBeHne — mpucrnocobieHuid y  opraHu3moB.  Apomopdo3sl U
uauoadanTanuu. [IpuMepsl mpUCIoOcoOIeHU Y opraHu3MoB: Mopdosiorudeckue,
dbusuonornyeckre,  OHMOXMMHYECKHE,  MoBeacHUYecKne.  OTHOCUTEIBHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpPOIBONIOIUHU. M3omsiius — kirodeBoir (aktop BumgooOpazoBanusa. [lytu u
CIIOCOOBI BHJI000pa30BaHMS: ajuIonaTpu4YecKoe (reorpaduueckoe),



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

Mexanu3mbl GOpMHUPOBAHUS OMOTOTUIECKOTO Pa3HOOOPA3HSL.

Pons sBONOIMOHHOM OMONOTMM B pa3padOTKE HAYYHBIX METOJO0B
COXpaHeHus1 Onopa3zHooOpasus. MUKPOIBOIIOIUS M KOIBOIIOIHS MAPA3UTOB U UX
x03s5ieB. MexaHnu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM M CIOCOOBI
OOpBOBI C HEH.

JleMoHCTpanun

[Toptpetsi: C. C. YerBepukos, . Maiip.

Tabmuubr U cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepray», «J{Bmxymue
CHJIBI 3BOJIIOLIMMY, «DKOJIOTHYECKass U30JALMS MONYJSALHNA ceBaHCKOU (openny,
«l'eorpaduueckast UM30AUMSA  JTMCTBEHHMIIBI CHUOMPCKOW M JINCTBEHHUIIBI
naypckoi», «IlomyysiiimoHHbIE BOJIHBI YUCIEHHOCTA XUITHUKOB U KEPTBY, «CxeMa
NEUCTBUA €CTECTBEHHOTO 0TOOpay, «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHpycTpuanbHblii MenaHn3m», «KuBble nckonaemsie», «IlokpoBUTEbCTBEHHAS
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 BUJIOB JIAHJBIIIEH», «IKOJIOTHYECKOE BHUI000pa30BaHUE BUIOB CHUHHUID,
«ITomunousl pactenniny, «KamycTHo-penednbii ruopum.

O6opynoBanue: repoapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia IMTHII U
3BEpeil ¢ MpuMepaMu pa3IUYHBIX MPUCIIOCOOJICHWM, uydena MTHI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, OOpPa30BABIIUXCSA
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTtopnasi paGora «BbIBICHHE HW3MEHYHMBOCTH Yy 0OCO0O€ OJHOTO
BUJIAY.

Jlaboparopnass  pabdora  «llpucnocoOneHuss  OpraHu3sMoB W HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

Jlaboparopnasi padora «CpaBHeHHE BHIOB TI0 MOP(HOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOIUSA U €€ Pe3yJIbTAThI

Meronbl HM3ydeHHS MaKpO3BOJMIOLMUHM. [laneoHTONOrMyeckne MeTO.bI
u3ydeHus oHBomouud. IlepexomgHsie ¢GopMbl U (PHIOTEHETUYECKHE  PSbl
OpraHU3MOB.

buoreorpaduyeckue Meronpl u3zydeHus s3Boitonuu. CpaBHeHue (iopsl u
dayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emmu. 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 M  MaTeMaTHMYeCKhe  METOAbl  W3YYCHHS  HBOJIOLHU.
['omonoruynsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (PHIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIUU U IBOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) dBOMIONUU. [Ipunyun cmenvl GyHKYuUIL.
HeoOpatumocTs 3BoOIMU. AJanTuBHAs paauaius. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIUN.

JleMoHCTpanun

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkerns.

Tabmunpl 1 cxembl: «PUIOTEHETUYECKUN PAJT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedane»y,  «Punnoputh»,  «CeMeHHBbIE
MarnopoTHUKW», «buoreorpapuueckue 30HbI 3emim», «Jlpeiid KOHTUHEHTOBY,
«Pemuktby, «HauanbHble CTaaud 5SMOPHUOHAIBLHOTO PA3BUTHSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJIOTHMYHBICE OpraHel», «PyIuMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOphl YEJIOBEKAa M IMIMMIIAH3E», «l JIaBHBIE
HaIlpaBJIEHUS IBOIIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH IBOJIFOLIUNY.

ObopynoBaHue: KOJUIEKLUH, TepOapuu, MYJSKH HCKONAEMbIX OCTATKOB
OpraHu3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKI[UN HACEKOMBIX.

Tema 4. TlpoucxoxkaeHue u pa3BuTHE KU3HU HA 3emJie

Haydnple THUMOTE3bl MNPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTEHE3 W
naHcnepmus. JloHay4dHbIe NPEICTABICHUS O 3apPOKICHUU KU3HH (KPEAlMOHHU3M).
I'mnoTe3a NoCTOAHHOrO CaMO3apOKICHUS )KU3HU U €€ OIpOBepKeHUE onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHue ®u3HA U aCTPOOHOIIOTHS.

OcHOBHBIE JTalbl HEOPTaHUYECKOU JBOJIIOLIUH. [Imanerapnas
(reoyornueckas) SBOJIIOIMA. XUMHYECKas dBOJIOIUSA. AOHOTEHHBIH CHHTE3
opraHnueckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpwu.
O6pazoBanue mnoiuMmepoB u3 MoHomepoB. KoanepBatnas rumore3a A. .
Onapuna, runoresa nepBuyHoro 0yiaroHa J[x. XonaelHa, reHeTH4YecKas rurnoTesa
I'. Ménnepa. Pubosumer (T. Yex) um rumnoresa «vupa PHK» V. TI'mnGepra.
®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopusa 3emnn u meroasl €€ wu3ydeHus. lckomaemple OpraHMYECKHe
octatku. ['eoxponosmorus u e€ wMeronbl. OTHOcUTENbHass U aOCOMIOTHAsS
reoXpOoHOJIOrus. I'e0XpoHOoIOrHuecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.



Hauvanbsuble sTamel oprannueckoi sBosouuu. [losgBieHne u 3BOTOLUA
NEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CHMOHOTeHe3). DBOIIOIIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BOJIOLMU BbICIIUX pacTeHUH. OCHOBHBIE apOMOP(O3bI
pactenunii. Bpixony pacremunt Ha cymy. llosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHre uMU cymd. CemeHHble pacTeHus. [IpouCXOXJIeHHE I[BETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIONUHN KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TumnoB. IlepBbie XOpAOBbIE KUBOTHBIC. JKU3Hb B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii n pentuiauil. IlpoucxoxaeHue MICKONUTAIOMMUX U
ntul. [lpunnun xmoyeBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emie IO ’paM U IEPUOJAM: apXeW, MPOTEPO30M,
najgeo30i, Me3030i, KalWHO30il. OOmas xapakTepuCTHKa KiIMMara U
IEOJIOTHYECKUX MporeccoB. llosBlieHHE M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHHUE HA Ta30BbIN cOCTaB aTMOC(heEpHI.

MaccoBbie BBIMUpPaHUSI — 3KOJOTUYECKUE KPU3UCHI mpouuioro. [Ipuunnbl n
CIEACTBUSI MAacCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTMYECKU KPU3HUC, €ro
ocobenHoctH. [Ipobrema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JemMmoHCcTpanuu

[Toptpetsi: @. Penn, JI. Cnamnanuanmy, JI. [Tactep, Y. . Meunnkos, A. N.
Omnapun, [Ix. Xonneis, I'. Ménnep, C. Mumep, I'. IOpu.

Ta6nuiet u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. TlacTepa mo
M3YUYCHHIO CaMO3apoXKIeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpmy,
«JTanbl  HEOPraHWYECKOW  3IBOJIOIUWY», «l'€0XpOoHOJOrMyYecKass  IIKaaa,
«HauanpHble 3Tanbl OpraHUYecKoi 3BOMIOIUNY», «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cuMmOuorene3a», «Cucrema XUBOM TpUPOAb, «CTpoeHue BUpPYCay,
«Apomopdossl  pacteHuit»y, «PunnopuTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHorokiierounsie Bogopocin», «Mxwu», «llanopotHukm», «l'onocemeHHbie
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopho3bl KUBOTHBIX», «lIpocteitmme», «KUIIEYHOMOIOCTHBIE,
«IInockue YEepBUY, «YneHucroHorue», «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmpikaromuecs», «lItnupy, «Miekonurarommey, «Pa3BUTHE KH3HH B
apXxeucKou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUuYECKOTr0 MUPay.

O6opynoBanue: repbapuy pPACTCHUM Pa3IWYHBIX OTAEIOB, KOJUICKIIHH
HACEKOMBIX, BJIAXKHBIE MPEINAPAThI KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOJKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISI)KA OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

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

JlabopaTopHasi pabGora «l3ydyeHHe W ONHCAaHHE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPraHU3MOB.

IpakTnueckass padora «l3yueHue o0cCOOEHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «3yyeHue ocoOeHHOCTENH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4ea10Beka — AHTPOINOTeHe3

Paznenbl u 3a1a4n aHTPONIOJIOTUU. MEeTOIbl aHTPOTOJIOTUH.

CraHoBjieHUE TPEIACTABICHUN O MPOUCXOXKICHUM 4eloBeKa. PennruosHbie
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUUYECKOE MOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA €  JKMBOTHBIMU:  CPABHUTEIBHO-
MOPGOJIOTHYECKHE, AMOPHUOJIOTUYECKUE, (hU3M0JI0r0-OMOXUMHUYECKUE,
noBeeHueckue. OTIn4us 4eloBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CHUCTEMBI.

JIBrokymue cuibl ((haKTOphl) aHTPOIIOTeHE3a: OMOJIOTHYECKHE, COIUATbHBIC.
CooTHorieHrne OMOJIOTMYECKUX U COLIMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaguU aHTpPONOreHe3a. PaHHWE ueToBEeKOOOpasHbIe O0O0E3bsIHBI
(TTPOKOHCYJIBI) U PAaHHUE MOHTUJIBI — OOIIHUE MPEIKU YETOBEKOOOPa3HbIX 00€3bsSH U
JOIe. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU 0. YeloBeK yMenbli, IepBbIe
W3TOTOBJIEHUS] OPyAUM TpyJa. UesloBek NPSAMOXOISAIINM U NIEPBBIM BBIXOJ JIFOACH
3a mpemenbl  Adpuxku. YemoBek reijenbOeprckuii — o0 mpeaok
HEAHJEPTAIBbCKOIO0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBek HeaHAEpTalbCKUU
KaK BHJ JIIOJIEH XOJOAHOTO KiMMara. YeloBeK pasyMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TanieoreneTrka u NajJiecOreHOMMKA.



DBOMIONHUS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOp B MOMYJISLMSIX
yesnoBeka. MyTalnMOHHBIN Tipoliecc ¥ noJuMopduimM. llomynsimoHHbIE BOJIHBI,
npeid reHoB, murpanua U «3QpQPexT ocHoBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. IloHarne o pace. bosbmme pacel: eBpomneounaHas
(eBpaswmiickasi),  aBCTpajiO-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3uarcko-aMepukaHckasi). Bpemss u myTh paccesnieHHsl 4YeloBeKa IO IIaHETe.
EnuHcTBO  yenoBedeckux —pac. HayyHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoO0aeHHOCTh 4YeNOBEKa K pa3HbBIM YCIOBUSIM OKPYXAloIIe Cpeibl.
Bnusinue reorpaduueckoit cpensl u  Apedidpa reHoB Ha MOpQOJIOTHIO U
(U3UONOTHIO YeTOBEKa.

MexaucuuiinHapHble  MeToAbl B (Qu3ndeckod  (OMOJIOTHYECKOM)
AHTPOIIOJIOTUM.  OBOJIIOLMOHHAA ~ AHTPOIOJIOTHS M HaJ€OaHTPOIOJIOT U
YeJI0BEUECKUX MNOMyJsiuuid. bruoconuaibHble MCCIEN0BaHUS NPUPOAbl YEIIOBEKA.
HccnenoBanue KO3BOMIOIMHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JeMmoHCTpanuu

[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuit, M. M. I'epacumos.

Tabnuibl U cxeMbl: «MeTOoJIbI aHTPOTIOIOTHNY, «I 0JIOBHON MO3T YEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHB», «CKENeT 4YelOBeKa W CKEJNeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbD), «/IBHXKYIIME CUIIBI AHTPOIIOTEHE3a», « DBOJIOLHMOHHOE
IpEeBO  ueloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
NpAMOXOIIINY, «JleHncoBckuit yenoBek» «Heanaepranbup», « KpoMaHbOHIBDY,
«IIpenku yenoBeka», « ITanbl 3BOJIOLNHN YETOBEKaY, «Pachl UeJI0BEKay.

OGopynoBaHue: MYJSDKH — OKaMEHENIOCTeH, TMPEAMETOB  MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJNOBEKa, penpoaykiuu (pororpadbun) kapTuH
MU(OJIOTUYECKUMU U OMOJICMCKUMHM CIO)K€TaMU TPOUCXOXKICHUS 4YeJIOBEKa,
(doTorpadguu HaxoIOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeOBEKa, MOJIETh
yeperna 4eJoBE€Ka M 4Yepena IIMMIIaH3€, MOJENb KHUCTU 4YeJIOBeKa M KHUCTU
IMMIIaH3€, MOAEJIH TOPCa MPEAKOB YETIOBEKa.

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

IpakTnueckas padora «/3yueHne SKOJTOTHUECKUX aJIallTalluil YEJTOBEKay.

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

3apoxaeHne U pa3BUTHE 3Kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKoj0Tuu. CBs3b SKOJIOTUHU C APYTUMH HayKaMHu.



Metoasr skonoruu. IloneBsie HaOmMOAEHMS. DKCHEPUMEHTHI B SKOJOTHU:
npupoAHble W JabopaTtopHble. MolenupoBaHre B SKOJOTUA. MOHHUTOPUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aIbHBIN.

3HaueHUE OKOJOTMYECKUX 3HAHUW I YeJIOBEKa. DKOJOTHYECKOE
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 U cxembl: «Pa3mensl skodorum», «MeTtoanl dKoJorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlabopaTopHas pabdora «M3yuenue METO/I0B HKOJIOTUYECKUX
HUCCIIEIOBAHUIT.

Tema 7. Opranusmsl u cpea 0OMTAHUA

Dkosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Kinaccupukanus
HKOJIOTMUYECKUX (DaKTOPOB: abHOTHUYECKHUE, OMOTUYECKUE, aHTponoreHHble. O6mmue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abunotnyeckue ¢akropel. CBeT Kak 3Kkonoruueckuin axrtop. [eiictBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPTraHU3Mbl. DKOJIOTMYECKHE TPYIIIBI
pPacCTeHMI M JKMBOTHBIX II0 OTHOWIEHWIO K cBeTy. CHrHajbHas poOJib CBETa.
DoTONEPUOIU3M.

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

Brnaxxnocts kak skojormyeckuit (axrtop. I[lpucmocobrnenus pacTteHuid K
noJJepxaHuo BogHoro OanmaHca. Knaccudukanusi pacTeHM MO OTHOIICHUIO K
Boze. [IpucnocoOnaeHus )KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA36MHO-BO3AYLIHAs, MOYBEHHAas,
rIyOMHHAsT ~ TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3NKO-XUMHUUYECKHE
0COOEHHOCTH cpen oOuTaHus opranu3MoB. IIpucrnocoOneHuss OpraHu3MoB K
YKA3HU B Pa3HbIX Cpelax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE DPUTMBL. CyTOYHBIE U
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHUM KU3HMU.

XKuznennsie Qopmel  opranm3moB. [loHsTHe o Ku3HEHHOU (opme.
XKuznenusie (opMbl paCTEHUN: T€PEBbs, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJICTHUE



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

buotnueckue (hakTopBHI. Bunsl OMOTUYECKUX B3aMOJIEHCTBUH:
KOHKYPEHIIUS, XUITHUIECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koomnepamus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3auUMoOJIecTBUS  (TomMYeckue,  Qopuyeckue, ¢dadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUU [IJIi CYIIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [[puHIMI KOHKYPEHTHOTO UCKITIOUCHHS.

JdemMoHcTpaumuu

Tabmuer 1 cxeMbl: «Okojorndeckue (paxTopery, «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEILTOKpOBHBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUECKUE aJanTalluu
KUBOTHBIX», «Cpeabl 0OWTaHUS OPTraHU3MOB», «buosiornyeckue pUTMBIY,
«Kuznennole  ¢Gopmbl  pacTeHui», «Ku3HeHHble  (QOpPMBI  KHUBOTHBIXY,
«IKOCUCTEMA IUPOKOJIMCTBEHHOIO Jieca», « IKOCHUCTEMA XBOMHOTO Jecay, «llenu
nUTaHus Y, «XumHudectBo», «llapazutuszm», «KoukypeHuus», «CuMOU0O3»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pPacTeHU M >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJIOTUYECKUX (PAKTOpPOB, TIepOapuu CBETOJIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBLIC, TECHEIIOOUBBIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHUSI, TepOapUU 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 U KOJJIGKIIMM PACTEHUW W IKUBOTHBIX, OO0JAJAOUIUX YepTaMHU
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKWU3HH, repbapuud u
KOJUICKITUU PACTEHHM M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlaGopaTtopnasi pabora «BbIsiBlieHHE NTPUCTOCOOJCHUM OpPraHU3MOB K
BIIUSIHUIO CBETa.

Jlaboparopnasi pab6ora «BbisBieHHE NPUCTIOCOOIEHUN OPTaHU3MOB K
BIIUSHUIO TEMIIEPATYPhI».

JlaGopaTopnasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pacCTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorust BUA0B M NOMYJISLMIA

OKOJIOTHYECKHE  XapaKTePUCTUKUA  TOIMYJISILIHH. [Monynsimus  kax
Oouonornyeckasi cucrema. Pois HeomHOpOIHOCTH cpefibl, U3UUECKUX 0aphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (POPMHUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE TIOKa3aTeIW TMOMYJSIIUU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUS.

Dkoyioruyeckas CTpykrypa nomyiasiuud. OUeHKa YMCICHHOCTU TOMYJISIINU.
JluHamuyKa Mmomyisiuuu U €€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIYJISIHH.
MopgenupoBanue TUHAMUKHA TONYJANUU. KprBble pocTa YHCIEHHOCTH TOMYJIALINH.
KpuBble BbDKMBaHUA. Perynsanus 4YMCIEHHOCTH MOMYJSIIUI: poJib (HaKTOpOB,
3aBUCAIIMX M HE 3aBUCSIINX OT IJIOTHOCTU. DKOJOTHYECKUE CTpATeTuy BUIOB (I- 1
K-ctparerun).

[Tonsatue o0 sKoJorMYecKod Huie Buaa. MectooOuTanue. MHoromepHas
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.

3aKOHOMEPHOCTHA TMIOBEAEHUS W MUTpalyid >KUBOTHBIX. buHosornyeckue
MHBA3UM YyKEPOJIHBIX BUJIOB.

JeMmoHCTpanuu

[Toptper: [Jx. . XaTunHCOH.

Tabmuipl U cXeMbl:  «DKOJIOTUYECKUE XAPAKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyiasuuw», «Bo3pacTHble  MHpPaMUIbI
nonyysiuu», «CKOpOCTh — 3acelieHUs] TMOBEPXHOCTH  3e€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogaensb 3xkonorndeckoit Humu J[x. M. XatuuHconay.

O6opynoBanue: repdapuu pacTeHU, KOJUIEKIUHU KUBOTHBIX.

JlaGopaTtopnass  padora  «llpucrnocoOiieHuss ceMsH  pacTEeHUU K
PacCEeIeHUION.

Tema 9. Ikoj10THs COOOMIECTB. IKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
OpraHu3Mamu B OMOLIEHO3E.

Oxocucrema kak oTkpbiTas cuctema (A. Ix. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [TouBbl 1 Wbl B 3KocucTeMax. KpyroBopoT BeliecTB U MOTOK YHEPTUu
B DKOCHCTEME.

OcHOBHBIE  TMOKa3aTelM  d3KOCUCTEeMbl. buomMacca ©  OPOLYKIUA.
DKOJIOTUUECKHE TUPAMUIBI YUCEI, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dmykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCHM W UX TMPUYUHBL. AHTPOINOrEeHHbIE BO3JICUCTBUSA Ha
cykueccuu. KnumakcHoe coobiiectBo. bruopasnooOpasue u noiaHoTa 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 IPUPOTHBIMHU 3KOCHCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
¢opa u ¢ayna. CuHaHTponM3almUs TOPOJACKON QayHbl. buonormueckoe wu
XO3SIICTBEHHOE 3HAYCHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aK0OHOMEpPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJCHCTBUN OPTaHW3MOB B
sKocucTeMax. Porb kackaonoeo sghghexma u 6u008-30upukamopos (Kiroueswvlx
8U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEKITY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIINN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuszmoi 8030elicmeusi  3A2pA3HEeHUll  pA3HbIX  MUNo8 Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL ~ IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€lUCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMIOTEHHBIX SKOCUCTEM.

JemMmoHCTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmumsr  u cxembl:  «CTpykTypa  OuoleHo3a»,  «ODKOCHUCTEMaA

IIAPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOIO Jieca», «DYyHKIUOHAIbHBIE
TPYIIbl OPTaHU3MOB B dKOcUCTEME», «KpyroBOopoT BEIIECTB B SKOCHUCTEME,
«llenn nutanus (macTOUIIHAS, AETPUTHAA)Y», « IKOJOTUYECKAS TUPAMHIA YHUCEID,
«IKoJoruyeckas nupaMmuga OMoMacch», «IKOJOTUYECKAs] MUPAMHIa SHEPTUN,
«O06pazoBanue 0osotay, «llepBuunas cykieccus», «BocctaHoBiIeHHE Jieca TOCIe
noxkapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruu B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repoapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydesia MTHI] U
3Bepel, repbapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTECHUM, aKBApUYM KaK MOJIEIIb
9KOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypoosKOCUCTEMBD.

JlabopaTtopnasi pabora «l3ydeHune pa3zHOOOpa3usi MEIKUX I[MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX.

IKcKypeust « DKCKypCHUsi B THUYHBIA OHWOTeolieHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypeusi «IKCKYpCUs B arpodKoCUCTEMY (Ha TOJI€ WM B TEIUIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCHCTEMA

buocdepa — obOmemianeTapHas 000Ji04ka 3eMIIHM, TJI€ CYIIECTBYET WIH
CylllecTBOBaJia ku3Hb. Pa3zButue npencraBnenuit o ouocdepe B Tpyaax 3. 3iocca.



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

3aKOHOMEPHOCTH CylIecTBOBaHUS Ouocheprl. OcobeHHOCTH OMochepbl Kak
rio0anpHON 3KocucTeMbl. J[MHaMuyeckoe paBHOBecue B Ouochepe. KpyroBopoTst
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIbI (YIriieposa, a3oTa). PUTMUYHOCTD SIBJICHUIN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. Ilonstue o Ouome. OCHOBHbIE OMOMBI CYIIM:
TYHJpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U NTUPOKOJIMCTBEHHBIC JIeca, CTEH, CABAHHBI,
MyCTBIHU, TPONMUYECKUE JIeCca, BEICOKOTOpbs. KilnmaT, pacTUTENbHBIA U KUBOTHBIN
MHpP OMOMOB CYIIIH.

CtpykTypa U QyHKIHUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIa U
onoc@epHbIX PYHKIUI.

JleMoHCTpanun

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

Tabmuubl u cxemsl: «I'eocdepsr 3emin», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriepona B mnpuponae», «KpyroBopoT Kuciopoga B HNPUPOJE»,
«KpyroBopoT Bojabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosca 3emsm», «Tynapay», «Taira», «Cmemanneiin jgec», «IIMpokoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tpornmueckuit gecy.

O6opynoBanue: repobapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesioBek U OKpY:KaIOIIAs cCpeaa

DOKOJIOTUYECKUE KPU3UCHI M UX NOpUYMHBL. Bo3nelicTBue denoBeka Ha
ouochepy. 3arpsizHeHHEe BO3AYyIIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3zpymenne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue KiinMara.

AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXpaHa
pPaCTUTEIBHOTO W KMUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPAHbl MPUPOJBI.
Kpacusie xuHuru. Ocob0o oxpansemble mpupoanbie Ttepputopun (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
KOHKYPEeHMOCHOCOOHOt dHepeemuke. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvie cucmemsol, obecneyugaroujue O00CmMyn K
uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 u 3Ikocucmem. (OcHoBbl



aKopeadbunumayuu  dIKocucmem U cnocooog 06opvbObl ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCTpanun

Tabmumet  u cxembl:  «3arpsisHeHHE  atMocdepb»,  «3arps3HEHHe
runpocepsr», «3arps3Henue mnouBb», «llapHukoBbiii  3ddekT», «Ocobo
OXpaHsieMbl€ PUPOJHBIE TEPPUTOPUI», «MOJIETN YIIPABIAEMOTO MUPAY.
ObopynoBanue: Qororpapuu OXpaHIEMbIX pAacTeHMM M KUBOTHBIX KpacHo#
kHuru Poccuiickon ®enepanuu, KpacHol KHUTH peTHOHA.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJJTHEI'O OBILIEI'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 IPOTrpaMMBbl 10 OMOJIOTHH
BBIJICJICHBI CJIEAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIMMHUCS POCCUUCKOM
rpaXIaHCKON HUIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONpEACICHUI0, Haauyue momueayuu K OOydeHUIO  OHOJIOTHH,
yenenanpaegienHoe paszeéumue BHYTPEHHUX YOEKIEHUW JUYHOCTU HAa OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYIIMMHU CHUCTEME
OMOJIOTHYECKOTO0  OOpa3oOBaHUsA, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb 1IETTU U CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCA
B E€IUWHCTBE Y4ye€OHOW M BOCHUTATEIBbHOM JACSATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYIBTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, NMPUHATHIMU B OOIIECTBE NpaBUJIAMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIpOLIECCaM CaMOTO3HAHUS, CaMOBOCIIUTAHUSA H
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMHU JHUYHOCTH, NATPUOTHU3MA U
YBOKEHUSI K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOT0 OTHONIIECHUS K KYJIbTYPHOMY HAcClEAUI0 U
TPAAULHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepauuu, MpUposie U
OKPYKaroIIEH Cpeie.

JIugyHOCTHBIE pE3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEHW TMO3UIUEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, pacIIMpeHue >KU3HEHHOTO
OTbITA U OMbBITA JEATEIBHOCTH B MPOIECCE peaIM3alliid OCHOBHBIX HANpaBICHUN
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TNPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B TIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
yueOHBbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATEIbLCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOLIEHUSI K MHEHUIO OIIMOHEHTOB MpU OOCYXKJACHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

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,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUSI 3HA4YCHUsT OWOJOTMU B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I11eCTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE JYyXOBHBIX IEHHOCTEW POCCUIMCKOTO HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAaHHWE JMYHOTO BKJIAJa B TIOCTPOEHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJUTENSIM, CO3JJaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LUEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:

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

MOHMMAHHUE SMOLIMOHAIIBHOTO BO3/IEUCTBUSA AKUBOW MTPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usmyeckoro BocnuTAHHA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSI W
IMOIMOHAJBLHOTO 0JIarONOJIyYns:

NOHMMAaHUE W peaju3alus 30pOBOrO0 M 0e30macHoro odpasza KU3HU
(3mopoBOE€  MHUTaHWE, COONIOACHUE TUTMEHHMYECKHMX TPaBWJI U HOPM,
cOQTaHCHPOBAHHBIN PEKUM 3aHATHH ¥ OTAbIXa, perylsapHas (Qu3nyeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHUMAHWE UEHHOCTH MNPaBUJ HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaLIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUI U HENMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAOIt00ue;

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

HMHTEpEC K pa3iaudHbiM cepaM MpodhecCUOHATIBHOU JEATeIbHOCTH, YMEHHE
COBEpIlIaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccun U peaTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOTHYEeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKU 11eJIECO00pa3HOe OTHOIICHHE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIEeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE OIMbITa
IJIAHUPOBAHUSI TMOCTYIIKOB W OLEHKM UX BO3MOXHBIX TIOCJIEACTBUM ISt
OKpYXarouen cpepl;

OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MpoOieM U TMyTed ux
peleHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MpUOOpETaeMble TPU W3YyYEHUU OUOIOTUHU
3HAHUST W YMEHUS TMPU PEHICHUH TNpo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJONIONIL30BaHNEM  (COOMIOZICHME  TpaBWUJ  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE  HEINPUITUE JEUCTBHM, MPUHOCIIIMX BpEI  OKPYXKAKOLIEH
MPUPOTHON Ccpeqie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHIYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICUCTBUN U MPETOTBPAILATh UX;



HaJM4KMe Pa3BUTOIO KOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OTbITa TSI TENBHOCTU AKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH SKOJIOTHUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYpbl 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 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MNPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOEKJIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUIsl COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHsSI MEIULMHBI, CO3/IaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHble MpOOJIeMbl  pPa3BUTHUSA
4eJI0BEUYECTBA, OUCKA MyTeH BBIXOJA U3 TI00aTbHBIX IKOJIOTHUECKUX MPoOeM U
o0ecrieyeHus  Mepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (OPMHPOBAHHMIO HOBBIX CTAaHJIAPTOB
KU3HM,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAaHUM B IEJsIX
HOBBIIIEHUST OO0IIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
MIpU U3y4EeHUH OMOJIOTHH;

MMOHUMAHUE CYUIHOCTH METOJOB MO3HAHUS, MCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaemble 3HaHMWs MJI1 aHalu3a Hu
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa U MPOUCXOJANIMX B HEM HU3MEHEHMH,
yMEHHE JellaTb OOOCHOBAaHHBIE 3aKIIOYEHHs Ha OCHOBE HAay4HbIX (DaKTOB H
UMEIOIIUXCS JaHHBIX C IEeJIbIO TIOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
pelieHus npo6yieM B peaibHBIX KU3HEHHBIX CUTYalIUsX;

OCO3HaHWE ILIEHHOCTU HAy4YHOH JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IIPOEKTHYIO U MCCIIETOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUI0, K AaKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUM MO OMONOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yiabTaThl OCBOCHUSI yueOHoro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMBIC JUII (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHUPUKY METOJOB TO3HAHUSA,
HCTIONB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOILiecc,
CUCTEMa, HAy4YHbIH (haKT, MPUHIINI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeloBaHUe,  HaOJMIOJIeHHe, HU3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
yHUBEpCalbHble Y4eOHbIe JAeUCTBUS (ITO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIIe dbopmupoBaHue (b YHKITMOHATBHOM
IPAaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMA OOYyYaIOIIHUXCS, CIHOCOOHOCTH
00yYarommxcst MCIIOJH30BAaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MHUPOBO33PEHYECKME 3HAHMS WM  YHUBEpCaJbHbIE Yy4yeOHbIE JCHCTBUS B
MO03HABATENILHOMN U COLMATLHOM MPaKTHUKE.

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

MeramnpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaaneHue YHHBEpPCAIbHBIMH yueOHBIMU MO3HABATEJbLHbIMH
AEUCTBUSIMM:

1) 6a3oBbIe JIOrHYeCKHE TeCTBHSA:

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

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHWK TPHUEMBI JIOTUYCCKOTO MBIIIICHUS
(ananuza, cuHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIEeH s ), pACKPBIBATh CMBICT
OMOJIOTUYECKUX TOHATHM (BBIACIATH WX XapaKTEepPHbIC MPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSATUSMH );

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

HCIIOJIB30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0ObsICHeHHS (DaKTOB M SBJICHHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE paCCyXIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, IO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBAThH BBIBOJIBI M 3aKITFOUCHUS,

IPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa  JUISL  TIPEACTABIICHUS
CYIIIECTBEHHBIX CBSI3€H U OTHONICHHWM B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a



TaKKe  MPOTUBOPEYMM  Pa3sHOTO  poJa,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBBI B IESITEIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX  pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE NeiiCTBUS:

BJIa/ICTh HABBIKAMH Y4EOHO-UCCIE0BATEIbCKON U MMPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTaly, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YUCJIE MIPH CO3JJaHUM YUEOHBIX U COLMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN TUI MBILIUICHUS, BIaJIETh HAYYHOU TEPMUHOJIOTUECH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh U (HOpMyNIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESTeNIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITH [IPUYMHHO-CIICAACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelleHHs, HaXOAWTh apryMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh 1EJICHANPABICHHBIN MOUCK MEepeHoca CPEACTB M CIOCOOOB
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC WJIEH, NIPEAJiaraTh OPUTHHAIBHBIC MOJXOMBI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHBIX, B VHTEepHETE), aHAIM3UPOBATH



nH(}OPMAITHIO PA3INYHBIX BUIOB B (DOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
otbope Oumosormueckoil HHMOpPMAITUU, HEOOXOIUMOM /IS BBITIOJHEHUS y9eOHBIX
3aj1ady;

npuOOpeTaTh OMBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (OpMYy  IIPEACTaBICHUS
Oouonornueckort nHMoOpMaIu (CXeMbl, TpadUKH, TUArPAMMBI, TAOJHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KadecTBE CpeAcTBa IMpu paboTe ¢
Ouonornyeckod HMHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBI, (PopMysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3allUTHl  WHMOpMaIuH,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBy1aieHne YHUBEPCAJIbHBIMUA KOMMYHHUKATHBHBIMU JAeiiCTBUSIMH:

1) o0mmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCeX cepax *KU3HU, aKTUBHO Y4ACTBOBATH
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHTEJIbHO BBINOJHEHUS MpejiaraeMon
3a/1a4, YYUTHIBaTh MHTEPECHI MU COTJIACOBAHHOCThH MO3UIMUH JPYTrUX YYACTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacno3HaBaTh HEBepOAJIbHBIE CpEACTBA OOIIECHUSA, I[MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BJIAJETh PA3IUYHBIMU CHOCOOAMU OOILECHHSI U B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUs JIPYTUX JIIOJIeH, MPOSBIISATh YBAXKHUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BaHHEM
A3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh ¥ HCMOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUYyATHHOU
paboOTHI MPU PEIICHUN OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJCHCTBHUS NP PEIICHUN y4eOHOH 3a1a4H;

BBIOMPATh TEMAaTHUKy W METOIbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEN Ka)KJOTO YJieHA KOJUICKTUBA;



IPUHUMATh [€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVUHUPOBATh JEHUCTBUS MO €€ JTOCTUIKEHHIO: COCTaBJIATh IUJIaH JEHCTBUM,
pacupenensiaTb pojad ¢ YY4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXZaTh pe3yibTaThl
COBMECTHOM paboThI;

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

MpejyiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh HWJEW C NO3UWLUUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE TMOBEICHHE B Pa3JIMYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBiaieHHe yHUBEPCAJIbHBIMH PeryJIsiTHBHBIMU ACHCTBUAMMU:

1) camoopranu3zanus:

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

BBIOMPATh HA OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHAX M IOCTYIKAX [0 OTHOIICHHWIO K XWUBOHM INPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/aUuu B 00pa30BaTEIbHOMN
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUJIaH pEIIeHHs NpodiieMbl €  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CHTYalLUsIM;

pacuMpsITh paMKH y4eOHOIrO NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

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

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

coco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIUPOKOW HJPYAMIMU B
pPa3HBIX 00JIACTSAX 3HAHWM, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJekcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJIs OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHW>KECHHIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0N U IPYTUX:

NPUHUMATD ce0s, TOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUIHMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU IPYTOT0 YeIOBEKa.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbIe peE3ynbTaThl OCBOCHHS COJEpKaHUA Y4eOHOro MpeaMera
«buonorusi» Ha yrayOnEHHOM ypOBHE OpPHUEHTUPOBAHBI Ha oOecleyeHue
npopunbHOro  00yueHus:  oOydaronuxcss  Owosormd. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTMH HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUI0 3HAHUHM, BUJBI JIEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B PAa3JIMUHBIX YUYEOHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojiamMm U3y4eHus.

[IpeameTHBIC pPe3yNbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 10
KJlacce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMM O MeECTe€ M pOJM OWOJOTMH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHUU  3aKOHOB TIPUPOJBI U  PEIICHWU MpoOJieM  pallOHAIBHOIO
IPUPOAOIIONH30BaHUSA, O BKJIaJIE POCCHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAra0IIUe OWOJOTHYECKUE TEPMUHBI M TIOHSTHS (PKU3HB, KIIETKa,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOPETYJSLHs, CaMOBOCIPOU3BEICHHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT M Pa3BUTUE), OMOJOTMYECKUE TEOPUU
(knerounast teopust T. [lIBanna, M. lllnelinena, P. BupxoBa, XpoMOCOMHasi TEOpHsI
HacnenctBeHHoctH T. Moprana), yuenunss (H. WM. BaBuinoBa — o0 ueHTpax
MHOToOOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYPHBIX  PAcTEHUM),  3aKOHBI
(eamHOOOpa3Usi MOTOMKOB IEPBOTO TMOKOJICHUS, PaCHICIJICHUs, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOU U3MEHYMBOCTH H. . Basuiiosa), MIPUHLIATIB
(KOMITJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TO3HAHUS, HUCIOJIb3YEMBIX B
OMOJIOTUYECKUX HUCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
HaOII0ICHUE, SKCTICPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PpACTEHUM, KUBOTHBIX, YEJIOBEKa, TMPOIECCOB >KUIHEIACATEIHLHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BelIecTB (MEeTa0o0In3M), MPEBPAIICHUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOIO U TeTepoTpO(HOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, IMOPUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHA,
pPa3MHOXKEHHUS,  WMHIWBUIYaJbHOTO  Pa3BUTUS  OpraHm3ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T'€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAMH KIETKH U MX
GYHKIIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX (QYHKIUAMHU, MEXKTY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacCTEHHH, XUBOTHBIX W 4YEJIOBEKa U UX
GYHKIUSAMHA, MEXKIYy CHUCTEeMaMH OpPraHoB M HMX (YHKIMSIMH, MEXIY dSTaraMu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
TanaMu AMOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM M (PEHOTHUIOM, (PEHOTHUIIOM H
dbakTOpamMu cpesibl OOUTaAHUS;

YMEHHUE BBISBISATH OTJIUYUTCIIBHBIC TPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIEC
pacTeHUid, )KUBOTHBIX M YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsI JOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE periaTh OMOIOTHUECKHUE 3a/1a4H, BBISIBISITh PUIMHHO-CIICJICTBEHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTHUYECKUMHU MPOIIECCAMU U SIBICHUSIMHU, J1eJaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATh JTAOOPATOPHBIE U TPAKTUYECKHUE PabOTHI, COONIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpeactBamu, GoOpMyIupys Leidb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHUE y4acTBOBATh B Y4YEOHO-MCCIIEAOBATEIBCKOW paboTe Mo OWOJIOoTHH,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  pPE3yNbTaThl Ha  yUYEHUYECKHX
KOH(DEpEeHITHSIX;

YMEHHE OIICHMBATh AITHUYECKHUE AacCMEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOTMM W MEOUIUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHE, HAMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHUE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHalIbHOM
JeSTEILHOCTH B 00JacTH OUOJOTHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIICTBA, MUILEBOW MPOMBIIICHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
MHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJOHKEHHE OMOJIOTMYECKOT0 00pa3oBaHUs B  OpraHU3alUsAX  CPEIHEro
po(hecCHOHAFHOTO U BBICIIETO0 00pa30BaHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUSI yueOHoro npeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

cOpPMUPOBAHHOCTh 3HAHMA O MECTE U pPOJU OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEIICHUH 3KOJIOTHYCCKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHWH BOMPOCOB PAIMOHAIBHOTO
IPUPOAOIIOIH30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKIJIaJI€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIAQJETh CHUCTEMON OWOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIOYACT
omnpeneseH!s] M TMOHUMAaHHWE CYIIHOCTH OCHOBOMOJIAralomuX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOcuUcTeMa, Ouocdepa), OHOJOTUYECKUE TEOPHUH
(aBommronionHas Teopus Y. JlapBuHa, CHHTETHUYECKAsT TCOPHS DBOJIONNHN), YUCHUS
(A. H. CesepiioBa — o myTsiX ¥ HampaBieHusx sBojtonuu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHyeckoro paBHoBecus JIx. Xapau u B. BaiinGepra,
3apoapimieBoro cxoactsa K. M. bopa), mpaBuna (mMunumyma FO. JluGuxa,
AKOJIOTUYECKON MHUpPaMHIbl JHEPruu), TUIoTe3bl (rumote3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJQJACTh  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
UCIIOJIb3yeMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HAOMIOACHUE, DKCIEPUMEHT), CIoco0aMu BBHISBICHUS U
OIICHKY aHTPOIIOTCHHBIX U3MECHECHHUI B IPUPOJIC;

YMEHUE BBIICIATh CYIICCTBEHHBIC TPU3HAKH: BHJOB, OHWOTCOIICHO30B,
OKOCUCTEM M Ouocdepbl, CTAOWIM3UPYIOMIEro, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJUTOTIATPUUYECKOTO u CUMITIATPUIECKOTO
BUI000pa30BaHMs, BIMSHUS JBIKYITUX CHJI SBOJIONMN HA TeHO(DOH T TIOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejic OOWTaHMsI, YepeOBaHUs HaIllpaBICHUI
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aWMOCBS3M MEXKIY TMPOIECCAaMU HBOJIOIUH,
JBYDKYIIUMHA CUJIAaMU AHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABISTH  OTJIMUMUTEIbHBIC  TNPU3HAKKH  JKHUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BUJOB K cpefe OOUTaHMs, aOMOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX M3MEHEHHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JJI JOKA3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOMTaHUS, CINHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpaHEHHs] MHOT0OOpasvs BHJIOB H
HKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS IMIPUPOJIBI M YEITOBEUCCTBA;

YMEHHUE periaTh OMOJOTHYSCKHE 33a]1a4H, BBISBIISATh MPUINHHO-CIIECTBEHHBIC
CBSI3U MEXIY UCCIIETYEMbIMU OMOJIOTHUECKUMU TTPOIIECCAMH | SIBJICHUSMU, JEIaTh
BBIBOJIBI 1 TTPOTHO3bI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHITH JIA0OPATOPHBICE M TPAKTHUECKHE PadOThI, COOIIOAATH
npaBuiia mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIIOTE3bl, MPOBEPATh WX OKCIEPUMEHTATHHBIMU
cpenctBamu, GOPMYIUPYS IENb WCCICIOBAHUSA, AaHAIW3UPOBATH IOJyYCHHBIC
PE3yNbTATHI U JACNIaTh BHIBOIBL;

yMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TIPEACTABIATH  IMOJYYCHHBIC  PE3yJbTaThl HAa  yUYCHHYECKHX
KOH(EpEeHIHSIX;

yYMEHHUE OIEHUBATh TUIOTE3bl M TEOPUH O TMTPOUCXOKICHUH JKU3HU, YETIOBEKa
U 4YENOBEYECKUX pac, O MPUYHHAX, TOCIEJACTBUAX M CIOCO0aX MPenoTBpaIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccHoHaTbHON
JeSTETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TIPUPOJIOTIONIB30BAHUS, METUIUHBI,
OMOTEXHOJIOTHH, TICHUXOJIOTHH, BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, IHINECBON
MIPOMBINIUICHHOCTH, YTIIyOJIATh TIO3HABATEIIbHBIA HMHTEPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud ©  MPOJOJDKEHUE
Onosoruyeckoro oOpa3oBaHMsI B OPraHU3ALUAX CPEIHEro MpohecCUOHAILHOTO U
BBICIIIETO0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasubie | Ilpakrnuyeckue
NMporpaMmbIl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThbI
1 buosorus kak Hayka 0 0 https://resh.edu.ru/subject/5/10/
2 JKuBbIE CHCTEMBI M UX M3y4EHHE 0 0 https://resh.edu.ru/subject/5/10/
3 Buosnorus kiuerku 0 05 https://resh.edu.ru/subject/5/10/
4 XUMHYECKast OpraHu3aIys KJIETKA 10 0 https://resh.edu.ru/subject/5/10/
5 Crpoenue v QyHKIMH KICTKA 8 0 https://resh.edu.ru/subject/5/10/
5 OOMeH BelecTB U IPEBpalIeHUE YHEPTHH B 9 0 . https://resh.edu.ru/subject/5/10/
KJIETKE
https://resh.edu.ru/subject/5/10/
7 HaCJ'IGJlCTBCHIfaSI uH(popManus u 9 0 05
peanu3anus e€ B KIEeTKe
8 JKU3HEHHBIN UK KJIETKU 6 0 1 https://resh.edu.ru/subject/5/10/
9 Crpoenue ¥ QyHKIH OPraHU3MOB 17 0 15 https://resh.edu.ru/subject/5/10/
10 PasMHOK€EHHE U Pa3BUTHE OPraHU3MOB 8 0 15 https://resh.edu.ru/subject/5/10/
1 I'eHeTHKa — HayKa O HACJIECTBEHHOCTH 5 0 05 https://resh.edu.ru/subject/5/10/
M3MEHYMBOCTH OPTaHU3MOB '
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 0 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0 1 https://resh.edu.ru/subject/5/10/
14 ['eHeTHKA YeIoBEKa 3 0 05 https://resh.edu.ru/subject/5/10/
15 Cerekiust OpraHu3MOB 4 0 1 https://resh.edu.ru/subject/5/10/
16 BHOTEXHOIOIHS M CHHTETUYECKAS OMOIOTUS 4 0 0 https://resh.edu.ru/subject/5/10/
17 PesepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No Koanyecrso yacos Jara DJieKTPOHHbIEe M (pPOBbIE
. Tema ypoka Kontpoasusie | IlpakTuyeckue o0pa3oBaTejbHbIE
n/n Bceero U3yYeHU S
padoThI padoThbI pecypcsl
buonorus kak KOMILJIEeKCHas HayKa

1 1 KaK 4aCTh COBPEMEHHOTI'O 1 0 0 04.09.2023 https://resh.edu.ru/subject/5/10/
ob1ecTsa

2 XK % 1 0 0 : .edu. i

HWBBIE CUCTEMBI U UX CBOMCTBA 05.09.2023 https://resh.edu.ru/subject/5/10/
YpoBHEBast OpraHU3aIIHS JKUBBIX )

3 1 0 0 https://resh.edu.ru/subject/5/10/
cucTem 06.00.2023 | - Po-esECLLILISURIEC
Hcropust OTKPBITUS U U3YICHHUS .

4 1 0 0 https://resh.edu.ru/subject/5/10/
kieTku. Knerounas teopus 11.09.2023 D |
Mertozabl MOJIEKYIAPHOU U
KJIE€TOYHON OMOIOTHH.

[IpakTuueckas padora «M3yuenue

5 METOIOB KJIIETOUYHOMH OMOIOTHH 1 0 0.5 12.09.2023 https://resh.edu.ru/subject/5/10/
(xpomarorpadus, smexkTpodopes, R
mddepenimanbHoe
uentpudyruposanwue, [1L1P)»

6 XHUMHYECKHI COCTaB KIIETKU 1 0 0 13.09.2023 https://resh.edu.ru/subject/5/10/
MuHepabHbIC BEIIEeCTBA KIICTKH .

7 ’ 1 0 0 https://resh.edu.ru/subject/5/10/
ux Ononornyeckas poib 18.09.2023 DS FITESN. ECLLTUSURIEE
Opranudeckue BemeCTBa KICTKU )

8 1 . https://resh.edu. bject/5/10
— Oenku. JlaboparopHas pabora 0 05 19.09.2023 ps:/fresh.edu.ru/subject’5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

«O06HapyxeHue 0eJIKOB C
MOMOIIBI0 KAYECTBEHHBIX
peaKIuii»

CgoiicTBa, kmaccuukanus u
byHKIIUM OEIKOB

20.09.2023

https://resh.edu.ru/subject/5/10/

10

OpraHndeckue BEIecTBa KICTKH
— YIJIEBOBI

25.09.2023

https://resh.edu.ru/subject/5/10/

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU
— JIMIIMABI

26.09.2023

https://resh.edu.ru/subject/5/10/

12

Hyxneunossie kucnotsl. JJHK
PHK. JIaGoparopuas pabora
«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJCJIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY

0.5

27.09.2023

https://resh.edu.ru/subject/5/10/

13

Crpoenue u pyaximu ATO.

Hpyrue nykieozuarpudochats
(HT®)

02.10.2023

https://resh.edu.ru/subject/5/10/

14

CexBennpoBanue JJHK. MeTtonabt
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMHKH

03.10.2023

https://resh.edu.ru/subject/5/10/

15

MeToap!l CTpyKTypHOI OHOIOrHN

04.10.2023

https://resh.edu.ru/subject/5/10/

16

Tunel keTok. [Ipokapuornueckas
KJIETKa

09.10.2023

https://resh.edu.ru/subject/5/10/

17

CrtpoeHune 2ykapuoTHUECKON
kieTku. [IpakTudeckas pabora
«3y4yeHne CBOMCTB KICTOYHOU
MEMOpaHBI»

0.5

10.10.2023

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

18

IToBepXHOCTHBIN anmapat KJIETKU

11.10.2023

https://resh.edu.ru/subject/5/10/

19

OnHOMEMOpaHHbIE OPTraHOUIbI
kietku. [Ipaktuaeckas padbora
«/3ydeHne IBIKCHUS IUTOILIA3MbI
B paCTUTCIIbHBIX KJICTKAX»

0.5

16.10.2023

https://resh.edu.ru/subject/5/10/

20

[ToyaBTOHOMHBIE OPTaHOUIBI
KJICTKU: MUTOXOHAPHUH, IITIACTUABI.
JlaGopaTtopHnast pabora
«HccnenoBanue mia3mMommn3a u
JIeTIa3MOJIN3a B PACTUTEIHHBIX
KJIETKaX»

0.5

17.10.2023

https://resh.edu.ru/subject/5/10/

21

HeMeM6paHHHe OpraHon bl KJICTKA

18.10.2023

https://resh.edu.ru/subject/5/10/

22

Crpoenue u pyHKIMH Aapa

23.10.2023

https://resh.edu.ru/subject/5/10/

23

CpaBHUTENbHASA XapaKTePUCTHKA
KJIETOK dyKapuoT. JlabopaTopHas
pabora «3yueHnue cTpoeHust

KJICTOK pa3JIMYHBIX OPTraHU3MOB)»

0.5

24.10.2023

https://resh.edu.ru/subject/5/10/

24

ACCUMMIIAIMS U AUCCUMMIISIIAS —
JIB€ CTOPOHBI MeTabom3Ma. THITbI
oOMeHa BemiectB. JlabopaTopHas
pabora «M3yuyenue
KaTaJIMTUYECKOM aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTayasbl)»

25.10.2023

https://resh.edu.ru/subject/5/10/

25

DepMEHTAaTUBHBIN XapaKTep
peaxIuii KIETOYHOTr0 METaboIn3Ma.

0.5

06.11.2023

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

JlaGopaTtopHas pabota «3yueHue
(EepPMEHTATUBHOTO PACIICTIIICHUS
NEPOKCHIa BOJIOPO/IA B
PaCTUTEIBHBIX U JKUBOTHBIX
KJIETKaX»

benku-akTuBaTophl M OEIKU-

26 https://resh.edu.ru/subject/5/10/
UHTUOUTOPBI 0 07.11.2023 S.HETESN. ECLLTUSUBIEL
ABTOTpO(DHBINA THII OOMEHA )

27 0 https://resh.edu.ru/subject/5/10/
BEIIECTB 08.11.2023 Fe.TESh. ECMF SO

28 doTocuHTE3 0 13.11.2023 https://resh.edu.ru/subject/5/10/
XemocuHTe3. JlaboparopHas

29 paborta «CpaBHEHUE MTPOIIECCOB 0.5 14.11.2023 https://resh.edu.ru/subject/5/10/
dboToCcuHTE3a U XEMOCUHTE3a»

AHa’poOHBIEe OpraHu3MbL. Busl

30 Oposkenia. JlaopatopHas padora 0 https://resh.edu.ru/subject/5/10/
«CpaBHEHHE TIPOIIECCOB OPOKEHUS 15.11.2023
U JIBIXaHUS

31 ASPOGHEIC OpTaHH3MbI. JTarlbl 0 https://resh.edu.ru/subject/5/10/
SHEPreTHYECKOTO OOMEeHa 20.11.2023 s o I
DHeprusi MeMOpaHHOTO IPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota 0 https://resh.edu.ru/subject/5/10/

g 21.11.2023
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro CUHTE3a 0 99 11.2023 https://resh.edu.ru/subject/5/10/
Tpanckpunuus — MaTPUIHBIN .

34 0 https://resh.edu.ru/subject/5/10/
cntes PHK 27112023 e ECLIUSIRIEE

35 Tpancnsuus u e€ 3Tarbl 0 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

28.11.2023

Konuposanue amuaokuciot. Posib

36 0 https://resh.edu.ru/subject/5/10/
pubocom B OmocuHTe3e Oenka 29.11.2023 DS.IITEST. L. TLISUDIEE
Opranuzanys reHomMa y npoKapuoT )

37 0 https://resh.edu.ru/subject/5/10/
1 SyKapHoT 04.12.2023 | T PoESECULILISIRIEC

38 MosexyIpHEIE MEXAHH3MbI 0 https://resh.edu.ru/subject/5/10/
AKCIIPECCUU T€HOB Y 3YKapuOT 05.12.2023
Bupycel — BHEKJIETOUHBIE (HOPMBI
KU3HHU U OOJIUTaTHBIC TAPA3UTHI. .

39 0.5 https://resh.edu.ru/subject/5/10/
[IpakTuueckas pabora «Co3nanue 06.12.2023 DS FETESN. ECLLTUSUBIEE
MOJICITA BHPYCa
BupycHsle 3a001eBaHNs YeIOBEKa, .

40 0 https://resh.edu.ru/subject/5/10/
JKUBOTHBIX, PACTEHUI 11.12.2023 Fe.TESh. ECMF SO
Hanorexuosoruu B OU0JI0THY U

41 0 https://resh.edu.ru/subject/5/10/
MeIUIIMHE 12.12.2023 S-/ITESN.CAU.LUSUDIEC

42 JKU3HEeHHBIN UK KIETKU 0 13.12.2023 https://resh.edu.ru/subject/5/10/

43 Matpuunsnii cuntes JJHK 0 18.12.2023 https://resh.edu.ru/subject/5/10/
Xpomocomsl. JlabopaTopHast

44 pabota «/3yyeHne XpoMOCOM Ha 0.5 10.12.2023 https://resh.edu.ru/subject/5/10/
TOTOBBIX MEKPOIPENapaTax» o

— https://resh.edu. j 1

45 Jlenenre KIETKH — MHTO3 0 90.12.2023 ttps://resh.edu.ru/subject/5/10/
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlabopaTopHas paboTa i

4 . : .edu.

6 «Habmronenre MUTO3a B KIIETKAX 05 25.12.2023 https://resh.edu.ru/subject/5/10/

KOHYMKA KOpelllKa JyKa (Ha



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

TFOTOBBIX MUKpOIpEnapaTax)»

Peryn;mml KHU3HCHHOI'O IUKJIa

47 OleroK 0 96.12.2023 https://resh.edu.ru/subject/5/10/

48 Opraau3M Kak eIuHOE 1eJI0e 0 97122023 https://resh.edu.ru/subject/5/10/
Tkanu pacrenuii. JlTaboparopHas

49 pabora «VI/IqueHue TKaHEH 0.5 09.01.2024 https://resh.edu.ru/subject/5/10/
pacTeHni»
TkaHU )KMBOTHBIX M YEJIOBEKa.

50 ﬂa6opvaTopHaﬂ pabora «/3yuyeHue 0.5 10.01.2024 https://resh.edu.ru/subject/5/10/
TKaHEW KUBOTHBIX»
Oprasbl. CucTeMbl OPraHoOB.

51 JlaGopaTtophast pabota «3yuenue 0.5 15.01.2024 https://resh.edu.ru/subject/5/10/
OpTaHOB IIBETKOBOTO PACTEHHUS» o

52 Ornopa Tena opraHu3mMoB 0 16.01.2024 https://resh.edu.ru/subject/5/10/

53 JIBuKEeHNE OPraHu3MOB 0 17.01.2024 https://resh.edu.ru/subject/5/10/

54 [Iutanue opranu3mMoB 0 99 01.2024 https://resh.edu.ru/subject/5/10/
[TuTanue MO3BOHOUHBIX )KUBOTHBIX.

55 [IumeBapurenpHas cucreMa 0 93.01.2024 https://resh.edu.ru/subject/5/10/
YeJoBeKa

56 JlpIxaHue opraHu3MoB 0 94.01.2024

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX 0
1 4eJIOBEeKa 29.01.2024

58 TpaHcOpT BEMIECTB y OPTaHU3MOB 0



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

30.01.2024

KpOBeHOCHaH CuCTeMa

59 MO3BOHOYHBIX KUBOTHBIX U 0 31.01.2024 https://resh.edu.ru/subject/5/10/
YeJIoBeKa

60 Brinenenne y opraHu3mMoB 0 05.02.2024 https://resh.edu.ru/subject/5/10/

61 3amura y OpraHu3MoB 0 06.02.2024 https://resh.edu.ru/subject/5/10/

62 MMMyHHas cuctema yenoBeka 0 07.02.2024 https://resh.edu.ru/subject/5/10/
PazapakxuMocCTh U peryisiust y .

63 0 https://resh.edu.ru/subject/5/10/
OpraHH3MoB 12.02.2024 | F :
I'ymopansHas peryssuus u

64 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U 0 13.02.2024 https://resh.edu.ru/subject/5/10/
YyeJoBeKa

65 @DopMBbI Pa3MHOKEHUS OPraHU3MOB 0 14.02.2024 https://resh.edu.ru/subject/5/10/

66 [TosoBoe pasmMHOXKEHNE 0 10.02.2024 https://resh.edu.ru/subject/5/10/

67 Meiios 0 90.02.2024 https://resh.edu.ru/subject/5/10/
I'amerorenes. O6pazoBanue 1
pa3BUTHE TIOJIOBBIX KIETOK.

68 JlaGopatopHas pabota «/3ydyenue 0.5 91.02.2024 https://resh.edu.ru/subject/5/10/
CTPOCHHUS MOJIOBBIX KJIETOK Ha R
TOTOBBIX MUKpOIIpEnapaTax»

WuauBHyanbHOE pa3BUTHE )

69 0 https://resh.edu.ru/subject/5/10/

OpraHU3MOB — OHTOT'EHE3 26.02.2024 : HHSUE



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

70

3aksajKa OpraHoB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

27.02.2024

https://resh.edu.ru/subject/5/10/

71

Poct n Pa3BUTHE ) KNBOTHBIX.

JlabopaTtopHas pabota «BbisiBieHue

IMPU3HAKOB CXOACTBA 3apo;[1,1meix'1
IIO3BOHOYHBIX XUBOTHBIX»

0.5

28.02.2024

https://resh.edu.ru/subject/5/10/

72

PasMHOXeHHE U pa3BUTHE
pactenwmii. JlabopaTopHas paboTa
«CTpoeHue OpraHoB pa3MHOKEHHSI
BBICIIIUX PACTCHUII»

0.5

04.03.2024

https://resh.edu.ru/subject/5/10/

73

HCTOpI/Iﬂ CTAHOBJICHUA U pa3BUTHUA
TCHCTUKHN KaK HAYKH

05.03.2024

https://resh.edu.ru/subject/5/10/

74

OcHOBHbBIE IOHATHS U CUMBOJIBI
reHetuk. JlaboparopHas pabora
«/Ipo3oduna kak 00bEKT
TeHETUYECKUX HCCIICOBAHUIN

0.5

06.03.2024

https://resh.edu.ru/subject/5/10/

75

3aKOHOMEPHOCTHU HACJI€0BAaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktnaeckas
pabora "U3yuyeHue pe3ynbpTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢puer”

0.5

11.03.2024

https://resh.edu.ru/subject/5/10/

76

[MuTonormyeckrue OCHOBBI
MOHOTHOPHUAHOTO CKPEIIUBAHUS

12.03.2024

https://resh.edu.ru/subject/5/10/

77

AHaJIH3pr101uee CKpCIIMBaHHC.
Henonnoe AOMHUHHUPOBAHUEC

13.03.2024

https://resh.edu.ru/subject/5/10/

78

JurubpuiHoe CKperirBaHue.
[IpakTuueckas padora «3yueHue

0.5

18.03.2024

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

pe3yNIbTaTOB TUTHOPUIHOTO
CKPEILIUBaHUA Y APO30(UITBI»

I{uTonorunueckre OCHOBBI

79 0 https://resh.edu.ru/subject/5/10/
TUTHOPHUIHOTO CKPEIINBAHUS 19.03.2024 2 I
CleruieHHOEe HacJIeI0BaHNuE .

80 0 https://resh.edu.ru/subject/5/10/
HPH3HAKOB 20.03.2024 | P SR
XpOMOCOMHasI TEOPHS .

81 0 https://resh.edu.ru/subject/5/10/
HACJIEICTBEHHOCTH 03.04.2024 S./ITesN. eaU. LUSUD)

82 I'eneTunka mmomna 0 08.04.2024 https://resh.edu.ru/subject/5/10/

83 I'enoTHn Kak LeI0CTHAs CUCTEMA 0 09.04.2024 https://resh.edu.ru/subject/5/10/

84 reHeTquCKHH KOHTPOJI> pasBHTHA 0 https://resh.edu.ru/subject/5/10/
pacTeHul, )KUBOTHBIX U YEJIOBEKA 10.04.2024
M3mMeHunBOCTH NNpU3HAKOB. Brbl .

85 0 https://resh.edu.ru/subject/5/10/
M3MEHYNBOCTH 15.04.2024 S-/ITESN.CAU.LUSUDIEC

86 MonuduxarmonHas H3MEHYUBOCTh 0 16.04.2024 https://resh.edu.ru/subject/5/10/
BapuaunonHsslii psia u
BapHaIlMOHHAs KPUBAsI.

JlaGopartopHas paboTa

87 «ccnenoBanue 3akOHOMEPHOCTEN 0.5 17.04.2024 https://resh.edu.ru/subject/5/10/
MO (PHKAIMOHHON U3MEHYUBOCTH. o
[TocTpoenue BapuallMOHHOTO psija
Y BapUallMOHHOW KPHUBO
I'enoTnnnyeckass “3AMEHYHMBOCTb.

88 0 https://resh.edu.ru/subject/5/10/
KoMm0OunHaTuBHAsg H3MEHYUBOCTD 22.04.2024 S.resh. ECU.TU/SUDJeC

89 MyTanonHass '3MEHYUBOCTb. 0.5 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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[IpakTrueckas padbora «MyTaruu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOITpernaparax)»

23.04.2024

90

3aKOHOM€pHOCTI/I MYTAIIUOHHOI'O
Impomnecca. OnureHeTnKa u
SIIMI'CHOMHKA

24.04.2024

https://resh.edu.ru/subject/5/10/

91

I'enernka uenoBeka. [IpakTuueckas
pabota «CocTaBieHre U aHATTU3
POJIOCTIOBHOM»

0.5

29.04.2024

https://resh.edu.ru/subject/5/10/

92

MeTtoasl MEAULIMHCKON TEHETUKHU

30.04.2024

https://resh.edu.ru/subject/5/10/

93

3HaueHne MeTUIIMHCKON TeHETUKH
B MIPEAOTBPAIIEHUH U JICUCHUU
TeHETUYECKHX 3a00Ie€BaHHI
YyeJIOBEKa

01.05.2024

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopaTtophast pabota «3yuenue
COPTOB KYJIbTYPHBIX paCTEHUN U
MOPOJI TOMAITHUX KUBOTHBIX)

0.5

06.05.2024

https://resh.edu.ru/subject/5/10/

95

MeToap! ceaeKIIMOHHON padoThI.
JlaGopatopHas pabota «/3yuenue
METO/IOB CEJIEKIIUN PAaCTEHUII»

0.5

07.05.2024

https://resh.edu.ru/subject/5/10/

96

JlocTkeHMs CeNeKIUU PacTeHU! 1
*KUBOTHBIX. [IpakTHueckas padota
«IIpuBuBKa pacTeHHI»

08.05.2024

https://resh.edu.ru/subject/5/10/

97

CoxpaHeHue, U3y4eHHe U
HUCIIOJB30BaHUC ICHCTUYCCKUX

pecypcoB

13.05.2024

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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buorexHonorus kak HayKa 1
OTpacib IPOU3BOJICTBA.

98 1 05 https://resh.edu.ru/subject/5/10/
[IpakTnueckas padora «l3yuenue 14.05.2024 pS./TTesh. el TUStbpec
00BEKTOB OMOTEXHOJIOT I
OcHOBHbIE HaNpaBICHUS )

https://resh.edu.ru/subject/5/10/

9 CHUHTETUYECKON OMOJIOTHH . 0 15.05.2024 BS./ITEs. BCU. FL/SUDIeC
XpOMOCOMHasI U T€HHAs .

100 1 0 https://resh.edu.ru/subject/5/10/
WH)KEHepus 20.05.2024 DS FETESN. ECLLTUSUBIEE

101 MenunuHckue OMOTEXHOIOTHHA 1 0 91.05.2024 https://resh.edu.ru/subject/5/10/
PezepBHbiit ypok. [loBTOpeHue,

102 0606H{€HI/IG, CHCTEMATH3AIIHS 1 0 99 05.2024 https://resh.edu.ru/subject/5/10/
3HAaHUI

OBIIEE KOJIMYECTBO YACOB IIO 102 135

I[TPOI'PAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
W Tema ypoxa Beero Konrtpoabsubie | IlpakTuyeckue fll3yqeﬂnﬂ :)16[()1;I;OB3T6JILHLIP,
padoThbI padoTbI pecypest
1 OpomtonuonHas Teopus Y. [lapuna 1
5 JBH>KyIIIME CHJTBI 3BOJIFOLIUH BUJIOB 110 Y. 1
Hapsuny
3 Bbopr0Oa 3a cymniecTBOBaHHE, €CTECTBEHHBIN 1
¥ HCKYCCTBEHHBII 0TOOD
4 DopMHUPOBAHUE CHUHTETUYECKOU TEOPUHU 1
ABOJIIOLUH
5 DTarbl HBOIOIIMOHHOTO Tpolecca: 1
MHUKPOABOJIIOLHS 1 MAKPO3BOJIIOLIUS
6 [Momynsus — smeMeHTapHas eIMHUTA 1
IBOJIOLIUU
3aKOH reHeTHYecKoro paBHosecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BrlIsiBICHHE N3MEHUUBOCTH Y '
ocobeit 0IHOTO BUAA»
8 OneMeHTapHbIe GaKTOPHI IBOJIIOLUH 1
9 O¢ddexT ocoBarens. Ipdekrt 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M305sun nomysisiimii: 1
reorpaguueckas, OMoJIOrHuecKas
11 EcTecTBeHHBIN 0TOOpP — HaIPaBJISIOMINNA 1

(baxTOp BOIIOLUN




12

[TonoBoii oT6op

13

[Tprucnoco0IeHHOCTh OPraHN3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlabGopaTtopHas pabora «3yuenue
apoMopd030B U UAMOANANTANN Y
pacTeHHid U )KUBOTHBIX)

0.5

14

[Tpumepsl mpucnocobIeHU Y OPraHU3MOB:

Mophooruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopnast padota «IIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11e1€CO00Pa3HOCThY

0.5

15

Bup, ero xpurepuu u CTpyKTypa.
JlaGopatopHas pabota «CpaBHEeHUE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buga

17

Bunoob6pa3oBanue kak pe3ynbTaTt
MUKPOIBOJTIOITUT

18

CBs3b MUKPO3BOJIFOIHUU U SMTUACMHUOJIOTNH

19

Maxpoasosmtonus. [TarieoHTonornueckue
MCTOJBI U3YUYCHUS SBOJTIOTUN

20

buoreorpaduueckne MeToIbI U3ydEHUS
ABOJIIOLIMU

21

OMOPHOIOTHYECKHE U CPAaBHUTENBHO-
MOP(OJIOTHUECKUE METO b U3yUECHUS
9BOJIOIHUH

22

MonekymsipHO-TeHETHYECKHE,
OMOXMMHYECKHE i MATEMaTUIECKUE




MECTOJbI U3YUYCHHU A 3BOJIOIUA

23 OO0111e 3aKOHOMEPHOCTH ABOJIIOIINH

24 AnanTtuBHas panuanus. HepaBHOMEpPHOCTh
TEMIIOB SBOJIIOLIUU

o5 HayudHbIe TUITOTE3bI MPOUCXOKICHUS
JKH3HH Ha 3eMIiie

26 JloHay4dHBIC TIPECTABICHUS O 3aPOKICHUN
JKM3HU

97 OCHOBHBIE dTaITbl HEOPTAHHIECKON
IBOJIFOLIUH

28 ['unoTe3sl 3apoXKICHHS KU3HH
Wcropus 3emiin 1 METO/IBI €€ U3yUICHHUS.

29 JlaGopatopHas pabota «3yuenue u 05
OTHMCAaHNE UCKOMIAEMBIX OCTATKOB JIPEBHUX '
OpPTraHU3MOB»

30 HauanbeHble 3Tansl opraHn4ecKon
SBOJIIOLIMH

31 DBOITIONINS SYKAapHOT
OCHOBHBIE 3TNkl BOJIIOIHU

39 pactutensHOro Mupa. [IpakTrdeckast 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOCHHS PACTEHUI Pa3HBIX OT/ICIIOBY

33 OCHOBHBIE 3TaITbI YBOJIIOIUH YKHBOTHOT'O
MHpa
DBOIOIMS )KUBOTHBIX. [[pakTHdeckas

34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX)»

35 Pa3zButne xu3HM Ha 3emiie TIo 3paM 1




nepuoaam

MaccoBbie BBIMUPAHUA — SKOJIOTHYCCKUC

3 KPHU3HUCHI IPOLILIOTO

37 CoBpeMEHHBIN IKOIOTMUECKUN KPU3HC, ETO
0COOCHHOCTH

38 CoBpeMeHHas CUCTeMa OPraHUYECKOTO
IPOIILIOTO

39 OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpraHu3MOB

40 AHTPOIIOJIOTHS — HayKa O YelIOBeKe

41 Passutne npencrasieHuii o
HPOUCXOKICHUH YEJIOBEKa
MecTo yenoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHast

42 pabota «M3y4ueHne ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIeTa YeJI0BEKa, CBI3aHHBIX C
HPSMOXO0XKJICHUEM

43 JIBroKyIiye cuibl aHTPOIIOTE€HE3a

44 CooTtHo1ieHne GMOJOTHYECKUX U
COLMANIbHBIX ()aKTOPOB B aHTPOIIOTE€HE3e

45 OCHOBHBIE CTaJUU aHTPONOrEeHE3A

46 [Taneorenerrka u najseoreHOMUKa

47 DBOJIIOLIHS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [IpakTrueckas

48 pabota «M3y4eHne 3KOITOTHIECKIX 0.5
ajanTalnui 4YeJIOBEKa)

49 MeXIUCUUTITMHAPHBIE METOIBI

AHTPOIOJIOTUH




50 3apoXaCHUE U PA3BUTHE SKOJIOTHH 1
Mertonsl axonoruu. JlaboparopHas padorta

51 «3y4yeHre MeTo/10B 3KOJIOTMUYECKUX 1 0.5
HUCCIIEIOBAHUN

59 3HaueHne SKOJIOTHUECKUX 3HAHUMT JITS 1
YyenoBeKa

53 Dkonorudeckue (HakTopsl 1
AbGuotnueckue daktopbl. CBET Kak

54 sKoJIoruyeckuii pakrop. JlaboparopHas 1 05
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI '
OpPTaHU3MOB K BIIUSIHUIO CBETa»
Abuotuueckue aktopsl. TemnepaTtypa
KaK KOJIOTHYECKU (paxTop.

55 JlaboparopHas pabota «BeIsiBICHNE 1 05
nprUCcnoco0IeHNH OPraHU3MOB K BITUSTHHIO
TEMITEPATyPhI»
AbuoTtnueckue ¢pakTopsl. BiaxkHoCTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOMTAHHS

57 Cpenbl 00uTaHNS OPraHU3MOB 1

58 buonorunueckue putmsl 1

59 Kuznenusie popMbl OpraHu3MoB 1

60 Buotnueckue hakTopsl 1
3HavyeHrne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUIsl CyIIIECTBOBAHUS OPTaHU3MOB B CpEZIE 1
oOuTaHus

62 DKOJIOTHYECKUE XaPAKTEPUCTUKH 1




MMonyJsinun

OCHOBHBIC TTOKa3aTeIn MOIYJIAIUHN:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OcCHOBHBIE TIOKA3aTENIN TMOMYJISIIHN:

64 POXKIAaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT AU

65 DKoyoruyeckasi CTpyKTypa MOmyJIsum

66 JluHaMuKa ONYJISIIAN U €€ PeryJIsIius

67 KpuBble pocTa YHMCICHHOCTH MOMYJISIUH.
KpuBbie BBKHBaHUS
DKOJIOrMYecKasi HUIIIa BU/IA.

68 JlaboparopHas padota «IIpucnocobieHus 0.5
CEMsIH PaCTEHUH K PaCCEICHUIO»

69 Bun xak cuctema momysspiz

20 3aKOHOMEPHOCTH MOBEICHUS U MUT AL
YKUBOTHBIX

71 Co00111eCTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKPBITasi CUCTeEMa

73 KpyroBoport BemiecTB 1 MOTOK SHEPTUH B
IKOCUCTEME

74 OcCHOBHBIE MTOKA3aTE€TU YKOCUCTEMBI

75 DKOJIOTMYECKUE MUPAMUIbI

76 N3menenus coo0IecTB — CyKIIECCUU

v [IpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. IKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEIMEH, MyCThIHb

79 AHTPOTIOTEHHBIE 3KOCHCTEMBI

80 Ypboskocucremsl. [IpakTndeckas pabora 05
«M3yuenune u onucanue ypOoIKOCHCTEMBI» '
3akoHOMEpHOCTH (hOPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
9KOCHCTEMAX
MexaHnU3MBI BO3ACHCTBHS 3arpsI3HEHU I

82 Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIINOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeruianerapHast 00071049Ka
3emin

84 VYuenne B. U. Bepuanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
6uochepst

86 KpyroBopoTs! BemecTs u
OMOTre0XUMHUECKUE IIKIIBI

87 3oHanbHOCTH OMocheprl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTs 6uochepsl

89 DKOJIOrHYecKre KPU3UCHI U UX TPUYHHBI

90 BosneiicTBue uenoBeka Ha 6buocdepy

o1 AHTpONOreHHoe BO3/IeliCTBUE Ha
PaCTUTENbHBINA U )KUBOTHBINA MU

92 Oxpana npupoab!

93 OCHOBHBIE PUHIIUATIB YCTONYNBOTO




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 O606menue no teme «MaKpOdIBOIIOIHS 1 1
e€ pe3yabTaThD»

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

08 O606menue o Teme «IIponcxoxnenne 1
YeJI0BeKa — aHTPOTIOTCHE3)

99 O060011eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aWMOOTHOIICHHUSX OPTaHU3MOB)

100 O600menue o Teme «OpraHu3Mbl U cpefia 1
oOUTaHUS»

101 0O0001eHne 1m0 TeMe «DKOJIOTrUA BUIOB U 1
HOMYJISILINN

102 O6061menue no reme «bruocdepa — 1
ryio0anbHas IKOCUCTEMA)

OBUIEE KOJIMYECTBO HACOB 1O 102 75

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

* buonorus. buonorudeckue cuctemsl u npoueccel, 10 kmace/ Tepemos A.B.,

ITerpocoBa P.A., O01iecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO « MOL]

MHEMO3HMHA»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

buonorus. buonorudeckue cuctemsl u nporeccel. 10 kinace. (mpouiibHbIN
ypoBenb) - TepemoB A.B., [lerpocoBa P.A.A"

Tepemos, Ilerpocora: buomnorus. 10-11 knaccel. bBuonornyeckuii CUCTEMBI U

npoiecchl. YTi. ypoBeHb. MeTonnueckoe nocooue. I'OC

buonorus. 10-11 knaccsl. [loypouHo-TemaTnueckoe IIaHupOBaHKUE.

VYriyonennsiit ypoBenb. ®I'OC"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://resh.edu.ru/subject/5/10/
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