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Pabouast mporpamma no 6uosoruu 10 - 11 kmaccoB cocTaBlieHa Ha OCHOBAHUM CIIEAYIOIINX
HOPMATUBHBIX JOKYMEHTOB:

*Denepanpublii 3akoH Poccuiickoit ®Denepanuu ot 29.12.2012 roma Ne 273-®d3 «O06
oOpa3zoBanuu B Poccuiickoit denepanuny;

o ®I'OC ocHoBHOrO 001IEero oopazoBanus (nanee — PI'OC COO), yrBepkIeHHOMY IPUKA30M
Munuctepcrsa npocsernieHus: Poccuiickoit @enepaunu ot 12 arycra 2022 roga Ne 732;

e OI'OC cpennero obmiero oopazosanus (nanee — ®I'OC COO), yTBepKICHHOMY TPUKA30M
MuHnucrepcTBa o0pa3oBaHusi U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga Ne 413, u ¢
yueroMm IIpumepHOIl OCHOBHOI 00pa3oBaTeNbHOM NPOrpaMMbl CPEJHET0 O0OILIEro oOpazoBaHUs
(omobpena pemenueM DenepasbHOTO y4eOHO-METOJIUYECKOTO OOBEAMHEHUS 110 OOIIeMy
oOpa3oBanuto, MpoTokoia 2/16-3 ot 28 utons 2016 1.).

*[locranoByiieHue ['1aBHOro rocyaapCTBEHHOr0 caHUTapHOro Bpaya Poccuiickont ®exneparuu
or 28.09.2020 Ne 28 «OO6 yrBepxknenun canutapubeix mpasun CII 2.4.3648-20 "CanurapHo-
SMUAEMHOJIOTHYECKHE TpeOOBaHUA K OpraHu3aldsM BOCIUTAaHUS U OOy4YeHHs, OTAbIXa U
037I0POBJICHUS A€TEN U MOJOAEKU.

* OenepanpHbie 00pa3oBaTeNbHbIE MPOrpaMMbl (puka3sl MunmnpoceieHus Poccun ot Ne993
or 16.11.2022 Ne 992);

* Ycraom MBOY «Kpacnomakckas COLL numenn Cokonosckoro B.I1.».

VYuebnsiit npenmer «buosnorusy yrayonéaHoro yposHs usydenus (10—11 kmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpeAMETHON oOnactu «EcTecTBeHHO-Hay4yHble MpeaMeThl». CorjacHo
nonoxerusmM GI'OC COO npodusbHbIE yaeOHbIE TPEIMETHI, H3y4aeMble Ha YTIyOJIEHHOM ypOBHE,
ABISAIOTCA criocoOoM nuddepennmanuu o0ydeHUs: Ha YPOBHE CpeAHEro o0Iero obpazoBaHus U
NpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM OOIINM, CPEIHUM
npodecCHOHANBPHBIM U BBICHIMM 00Opa3zoBaHueM. B To ke BpeMs KaxAbld M3 3TUX Y4eOHBIX
NPEMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPHOPUTETHOE peIIeHHe 00pa3oBaTeIbHBIX,
BOCIHUTATEIbHBIX W Pa3BUBAIONIMX 3a7ad, CBS3aHHBIX C MpodopueHTaueil oOydaromuxcs u
CTUMYJIMPOBAaHUEM MHTEpEeca K KOHKPETHOM 00JIaCTH HAay4yHOTO 3HaHMs, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIIUHOM, SKOJIOTUEH, ICUXO0JOTHEH, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMYy mpenmery "buomnorusa" mga€r mpeacTaBlieHHE O LW M 3a1adax
u3ydeHus: yyeOHoro npeamera «buosorus» Ha yriyOnEHHOM YpOBHE, oIpelenseT o0s3aTeabHoe
(MVHBapuaHTHOE) IMpPEIMETHOE COJEpXkaHHe, €ro CTPYKTYpUpOBaHUE IO pa3jeiamM U Temawm,
pacripesielieHle Mo KiaccaM, peKOMEHIyeT MOCIeJ0BAaTeIbHOCTh U3y4eHUs yd4eOHOro MaTtepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4€OHOTO MpOoIiecca, BO3PACTHBIX
ocobeHHocTel oOyuarouxcs. B mporpamme mo 61010run peannu3oBaH NPUHIMI IPEEMCTBEHHOCTH
C WU3y4YeHHEM OWOJIOTMM Ha YpPOBHE OCHOBHOTO oOImero oOpa3oBaHus, Oiaromapss dYemy
MPOCMATPUBAETCA HAIMpPABJICHHOCTh Ha TMOCIEAyIollee pa3BUTHE OMOJOTHYECKHX 3HAHUM,
OpPUEHTHPOBAaHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, 3KOJIOIMYECKOIrO
MBIILUIEHUSI, IPEJCTABICHUN O 310pOBOM 00pa3e >KM3HU, Ha BOCIIUTaHHE OEPEKHOTO OTHOILIEHUS K
OKpy’Karolied NpupogHOM cpexe. B mporpamMe mo OHONOrMH Takke MOKa3aHbl BO3MOXKHOCTHU
yuebHoro mnpeamera «buonorus» B peanuzamuu TpeboBanuit ®I'OC COO kx mnmaHUpyeMbIM
JUYHOCTHBIM, METaNpeAMETHBIM M MPEAMETHBIM pe3ylibTaraM oOydeHus U B (OPMHUPOBAHUU
OCHOBHBIX BUJIOB y4eOHO-TIO3HABATENbHOM JEATEIbHOCTH 00yUaroIuXCsl IO OCBOEHUIO COJEPKaHUS
Ouonornyeckoro oopazoBaHus Ha YpOBHE CpeIHEro ooiiero oopa3oBaHusl.

VY4eOnblii npenmer «buonorus» Ha ypoBHE cpeqHero oomero oOpa3oBaHMs 3aBeplIaeT
Ouonornyeckoe oOpa3oBaHME B IIKOJIE M OPHEHTHUPOBAH HAa pPACIIMpEHUE M yriyOlieHue 3HaHWUN
00y4arouuxcsi 0 >KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISPHON U KJIETOUYHOM OMOJIOTHUH, SMOPUOIOTHH U
OMOJIOTUHU Pa3BUTHS], TEHETUKH, CEJIEKIIMU, ONOTEXHOJIIOTUH, SBOJIIOLIMOHHOTO YYEHHS U SKOJIOTHH.

Uzyuenue ydyeOHoro mpenmera «buonorus» Ha yriyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY 00YYaIOLINXCS K MOCIEAYIOMIEMY MOTYyYSeHUIO OHMOIOrHYecKoro o0pa3oBaHus B By3ax U
OpraHM3alusaX cpenHero npodeccuoHanabHOro 00pazoBanusa. OCHOBY €ro CoJep>KaHusl COCTaBISET
cucTeMa OMOJIOTMYECKHX 3HAHUHM, NOTYYEHHBIX MIPU U3YyYCHUU OOYYaAIOIIMMUCS COOTBETCTBYIOLIMX



CHUCTEMATHYECKUX pa3/esioB OMOJIOTMHM Ha YpOBHE OCHOBHOro obmero obpaszoBanus, B 10-11
KJIaccax 3T 3HAHMA MOJIy4JaroT pa3BuTHe. Tak, pacIIMpeHsl U yriryOJaeHbl OMOTOTHYECKUE 3HAHHS O
pacTeHUsIX, )KUBOTHBIX, Tpubax, 0akTepHsiX, OpraHu3Me 4ejJoBeKa, OOIUX 3aKOHOMEPHOCTSIX KHU3HHU,
JONOJTHUTEIBHO BKJIIOUYEHBI OHOJOIMYECKHE CBEICHUS MPUKIAJIHOTO M IOMCKOBOTO XapakTepa,
KOTOpBIE MOKHO MCIOJIb30BaTh KaK OPUEHTUPHI JJIS TOCIIEyIoIIero Beioopa npodeccun. Bozmoxxkna
TaKKe HMHTErpanus OHOJIOrMYECKHMX 3HAaHUH C COOTBETCTBYIOIIMMH 3HAHHSIMHM, MOJYyYCHHBIMU
00y4arolUMUCs MpU U3y4eHUU (HUBUKH, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CrtpykTypa mporpaMMsl 1o yueOHOMY mipeaMeTy "buonorus" oTpaxaer CUCTEMHO-YPOBHEBBIIA
U DBOJIIOLIMOHHBIA MOAXOJbl K HU3yueHuto Ouonoruu. CorjacHO UM, HM3y4alOTCs CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE Ul JKUBBIX CHUCTEM PA3HOIO YpPOBHS OpraHU3allUM, IBOJIIOLUN
OpPraHMYECKOTO MHUpa Ha 3emiie, COXpaHEeHUsI OMOJIOTUYECKOTo pa3HooOpasus miuaHeTsl. Tak, B 10
KJIacCe€ M3YYalOTCS OCHOBBI MOJIEKYJISIDHOW M KIIETOYHOM OHOIOTrvH, SMOPHOIIOTHU U OHOIOTHU
Pa3BUTHUSA, TEHETUKU U CEJIEKIIMHU, OMOTEXHOJOTHH U CUHTETHYECKON OMOJIOTUH, aKTyaTUu3UpyIOTCs
3HaHUS OOydYalOUIMXCs MO0 OOTaHWKE, 300J0THH, aHATOMUH, (u3nooruu 4enoseka. B 11 xmacce
M3YYar0TCsI SBOJIOIIMOHHOE YU€HHEe, OCHOBBI SKOJIOTHH U yueHHE 0 buocdepe.

VYuebublii mpenmer «buomorus» mpu3BaH 00€CNEUYNUTh OCBOCHHE OOYUYaAIOIMIMMUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UJEH, IPUHIIUIIOB U MPAaBUIL, JIEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHbBI MUPA, 3HAHUN O CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSX KIIETKH,
Oopranusma, MOMYyJIsAlUWU, OHOLEHO03a, 3KOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHIKEHUSX,
COBPEMEHHBIX HCCJIEIOBAaHUSAX B OMOJIOIMM, MPUKIAJAHBIX ACHEKTaX OMOJIOrMYECKUX 3HaHWM. J{is
Pa3BUTHUA U MOJIEPKaHUs MHTEpeca 00yJaroIUXCcs K OMOIOTUN HAPSAIY CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuaia B COJIEpP>KaHUU MPOTrpaMMBbl 110 OMOJIOTUH MIPEYyCMOTPEHO 3HAKOMCTBO
C UCTOpUEH CTAHOBJICHUS U Pa3BUTHUS TOW WM MHOM 00JacTH OMOJIOTHH, BKJIAIOM OTE€UECTBEHHBIX U
3apyOexXHbIX YUEHBIX B pEIICHNE BKHEUIINX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Heap uzyuenuss yuebHoro npenmera «buosnorus» Ha yriayOn€HHOM YpPOBHE — OBIAJCHHE
00y4aroIMMUCS 3HAaHUSIMH O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra u TpUOOpeTeHHWE YMEHUH UCIONIB30BaTh JTH 3HaHHS B (OPMUPOBAHWU HHTEpeca K
onpenenEHHoN 001acTu MPOoPECCHOHAIBHON AEATENHHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, UITH K BEIOOPY
y4eOHOT0 3aBeIeHHs I POJA0IDKEHHUS OMOJIOTHYECKOro 00pa3oBaHuUs.

JlocTukeHune Lenu u3ydeHus yueOHoro mnpeamera «buonorus» Ha yriyOJEHHOM YpOBHE
o0ecreynBaeTcs peleHueM CIeIyonuX 3aAau:

OCBOEHHE O0YyYaIOUIMMKCS CUCTEMbI OMOJIOTHYECKUX 3HAHUM: 00 OCHOBHBIX OMOJOTHYECKHX
TEOPUSX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M TMPAaBHIIAX, COCTABIISIFOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYyUHYIO0 KapTUHY MUpPa; O CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTAX
OMOJIOTMYECKUX CHCTeM (KJIeTKa, OpraHu3M, NOMyJsalus, BHJ, OuoreoueHos3, Ouocdepa); o
BBI/IAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUH;

O3HAKOMJIEHHE 00YYaIOLINXCS C METOJaMU TTO3HAHUS JKUBOM MPUPOJIbI: UCCIIEI0BATENbCKIUMHU
MEeTOJaMH OMOJIOTHYECKUX HAYK (MOJICKYJISIPHON M KJIETOYHON OMOIOTHH, SMOPHOJIOTHH U OMOJIOTHH
Pa3BUTHSL, TEHETHKU U CENEKIUH, OMOTEeXHOJOTMH U CUHTETUYECKOH OMOJIOTHH, MalCOHTOJIOTHH,
SKOJIOTMH); METOAAMHM CaMOCTOSITEIbHOTO IPOBEIEHUS OHOJIOTUYECKUX HCCIIECOBAaHUM B
nabopaTopuu U B pupoje (HabroaeHue, U3MEepEeHne, SKCIIEPUMEHT, MOJICIUPOBAHUE);

OBJIaJIcHHEe OOYYaIOIUMUCS YMEHHUSMH: CaMOCTOSITENIbHO HAaxOJIuTh, aHAJIMW3UpPOBaTh U
UCMOJb30BaTh OMOJOTMYECKYI0 HMH(OPMAIUIO; MOJIb30BATHCSI OMOJIOTHYECKON TEepMUHOJOTHEN U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXY Pa3BUTHEM OMOJIOTHUU U COLIMATbHO-3KOHOMHYECKUMHU U
HKOJIOTUYECKUMHU MPOoOJIeMaMu YeJOBEYECTBA; OLEHUBATH IOCIEACTBUS CBOEH NEATEIBHOCTH IO
OTHOIICHHUIO K OKpY)XKamlleld MNpUPOAHON cpele, COOCTBEHHOMY 3J0POBbI0 M 3J0POBBIO
OKpYXaIOIIUX JIIoJIel; OOOCHOBBIBAaTh W COONIOAATH Mepbl NPOMUIAKTUKYA WH(GEKIIMOHHBIX
3a00eBaHU, TpaBUiia TOBEJACHUS B TIPUPOJE W OOeCTedeHHs Oe30MmacHOCTH COOCTBEHHOM
KU3ZHENEATEIbHOCTH B UPE3BBIYAWHBIX CHUTYalUsSIX TPUPOJHOIO MU TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHMOJIOTHH;



pa3BUTHE Y OOYYaIOUIMXCS WHTEIJIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBLAAIONIUMUCS OTKPBHITUSMH M COBPEMEHHBIMU HCCJIECIOBAHUSMHU B OHOJIOTHH,
pelaeMbIMi €10 TpoOsieMaMu, METOAOJOTHEl OMOJIOTUYECKOTrO HCCIeI0OBAaHUs, IPOBEICHUS
OKCIEPUMEHTAIBHBIX  HCCICIOBAHUN, pelIeHUus OWOJOTHMYECKMX  3ajlad, MOJEIMPOBAHUS
OHOJOrn4YecKiX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYYAIOUIMXCS LIEHHOCTHOIO OTHOIIEHHS K JKMBOH NpUpOAE B LEIOM H K
OTJICIbHBIM €€ 00BEKTaM U SBICHUSM; (POPMHUPOBAHUE FIKOJIOTMUYECKOM, TeHETHYECKON rPaMOTHOCTH,
o0u1eil KyabTyphl IOBEAECHUS B IPUPO/IE; NHTErPALIUU €CTECTBEHHO-HAYUHbIX 3HAHMIA;

npuoOpeTeHrue O0y4YarOUUMHUCS KOMIIETEHTHOCTH B PAlMOHAIBLHOM MPUPOIOIOJIB30BAHUN
(cobiroenue mpaBui MOBEACHUS B IPUPOE, OXPAHBI BUIOB, IKOCUCTEM, OHOC(hEpbI), COXpaHEHUH
COOCTBEHHOTO 3JI0pPOBbS M 3/I0pPOBbS OKPYXKAIOIIUX JHOAeH (coOmoneHus mep NpodUIakTHKU
3a0oneBaHuii, obOecrieueHne O€30MaCHOCTH JKU3HEACATEIIBHOCTH B YPE3BBIYAWHBIX CUTYAIHSIX
IPUPOJHOTO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIOJb30BaHUS OMOJIOTMYECKUX 3HAHUN U
YMEHHI B ITOBCEHEBHOW KU3HU,

CO3JaHME YyCIOBHM [UIsi OCO3HAHHOTO BBIOOpa OOYYAIOUIUMHCS  HMHIUBUIyaTbHOU
00pa3oBaTeNbHONW  TPAaEGKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIEAylomeMy npodeccHoHaTbHOMY
CaMOOMPEIEICHHIO, B COOTBETCTBUU C MH/IMBUyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU PETUOHA.

OO1m1ee yrcio 4acoB, OTBEJICHHBIX HA M3yUeHHE OMOJIOTHU Ha yriIyOJIeHHOM YPOBHE CPEIHETO
obmero oopazoBanusi, cocrabisger 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Hegenro), B 11 kimacce
— 102 yaca (3 yaca B HEJIENIO).

OT100p OpraHu3aMoOHHBIX (GOPM, METOIOB U CPEACTB 00yUeHHs OMOJIOTHU OCYILECTBISAETCS C
yu€ToM crnenu(uKu ero coaep)KaHWs W HAINPaBICHHOCTH Ha MPOJODKEHHE OWOIOTHYECKOTO
00pa3oBaHUs B OPraHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

OO0s3aTeNbHBIM yCIOBUEM MpPH OOYYEHHWH OHMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE SBISIETCS
MIPOBEJICHHE JIaDOPATOPHBIX U MpakTHUecKuX padoT. Takxke yyacTue 00y4aromuxcsi B BHIITIOTHEHUU
MPOEKTHBIX U y4eOHO-UCCIEN0BATEIbCKUX PA0OT, TeMaTHKa KOTOPBIX ONpPEAEISeTCs] yUYUTENIeM Ha
OCHOBE UMEIONINXCS MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

COAEPXXAHUE YYEBHOI'O ITPEJMETA
10 KJIACC

CopaeprxaHue MporpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJUT B IMPOBEPKY T'OCYAAPCTBEHHOU
utorosou arrectanuu (I'MA).

Tema 1. Buonorus kak Hayka

CoBpeMeHHast OmoOJIOTHS — KOMIUIEKCHas Hayka. Kparkass ucTopusi pa3BUTHS OHOJOTHH.
buonornueckue Hayku M u3y4aemble WUMHU Tpobnembl. DyHIaMeHTalIbHBIE, MPHUKIAJHBIE U
MMOMCKOBBIE HAyYHBIE HCCIICIOBAHUS B OMOJIOTHH.

3naueHue Ouosnoruu B (POPMUPOBAHUN COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.
[Ipodeccun, cmszaHHbIe ¢ Ouonoruedd. 3HaUeHHWE OHOJIOTMM B TPAKTUYECKON JEATEIHHOCTH
YEJI0BEKA: MEULIMHE, CETBCKOM X0351CTBE, TPOMBILLIEHHOCTH, OXPaHE IPUPOIBL.

JleMoOHCTpaL UK

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V. 'apseii, I'.
Mennens, B. U. Bepnaackuii, 1. I1. [1aBnos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmumpl 1 cxeMbl: «CBs3b OMOJOTHU C JPYTUMH HayKammu», «CucTeMa OMOJOTHYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U MX U3yYeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KMBBIX CHCTEM: €IUHCTBO
XHMHYECKOTO COCTaBa, JUCKPETHOCTh U LEIIOCTHOCTh, CIOKHOCTh U YIIOPAIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPraHU3alus, CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTb, U3MEHUUBOCTh, POCT U
pa3BUTHE.



YpoBHM oOpraHu3aldl SKUBBIX CHUCTEM: MOJIEKYJISIDHBIN, KIJIETOYHBIA, TKaHEBBIH,
OpraHU3MEHHBIH, TONMYISIIIMOHHO-BUI0BON, SKOCUCTEMHBIH (OMOreOIeHOTHUECKHUI), OHOChEPHBI.
[Ipoueccel, mpoucxopsiue B )XUBbIX cucTeMax. OCHOBHBIC MPU3HAKH KUBOTO. JKU3HB Kak (opma
cyluiecTBoBaHMs Marepuu. Hayku, u3yuaroniye )KuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUHU.

N3ydyenue >xuBbIX cucTeM. Metonasl Ouonoruueckoi Hayku. Habmionenue, m3MepeHue,
SKCIIEPUMEHT, CUCTEMAaTH3alusl, MeTaaHanus. [IoHdaTHE O 3aBUCHMON U HE3aBUCHUMOMN MEPEMEHHOM.
[InanupoBanue skcnepumenTa. [loctaHoBka u npoBepka rumnore3. HynmeBas runortes3a. [lonsarue
BBIOOpKH U €€ JO0CTOBepHOCTh. Pa3bpoc B Ouonormueckux gaHHbIX. OLEHKa JIOCTOBEPHOCTH
MOJIyYEHHBIX pPe3yJabTaTtoB. [IpuuMHBI HCKaKEHHS pe3yiabTaToB 3KcnepumeHTa. [loHsarue
CTaTUCTUYECKOI'O TECTA.

JdemMoHcTpanuu

Tabnuupel u cxemsl: «OCHOBHBIE ITPU3HAKM JKU3HN», «buonornueckue cucreMsl», «CBoiicTBa
KUBOM Marepum», «YpOBHU OpraHM3alMM >KUBOM MpUPOAbD», «CTpoeHuEe KUBOTHOH KIIETKU»,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO OpraHuzMa», «buoreouneHosy,
«buocdepay, «MeToabl H3yUeHNUs )KUBOH IPHPOJIBI».

Ob6opynoBanue: nabopaTopHoe 000OpynOBaHME AJI NPOBEAEHUS HAONIONEHHUM, U3MEepeHuil,
JKCIIEPUMEHTOB.

IIpakTnyeckasa padora «/cnonp3oBaHuE pPA3NUUYHBIX METONOB IIPU M3YYEHHH JKUBBIX
CUCTEM.

Tema 3. Brnosnorus Kierku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAS €IWHHUIA JXUBOTO. VICTOpPHS OTKPBITHUS KIIETKH.
PaGoter P. I'yka, A. Jlesenryka. Knerounas teopus (T. LlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUS COBPEMEHHON KJIETOYHOW TEOPHUHU.

Metoabl  MOJEKYJISpPHOM M KJIETOYHOW OMOJOrMM: MMKpPOCKOIUS, Xpomartorpadus,
anekTpodope3,  METOJ  MEUEHBIX  aroMoB, auddepeHnmraribHOoe  HEHTpU]yrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue @UKCUPOBAHHBIX KIemOK. IJIEKTPOHHAs MHUKPOCKOIMMS.
Kounghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoncTpanuu

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

Tabmuupel u cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIH MHUKpocKom», «McTopus
Pa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MMKPOIpENnapaTrbl pPacTUTENbHBIX, JKUBOTHBIX U
OaKTepUaTbHBIX KIJIETOK.

IIpakTnueckass padora «/3ydyeHue MeTONOB KJIETOUYHOM Oumonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanbaoe nenTpudyruposanue, [ILP)».

Tema 4. Xumuveckasi Opranu3anus KIeTKH

XHWMHYECKUH COCTAB KJIETKH. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHI. Boga u €€ poib Kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KJIETKH, TEIIOPETYJSIIMU. MuHepaibHble
BelIeCTBa KJIETKH, UX Onosiornyeckasi poiyib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKHU. buosnormueckue nonumepsl. benkn. AMHHOKHCIOTHBIN
cocraB OenkoB. CTpyKTypsl OenkoBoil MoseKyibl. IlepBuunas cTpykTypa Oenka, menTuHas CBS3b.
Bropuunasi, TperuuHas, ueTBepTHuUHas CTPYKTypbl. [lenarypaums. CBoiictBa  OenKoB.
Knaccudukanms 6enkos. bruonornueckune GpyHkimm 6enKoB. [lpuonui.

VYraeBoasl. MoHOcaxapubl, qucaxapuibl, OJUrocaxapuabl U noiaucaxapuel. OOmuil miaxn
CTpOEHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA yIiIeBOJ0B. buonoruueckue GyHKIUN yriIeBOOB.

JIunuapl. I'mapodunbHO-THAPOPOOHBIE cBoMcTBA. Kitaccudukanus mununos. Tpurnuuepus,
dbochonmunuapl, BOCKH, cTepouabl. buonormdyeckue QyHkmuu aunuaoB. OOmme CBOHCTBA
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMBIKaHHUIO, MTOTYIPOHULIAEMOCTb.



Hyknennoseie kucnotel. JIHK m PHK. Ctpoenne HykiaemHOBBIX KHCIOT. HykiieoTumsl.
[Mpunmun xomruiementapHoctd. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitnas crupaib.
Mecrtonaxoxaenue u ouonorndeckue Gynknuu JJHK. Buast PHK. @yaknun PHK B kiterke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B mojekyie AT®. buonoruueckue
byakuun  AT®. BoccraHOBIEHHBIE TMEPEHOCUYMKH, WX (QYHKIMA B KIETKe. /[pyeue
nyxneozuompugocgamor (HT®@). CexenupoBanue J{HK. Memoowl cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouosiorusi: OMOXMMHYECKHE W OHO(MU3NYECKHE HCCIECJOBAHUS COCTaBa H
IIPOCTPAHCTBEHHOM CTPYKTYphl OuoMoekyi. Modenuposanue cmpykmypol u QyHKYuti 6UOMONIEK)V
u ux komniexcos. Komnvromepnwiii ousaiin u opeaHuyecKkutl cunmes OUOMONEKY U UX HENPUPOOHBIX
AHAN0208.

JdemoHcTpauMu

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMUYECKUX  DJIEMEHTOB B HEXKHBOM  MIPUPOILY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHBOU MIPUPOJICH.

Tabmuubr u cxembl: «llepmomuyeckass Tabnwma XUMHYECKHX ODIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «BermiecTBa B cocTaBe opraHu3MoBy, «CTpoeHHne MOJIEKYIbl Oenkay, «CTpYKTYpbl
0enKoBOM MOJEKyNbl», «CTpoeHHEe MOJEKYJd YIriIeBoJAoBY», «CTpOeHHE MOJEKY JIMIUIO0BY,
«HyxnenHoble KUCIOTHDY, «CTpoeHue Monekynbsl ATD.

ObopynoBanue: XUMHAYECKas MOCy1a M 000pyI0BaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C MOMOIIBbIO KAUeCTBEHHBIX PEAKIIHI.

Jladboparopnasi padora «liccienoBanre HYKJICHMHOBBIX KHCIIOT, BBIJICJICHHBIX M3 KJIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumbel KJIETOK: SyKapHOTHYecKas W MpokapuoTHueckas. CTpyKTypHO-(YHKIHMOHAIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue npokapuoTndeckoil kieTku. Knerounas crenka Oakrepuit u apxeil. OcobeHHOCTH
CTpOEHUsI TeTepOTPO(DHON U aBTOTPOGHOIN MPOKAPHUOTUUECKHUX KIETOK. MECTO U poJib MPOKAPUOT B
OMOoIIeHO3aX.

CrpoeHre U (YHKIMOHUPOBAHHE dyKapUOTHYecKoW kieTku. [lma3zmarmyeckas MeMOpaHa
(mnasmanemma). CrpykTypa mia3mMatuyeckod MemOpanbl. TpaHcmopT — BelecTB — depes
IIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (nauddysus, obneryénnas uddysus), aKTUBHBIN
(mepBUYHBIH W BTOPUYHBIM aKTUBHBIM TpaHcmopT). [lomynponunaemocts meMOpanbl. Pabota
HATpUN-KaJIMEeBOr0 Hacoca. DHJOLUTO3: MUHOLUUTO3, (paronuro3. Jk3ouuto3. KierouHas creHka.
CrpykTypa 1 GyHKIIMH KJIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

Hurommazma. [utozonb. [utockenmer. JIBmkeHwe nuToruia3Mbl. OpraHowabl KIETKH.
OnHoMeMOpaHHbIE OpPraHoOMbl KJIETKU: sHaoruazMatuueckas cetb (OIIC), ammapat I'onmbmxwu,
JU30COMBI, UX CTpO€HHE U (QYHKUMH. B3auMOCBA3b OZHOMEMOpPAHHBIX OPTraHOMJIOB KIIETKH.
CrpoeHre TpaHYISPHOTO peTHKyiayMmMa. Mexanusm nanpaénrenus 6enkoe 6 OIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTE3  KJIETOUYHbIX  MeMmOpaH. [magkuii  (arpaHyssipHBIi)
SHJIOMIa3MaTHYeCKuit peTukynyM. CekperopHas (yHkius anmapara [onbmxu. Moougurkayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbIX kieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE ~OpPraHOWABI KJIETKH: MHTOXOHAPUH, TIIACTUABL. [Ipoucxodswcoenue
mumoxouopuii u naacmuo. Cumobuoeenes (K.C. Mepexcrxosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIIMM MUTOXOHApPUM u macTul. llepBuyHble, BTOPUYHBIE W CIIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTBI, JIGHKOIIACTHI BHICIIUX PACTEHUH.

HememOpannbie opranouab! kietku CTpoeHue W (QyHKIUH HEMEMOpaHHBIX OpPraHOW[OB
KJIeTku. Pubocombl.  Ilpomesxcymounvie  gpuramenmuvl.  MUKpOOUIAMEHTBI.  AKmuHosbie



Mukpoghunamenmol. MBbIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
Muxkpotpybouku. Knerounsnii wnentp. CTpoeHHe U JBWKEHHE HKTYTUKOB U PECHUYEK.
MuxkpoTtpybouku nutoruiasMel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguramenmamu u
Mmukpompybouxkamu. MomopHuie benxu.

SAnpo. O6Gosnouka sapa, XpOMaTHH, KapuoIUla3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIUH.
SnepHsblif 6enkoBbIid MaTpHuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEP(a3HOM sIpe.
Dyxpomamun u cemepoxpomamun. benku XxpoMatuHa — TUCTOHBL. JJuHamuka s0epHotl 000104KU 8
mumo3se. Hoepuvlil mpancnopm.

Knerounslie BkitoueHus. CpaBHUTENbHASA XapaKTEPUCTUKA KJIETOK 3yKapHOT (PaCTUTEIbHOMH,
KUBOTHOMU, TPUOHON).

JdemoHcTpauuu

[optpetsl: K.C. MepexkoBckuit, JI. Maprymuc.

Tabnuue! 1 cxembl: «CTpoeHHE 2YKapUOTHUYECKON KIIETKN», «CTpOSHHE )KUBOTHOM KIETKUY,
«CTpoeHHE pacTUTENbHON  KIeTKn», «CTpoeHue MHUTOXOHApuUm», <«Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, dKUBOTHBIX KJIETOK,
MUKpOTpenaparsl 0aKTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3INYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBOMCTB KIIETOUHON MeMOpaHbI».

JlabopaTopunass padora «/ccienoBaHue miaazMoiid3a U JEIUIa3MOJIM3a B PACTUTENIbHBIX
KIJIETKax.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U MPeBpPallleHUe SJHEPTUU B KJIETKe

AccuMuISIMSL MU TUCCUMIUIALIMSL — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U reTepoTpodHbI. YyacTue Kuciopoga B 0OMEHHBIX Mpoleccax. DHepreTHueckoe
oOecnieueHue kieTku: npeppamieHue AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIN XapakTep
peakinuii kjaeTouHoro merabonusma. MepMEeHTHI, UX CTPOCHHE, CBOMCTBA M MEXAaHU3M JIEHCTBHSL.
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPraHMYECKUX KaTaJlM3aTOpOB. benKu-akTUBAaTOpPbHI U
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHBIX PEAKIMNA OT Pa3IUYHBIX (PaKTOPOB.

[lepBHuHBIl CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. PoTocuHTE3. AHOKCU2eHHbld U
oxcueennbvlli hpomocunmes y 6axmepuii. Ceemocobuparoujue nuemeHmol U NUSMeHmMbl PeaKyuoOHHO20
yenmpa. Poiib XJioponiacToB B rporiecce potocuHTe3a. CBeToBas u TeMHOBas pa3bl. Pomoovixanue,
Cs, Cs u CAM-munwr ¢gpomocunmesa. IlpoayKTUBHOCTh (hOTOCHHTE3a. BnusHue pazauuHBIX
(akTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTpHUpUUUpYIOMIKEe OaKkTepuu,
&Kelle300aKTepun, cepodbaKkTepuu, BOJIOPOAHbIE OakTepuu. 3HaUeHHEe XEeMOCHHTE3a.

AnaspoOHble opranu3mbl. Buabl Opoxenus. IIpoxykTbl OpoxkeHHS W MX HCIOJIb30BaHUE
YEeJIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OHWOTEXHOJOTHH W BO3OYAHTENH
Ooe3Hei.

AdpoOHBIE OpraHu3Mbl. OTambl dSHEpreTudeckoro ooOwmeHa. I[loaroToBUTENBHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE paceIyIEHHE TIIFOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE IbixaHue. Ponb MHTOXOHApPUN B Mpoleccax
Oouosiornyeckoro oxucieHus. llukimdeckue peaknuu. OxuciaurenbHoe (dochopuarpoBaHue.
Onepeus memobpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmasuol.
[IpeumymiectBa a’poOHOro myTh oOMEHa BeLIeCTB IMepe]] aHadpoOHbIM. D eKTHBHOCTH
SHEPreTHYecKOro oOMeHa.

JdemoHcTpanuu

[Toptpetsr: Ix. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.



Tabmumpl u cxembl: «@DOTOCHHTE3», «DHEpreTuueckuii ooOmeH», «buocuHTE3 OenKay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOI MHKPOCKOI, 00OpYyIOBaHUE MJIsl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

Jladoparopnasi padora «/3ydyeHHe KaTaJUTHYECKON aKTMBHOCTH (PEPMEHTOB (Ha IpHUMeEpe
aMUJIa3bl WIK KaTanas3bl)y».

JlabopaTopHnasi padora «/I3ydyeHue pepMEHTaTUBHOTO paCIICTIICHUS IEPOKCUAA BOAOPO/A B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX».

JladopaTopnasi padora «CpaBHeHHUE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHHSI.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu marpuuyHoro cuures3a. [IpUHIIMI KOMIJIEMEHTAPHOCTH B PEAKIMUSAX MATPUYHOIO
cuHTe3a. Peanmzanms HacnencTBeHHoW wuHMopmaruu. [‘eHEeTHYECKMH KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuudbii cuHTe3 PHK. IlpuHIMOBEl TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCTD,
AHTUIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Co3pesanue mampuunvlx PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue tpaHcnopTHeix PHK B Ouocuntese Oenka. YcioBus
o6uocunTe3a 6enka. Koguposanue amuHokucnot. Ponb pubocom B GrnocunTe3e Oemnka.

Coepemenunvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus T€HOMa y MPOKApUOT U
9YKapHOT. Perynsius akTMBHOCTH T'€HOB y pokapuoT. I unore3a onepona (. XKakoo, K. Mano).
MonexynapHuvle mexanusmvl IKCnpeccuu 2eHo8 y sykapuom. Ponb xpomamuna 6 pe2yniayuu pabomol
2enos. Perymnsiius 0OMEHHBIX ITPOIIECCOB B KieTke. KieTounbiit roMmeocTas.

Bupycbl — HekneTouHble (GOpMBI KU3HM M OOJHMraTHeie mapa3utbl. CTpOEHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kusznennwiti yuka [{HK-codepocawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHsie 3a00eBanus uenoBeka, KUBOTHBIX, pacteHuid. CITNJ], COVID-19, connanbubie n
MEAUIIMHCKHIE MPOOIEMBI.

Buoungpopmamura: unmeepayus u ananuz bonvuux maccugos («bigdatay) cmpyxmypuoix
buonoeuveckux oanuvix. Hanomexunonoeuu é ouonocuu u meouyune. Ilpoepammupyemvie @yHkyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.

JleMoHCTpanun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmuie! u cxemsbl: «bruocunTes 6enkay», «'eneTndeckuii koay, «Bupycen», «bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7 Ku3HeHHBIH IUKJ KJIETKH

KneTounslii iuki, ero nepuo/isl u perymsiuus. Uatepdasza u Muto3. OcoO0EHHOCTH IPOIIECCOB,
nporekaromux B uHTepdasze. IlogrotoBka KiIeTkH K  JeneHur0. [IpecuHTeTHuUecKuit
(MOCTMUTOTUYECKHUI), CHUHTETUYECKUH M MOCTCUHTETUYECKUH (IMIPEMUTOTHYECKHI) MEepUOIbI
uHTEpQa3bl.

Marpuunslii  cunte3 JIHK -  perumkanumsa.  IlpuHnmnmsr  permmkanmun  JTHK:
KOMILIEMEHTAPHOCTb, TOJIYKOHCEPBATUBHBIA CUHTE3, AHTUIAPAIIIEIbBHOCT. MEeXaHU3M perIuKalu
JHK. Xpomocomsr. Ctpoenne xpomocoMm. Temomeps! u TemoMepasa. XpoOMOCOMHBIM HAOOP KJIETKH
— Kapuotuil. JIUTUIOMAHBI M TamjJoUTHBIA HAOOPBI XPOMOCOM. [ OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaAuM MUTO3a U MIPOUCXOAAIINE B HUX MpoLecchl. TUIbl MUTO3A.
Kaprokunes u nutoknHes. buosornueckoe 3HaueHNE MUTO3a.

Perynsiius MUTOTHYECKOTO 1IMKIIA KJIETKHU. [IporpaMmMupyemast KiieTouHasi THOenb — aromnTo3.

Knerounoe saapo, XpoMocoMmbl, (yHKIMOHaNIbHas TeHOMUKa. Mexanuzmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas xkremka» — ouourHgopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu



Tabmuupl u cxembl: «KWU3HEHHBIM LUK KIETKH», «Mwuto3», «CTpoeHHE XpOMOCOMY,
«Pennukanus [JTHK».

O6opynoBaHue: CBETOBONM MUKPOCKOI, MUKpOMpenaparhbl: «MHUTO3 B KJIIETKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpOITpenapaTaxy.

JlabopaTopHasi pabora «HaOmroneHue MHTO3a B KIETKaX KOHYMKA KOpeEIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpErapaTax)y.

Tema 9. Ctpoenue n QyHKIUM OPraHU3MOB

buonorudeckoe  paszHooOpaszue OPraHu3MOB. OIHOKIIETOUHEIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS W JKU3HEIEATEIBHOCTH OJIHOKJICTOYHBIX OpPraHu3MoB. bakrtepuu,
apxeu, OJTHOKJIETOYHbIE T'PUObI, OJHOKJIETOUYHBIE BOJAOPOCIH, JIpyrue NpoTHCThl. KonoHuanbHbIE
OpraHU3MBl.

B3anMocBs3p yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBbI OpPIaHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.

Tkanu pactenuii. TUIbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAS, TOKPOBHAS, TPOBOISIINAS,
OCHOBHas1, MexaHn4uecKkasi. OCOOCHHOCTH CTPOCHHUSA, PYHKIMH M PACIIONOKEHHs TKaHEH B opraHax
pacTeHHi.

TkaHM )KUBOTHBIX M 4Ye€JOBEKAa. THIBI )KUBOTHBIX TKAHEH: dMUTEIHAIbHAS, COSTUHUTEIbHAS,
MbIllIeYHast, HepBHasA. OCOOEHHOCTH CTpoeHMs, (PYHKIMNA M PacHOSIOKEHUsS TKaHEeW B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE M reHEepaTUBHbBIE OpraHbl pacTeHUM. OpraHbl U CUCTEMbl OPraHOB
YKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pacrennii. CkeneTbl 0OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHH ckeneT. CTpOEHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBukeHune opranu3MoB. [|BuKeHHEe OTHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE, )KT'YyTUKOBOE,
pecunyHoe. JIBIDKEHHME MHOTOKJIETOYHBIX pACTEeHUW: TPONMU3MBI W HACTHH. JIBUXKEHHE
MHOTOKJIETOYHBIX KUBOTHBIX M YeJIOBEeKa: MblllleuHas cucrteMa. Peduekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Iutanne opranusmos. IlornonieHue BOJBI, YIVIEKMCIOTO Tra3a U MHUHEPAIBHBIX BEILECTB
pactenusimMu. [lutanue )KUBOTHBIX. BHYTpHIIONOCTHOE U BHYTPHUKJIETOUHOE MUIeBapenue. [luranue
MMO3BOHOYHBIX JKUBOTHBIX. OTIENbl NHILEBAPUTENBHOIO TpakTa. llumieBapuTenbHbIE KeENe3bl.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Hpixanue opranu3MoB. [[pixanue pacteHuil. [lpixanue xuBOTHBIX. [uddys3us razos yepes
MOBEepXHOCTh KieTkH. KoxkHoe npixanwe. [lpixarenpHas moBepXHOCTh. JKabepHoe M JEroyHoe
JbpIXaHue. J[pIxaHue mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIOLIMOHHOE YCIOKHEHUE CTPOCHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. J{pIXaTenbHas cucTeMa yeoBeka. MexaHu3M BEHTUIISIIUH JIETKUX
y NITUI ¥ MIIEKONTUTAaONMX. Perynsauus npixanus. /{pixaTenbHbie 00bEMBI.

TparcnopT BemECTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHM. TpaHCoOpT BemecTB
y )kUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa Mmo3BOHOYHBIX KUBOTHBIX
n yenoseka. Cepile, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyru kpoBooOpaieHusi. DBOIIOLUOHHbIE
YCIIO)KHEHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMBI TMO3BOHOYHBIX JKHBOTHBIX. Pabora cepama u eé
peryJIsius.

Boinenenne y opranusmoB. Boinenenume y pacteHuil. BblneneHue 'y KUBOTHBIX.
CokparurenbHble Bakyosr. OpraHsl BeieneHus. OmibTpanus, ceKpenusi 1 00paTHOE BCACHIBAHUE
KaKk MeXaHU3Mbl pabOThl oOpraHoB BbiAeneHUs. CBs3b IMOJIOCTH Tella C KPOBEHOCHOU U
BBIJICTIUTENILHON cUCTEMaMU. BbeijieieHrne y MO3BOHOYHBIX )KUBOTHBIX U yenoBeka. [louku. Ctpoenue
u ¢pyHKIIMoHUpoBaHue HedpoHa. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OaKTepHUil U LKCTHI
npocTedimux. 3amura y MHOrOKIeTouHbIX pacteHuil. Kyrukyna. CpencrtBa nacCMBHOM U
XUMHUYECKOH 3a1uThl. DUTOHIUIBI.



3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma OT
0one3neit. UMMyHHas cucrema uenoBeka. KineTouHslii ¥ ryMOpaibHbI HUMMYHHUTET. Bposx1€HHBIN 1
npUOOPEeTEHHBIN crieupUUecKuil UMMYHHUTET. TeopHs KIIOHaNbHO-CeIeKTUBHOrO nMMyHuTera (I1.
Opnux, ®. M. bepner, C. Tonerasa). BocnaniurenbHble OTBETHl OpraHu3MOB. Poib BpokAEHHOTO
UMMYHHUTETA B pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

Pa3znpaxxumocTs 1 perynsainus y opranu3MoB. Pa3ipaxxuMocTh y 0JTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxuMocTh U peryisinus y pacTeHuid. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepsHas cuctema u pediiekTopHast peryisinus y ;kuBOTHbIX. HepBHas cucrema u e€ OTAebl.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI y )KMBOTHBIX. OTIEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbie U yCIOBHBIE pedIIeKChI.

I'ymopanbHast peryisanus W OSHIOKPDHUHHAs CHCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOU CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMOCBSI3b HEPBHOU U 9HIOKPUHHOU
cucreM. ['unoranamo-runodusapHas cucrema.

JleMoOHCTpaLuu

[Toptpert: NU. II. 11aBnoB.

Tabmuubt u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOIOPOCIIHY,
«bakrepun», «lIpocreimuey, «Opransl IBETKOBBIX paCTCHUI», «CUCTEMBI OPraHOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHuin», «KopHEBBIE CUCTEMBI»,
«Ctpoenue credisny», «CTpoeHHe JIUCTOBOH MIaCTUHKNY, « TKaHU KUBOTHBIX», «CKeEJeT YelloBeKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarenpHas cucreMa», «HepsHas
cucrema», «Koxxa», «Mplieunas cucreMay, «BolaenurenpHas cuctemMay, « JHIOKPHUHHASI CUCTEMAY,
«Ctpoennie wmbimub», «MMmmynurery, «KumeuyHomnonocTHsie», «CxeMa NHUTaHUS PACTECHUN,
«KpoBeHOCHBIE CHCTEMBI ITI03BOHOYHBIX KMBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue mIaHapumn»,
«BuyTpeHHee crpoeHue aoxzaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema
narymkun», «HepBHas cucreMa npecMbikaromuxcs», «HepsHas cucrema ntuny, «HepBHas cucrema
MiIeKonuTaromux», «HepBHas cucrema uyenoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl OJHOKJIETOYHBIX OPIraHU3MOB,
MUKpOIpenaparbl TKaHEW, pPaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, MIJIOKOXHUX, >KUBbBIE
HK3EMIUIAPhl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUM pPa3HBIX OT/ENOB, BIaKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOUHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE /ISl IEMOHCTPALMU TTOYBEHHOTO M BO3/YIIHOTO NMUTAHUS PACTEHUH, pacIleIIeHUs
Kpaxmajia ¥ OenKoB Moj JeiCTBHEM (PEpPMEHTOB, 00OPYJOBaHMUE i1 JEMOHCTpAIMM OIBITOB IO
V3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbBIX ABH)KEHNN, MOJENIN TOJIOBHOTO
MO3ra pa3jINyYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3ydyeHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHre TKaHe# JKUBOTHBIX.

JlabopaTopnasi padora «l3y4ueHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOkeHHMe U pa3BUTHE OPTAHU3MOB

@opMbl pa3sMHOXKEHHUsI OPraHU3MOB: Oecrofioe (BKJIIOYas BETreTaTUBHOE) U MOJIOBOE. Bujbl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pazmHoxeHue. IlonoBsle kneTku, wim ramersl. Melo3. Cragun meiio3a. [loBenenne
xpomocoM B Mero3e. KpoccrnHrosep. buosornueckuii CMbICII Me03a U IOJI0OBOTO Iporecca. Meno3
Y €70 MECTO B JKU3HEHHOM IUKJIE OPraHU3MOB.

[TpenzaponpiiieBoe pa3Butue. 'ametoreHes y ;kuBoTHbIX. [lonoBeie xene3pl. O6pa3oBaHue u
pa3BUTHE NOJIOBBIX KJIEeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MONIOBBIX KIETOK.

Om1og0TBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CrHoOcOObI OIUIOAOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayalbHOE Pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOpPHOJIOTHUS — HayKa O Pa3BUTHUU
opranu3MoB. Mopgocenez — o0na u3 enasHvix npooaem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopghozenesa. Ctanuu SMOpUOTEHE3a KUBOTHBIX (Ha MpuMepe JATyiikn). [podiaenue. Tumns
npobnenus. [emepmunuposantoe u HeoepmMuHuposannoe opoodnenue. bracmyna, munvi 6nacmyn.



OcobOeHHOCTH APOOJICHUST MJIEKOMUTAIOMNUX. 3apOJbIIIEBbIe JIUCTKU (TacTpyJsius). 3akiaaaka
OpraHOB M TKaHEW H3 3apOJBIIICBBIX JIMCTKOB. B3auMHOE BIMSAHUE 4YacTel pa3BUBAIOLIETOCS
3apojplima (3MOpHOHANbHAsT MHIYKIMS). 3aKiajka IJlaHa CTPOCHHs JKUBOTHOIO KaK pe3yibTar
MEPapXUYECKUX B3aMMOJICHCTBUN TeHOB. BiusHue Ha SMOpPHOHAIBHOE pa3BUTHE PA3IUUYHBIX
(bhakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u passurue xuBoTHbIX. [locTamMOpronansHbIil nepuos. [Ipsimoe u HenpsMoe pa3BHUTHE.
Pa3Butne ¢ Meramopo3oM y O€ClO3BOHOYHBIX W IO3BOHOYHBIX >KUBOTHBIX. buonormueckoe
3HAUEHUE NPSIMOI0 M HENPSMOro pPa3BUTHUSA, UX PACIpPOCTpaHEHHE B Ipupoje. Tumsl pocrta
KHUBOTHBIX. DaKTOPBI PETYyJSAIUU POCTa KUBOTHBIX M yesnoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHA y >KMBOTHBIX M uesioBeka. llepuonbl oHTOreHesa uenoBeka. CTapeHHME M CMEPTh Kak
OMOJIOrMYeCKHE MPOLECCHI.

PasmHuosxenue u pazputue pacrenuil. ['amerodut u cnopodur. Meito3 B KU3HEHHOM LUKIIE
pactenuii. O6pa3oBaHue Crop B mpoiecce Merosa. ['amerorenes y pacteHuid. OII0I0TBOPEHHUE H
pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHME Y LBETKOBBIX PAaCTECHUN.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEeryJIsLuU OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMmoHcTpamun

[Hoprpersr: C. I'. HaBamun, X. IlIneman.

Tabnuiper 1 cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI OECIONOro pa3MHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUIOMOHAAbI», «Pa3MHOKEHUE 3BIIIEHBI», «Pa3zMHOKeHUE THAPBDY, «Meno3y,
«XpoMocoMmbl», «I'amerorenes», «CTpoeHue AUIEKIECTKU U CepMaTo30u1a», «OCHOBHbIE CTauU
OHTOreHe3a», «IIpsAmoe u HenpsiMoe pasBUTHEY, «Pa3BUTHE MaICKOTO KyKa», «Pa3BuTue capaHum»,
«Pa3ButHe nArymkn», «/{BolHOE OIJIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHUil», «CTpOEHHE CEMSH
OJTHOJOJIBHBIX U JIBYAOJBHBIX PACTCHMI», «KM3HEHHBIN UK MOPCKON KanmycTbl», «KU3HEHHBIN
LUK MXay», « KU3HEHHBIM LUK MANIOPOTHUKAY, «KM3HEHHBIM LIUKI COCHBI.

O6opynoBaHMe: CBETOBOM MHMKPOCKOI, MUKpOMpEnaparhl SHULEKIETOK U CIIepMaTO30U0B,
Mozenb «L{UKIT pa3BUTHS JIATYLIKI.

JlabopaTtopnasi paGora «V3yueHue CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTuyeckasi padora «BbIsBICHHE TPU3HAKOB CXOJICTBA 3apOJBINICH TMO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITUX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

WcTopus craHOBIEHUS U pa3BUTHSI TeHETUKU Kak Hayku. Padotel I'. Mennens, I'. ne @pusa, T.
Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3Butuu reHetuku. Padorsr H. K. Kombrosa, H. .
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TE€HETHYECKHE IMOHATUS W CHUMBOJIBI. ['OMOJIOrMYHBIE XPOMOCOMBI, ajlieiIbHbIE
T€Hbl, AJbTEPHATUBHbIE IPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM NPHU3HAK, TOMO3MIOTA,
reTepo3uroTa, 4ucTas JHUHUA, THOpUAbI, reHoTur, (eHotun. OCHOBHbIE METOJbl TE€HETHKU:
rUOPUIOTIOTHUECKUH, IUTOIOTUYECKHA, MOJEKYIISIPHO-T€HETHYECKUH.

JdemMoHcTpanuu

IToptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockmuii.

Tabnuue! u cxembl: «MeToabI reHeTUKNY», «CXEMBI CKPEILIUBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBeiii 3ak0oH MeHmenss — 3aKoH eInHO00pa3usi THOPHIOB
nepBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKOH pacIleIICHUs
npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ unoreza 4ucTOTh ramer.



Amnanuzupyroniee ckpemuBanue. [[poMexyTOUHBII XapakTep HacieqoBaHus. Paciierienue
IIPU3HAKOB IPU HEMOJHOM JOMUHUPOBAHUU.

JuruGpunnoe ckpemurBanue. Tpetuil 3akoH MeHaens — 3aK0OH HE3aBUCHMOTO HACJIETOBAHUS
npu3HaKoB. L{uTomornueckue OCHOBBI JUTMOPUIHOTO CKPEIIUBAHMUSL.

CuernneHHoe HacnenoBanue npuszHakoB. Paborsl T. Moprana. CueruieHHOe HaclieOBaHUE
I€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAENICHUs] 10Jia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBli M rereporaMeTHbli moj. ['eHeTudeckas CTPyKTypa IIOJIOBBIX
xpomocoM. HaciienoBanne npu3HaKoB, CIEIUIEHHBIX C OJIOM.

I'enorun kak wnenoctHas cucrema. [lmedoTponus — MHOKECTBEHHOE JCHCTBUE TEHA.
MHoOXeCTBEHHbIN  aienu3M. B3auMopeicTBue HeaulenbHbIX T'eHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eneTdeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TakKke
(U3HNOTIOTHUECKUX TPOILIECCOB, MOBEICHUS W KOTHUTUBHBIX (yHKIMUA. [ eHeTHYecKne MeXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — MAPa3UT» U «XO3IUH — MHKPOOHOM).
['eHeTHuecKre acmeKThl KOHTPOJS M W3MEHEHHs HACJeJACTBEHHOH HH(OPMAIMN B IOKOJCHHSIX
KJIETOK U OPTraHU3MOB.

JleMoOHCTpaL U

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmuubr u cxembl: «llepBblii 1 BTOpOH 3akoHbl Menzaens», «Tperuit 3akoH MeHnemnsy,
«Ananuzupymolee ckpemuBaHue», «Hemonnoe nomuHupoBanue», «CLEIIEHHOE HACIEIOBAHHE
NPU3HAKOB Yy Ipo3oduibl», «['eHernka monay, «Kapuorun uenoekay, «Kapuotun apo3opuisy,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTBre reHoBy.

Ob6opynoBanue: MOAENb UIS JEMOHCTPALMU 3aKOHOB €IWHOO0Opa3usi THOPHIIOB NEPBOTO
MOKOJIEHUS] W pAacIlEIUICHUs MPU3HAKOB, MOJENb JJis JEMOHCTPAallMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJOBaHMsI MPU3HAKOB, MOJENb JJIsl JEMOHCTpAlMM CLEMJIEHHOrO HACJEJI0BaHUS NPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTuyeckas padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
TIPO30(UITBD».

IIpakTuyeckas padora «/3yyeHue pe3ynbTaToB JIUTHOPUAHOIO CKpELIMBAaHUSA Yy
TIPO30(GUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

B3aumoneiictBue reHotuna W cpeasl npu  (GopMUpoBaHMM (peHoTuna. V3MeH4YHBOCTb
npu3HakoB. KauecTBeHHbIE M KOIMYECTBEHHBIE MPU3HAKK. BU/Ibl K3MEHUYMBOCTH: HEHACIIEICTBEHHAS
Y HACJEe/ICTBEHHAsI.

Monuduxanonsas u3MeH4YUBOCTh. Poib cpenbl B (GopMHpoBaHMM MOAU(PUKAIIMOHHOM
u3MeHunBocT. Hopma peakuuu mnpusHaka. BapuanuoHHBIN psin U BapuanmoHHas kpusas (B.
Horanncen). CroiicTBa MOAH(PUKAIIMOHHON U3MEHUYUBOCTH.

I'eHoTMnMUeckass W3MEHYMBOCTh. (CBOMCTBA TI'€HOTUIIMYECKOM W3MEHUYUMBOCTH. Bumsl
FeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTuBHasT M3MEHYMBOCTh. Mei03 M TMOJNOBOW Mpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTU. Poslb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JJaHMM F€HETHMYECKOTO pa3HooOpa3us B
Ipejenax oJJHOro BU/A.

MyrannonHas W3MEHYMBOCTb. Buapl Myrauuii: Te€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHblE ¥ MHAYLMPOBAaHHbIE MyTalMU. SIOEpHbIE M LUTOIUIA3MATUYECKUE MYTAIUU.
ComaTnyeckue U moJIoBble MyTaluu. [[puunHbl BOSHUKHOBEHHUS MyTallMi. MyTareHsl U UX BIUSTHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHX PsIOB B
HacsencTBeHHoi nu3mMenunBocty (H.M. BaBunos). BHesepHast ©3MEeHUMBOCTb U HACJIEICTBEHHOCTb.

Onuzcenemuxa u 9NUCEHOMUKA, pOJb INULEHEMUYECKUX (QaKkmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpanuu



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

Tabmumer u  cxembl: «Bunmbl u3MeHdnBOCTHY», «MoaudHUKaMOHHAS HM3MEHUYUBOCTHY,
«KoMOuHaTiBHAs M3MEHYUBOCTHY, «Meiio3», «OmnonoTBopeHue», «l eHernueckue 3aboaeBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBanue: KHBbIe M TepOapHble OJK3EMIUISIPbl KOMHATHBIX PpACTeHHM, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUIAMU H3MEHYUBOCTH.

JlabopaTtopnasi  pabdora  «lccimemoBaHwe — 3aKOHOMEPHOCTEH  MOJIU(DUKAITMOHHOM
M3MEHUYHUBOCTH. [IocTpoeHME BapUALIMOHHOTO PsAJla U BAPHUALMOHHOM KPUBOI».

IIpakTnueckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuKa 4esi0BeKka

Kapuorun yenoBeka. MexayHapoaHas mporpaMMa UCCIe0BaHUs T€HOMA yesloBeka. MeToabl
W3YYCHHS TCHETHKH  4YEJIOBEKa: TCHEAJOTHYCCKUI,  OJM3HEIOBBIH, IUTOTCHETHYCCKHIA,
MONYJALIMOHHO-CTATUCTUYECKUN,  MOJEKYJSIpHO-TeHEeTHUYeCKuil. COBpPEMEHHOE  OIpEesICHHE
TEHOTHIIA: MTOJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomoubto TTIP-
aHanuza. HacneacrBennble 3a0oneBanusi yenoBeka. ['eHHbIE U XPOMOCOMHBIE OOJIE3HH YETIOBEKa.
Bonesnn ¢ HaciaeACTBEHHON MPEAPACIIONOKEHHOCThIO. 3HAYCHUE MEIUIMHCKOM TEHETHKU B
MPEeIOTBPALICHUN W JIEYCHUH TEeHEeTHYEeCKMX 3a00JeBaHUil dYeloBeka. MeTuKO-TeHEeTUYECKOe
KOHCYNbTHpOBaHHe. CTBOJIOBBIE KIIETKH. [IOHATHE «Tr€HETHYECKOro rpys3a». DTHYECKHUE ACIEKTHI
UCCIIEIOBAaHHUM B 00JIaCTH pPeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (HakTOPHl IMOBBIMICHHOW YYBCTBUTEIBHOCTH YEJOBEKAa K (U3HYECKOMY U
XUMHUYECKOMY 3arpsiI3HEHUIO OKPY’KaroIlen cpelibl. ['eHeTnueckast mpeapacioiokeHHOCTh YeJI0BEKa
K IaTOJIOTHSM.

JdeMmoHcTpamun

Tabmuubl u cxemsl: «Kapuotum uyenoBeka», «MeToabl W3y4deHUs] TEHETHUKH YEJIOBEKaY,
«["eneTnueckue 3a00JI€BaHUS YETOBEKAY.

IpakTuyeckasi padora «CocTaBieHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenekuusi OpraHuzMoB

JlomecTHKaIus ¥ CeNeKIUs. 3apoKIeHne ceNeKInn u qomectrkanuu. Yuenue H. M. BaBunosa
o LlenTpax mpoUCXOXkKAEHUS U MHOT000pas3us KyJIbTYPHBIX pacTeHHid. Ponb cenekiuu B co3aHumn
COpPTOB PacTeHUil W MOpPOJ KUBOTHBIX. COpT, MOpO/aa, MITaMM. 3aKOH TOMOJIOTHYECKUX DPSIOB B
HacyencTBeHHo n3menunBoctu H. 1. BaBuiioBa, ero 3HaueHue Assi CENEKIIMOHHOM paboThlI.

MeTtoapl cenekuMOHHOW paboThl. MIcKycCTBEHHBIM OTOOp: MacCOBBIA M MHAWBUYAJbHBIN.
Ortanel KOMOMHAIIMOHHOW cenekiuu. McmeiTanue mpousBoguTeneil mo moromMctBy. OTtbop mo
TEHOTHITY C MOMOIIBIO OIEHKH (hEHOTHIAa TOTOMCTBA U OTOOP MO T€HOTHUITY C TTOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEeJeKIIMOHHON paboTel. PaguanuoHHBId U
XUMHUYECKHUI MyTareHe3 Kak HCTOUHUK MYTalluid y KyJIbTypHBIX (hopM opranu3moB. Mcnons3oBaHnue
T€HOMHOTO PEIaKTUPOBaHUS W MeToJA0B pekoMOumHaHTHBIX JIHK s momydeHust ucxomHoro
Marepuaa s CEJIEKINH.

[Tonydenue  MOJMILIOW]IOB. BrayTpuBumoBas  rulGpuamsaius. bim3kopoacTBeHHOE
CKpelllMBaHue, Wik HHOpuANHT. HepoacTBeHHOE CKpelBaHue, Ui ayTOpUAUHT. ['eTepo3nc u ero
npuunHbl. Vcronp3oBanue reteposnca B cenekiuu. OtmanéHnas rubpuamsanus. [Ipeomonenne
Oecrioius MEXBHIOBBIX THOPHIOB. J[OCTHXKEHUS CENEKIUU PACTEHUN W KUBOTHBIX. «3enénas
DpesonoyuUs».

CoxpaHeHHe U U3yuyeHUe FreHeTUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX POAUYEH
JUTSI CO3JITaHUSI HOBBIX COPTOB M THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue
U YNpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICIIOBbIX HCUBOMHBIX 6
Yenax YayuyuleHus. Cyuecmeylomux U co30aHusi HO8blX NOpoo, JTUHULL U KPOCCO8, 8 MOM YUCIe C
npUMeHeHUeM COBPEMEHHBIX MeMOO08 HAYUHbIX UCCTIe008AHULL, NepedosblX Uoell U NepCneKmusHbIX
MExXHON02U.

JdemMoHcTpanuu



[Toptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuipl u cxembl: «LIeHTpbI TPOUCXOXKACHUS U MHOroo0pasus KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMUECKHUX pSJ0B B HACJIEICTBEHHOM W3MEHUYMBOCTH», «METOMbl CEJNEKIUN,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnass paGora «/3yueHue cOpTOB KyJIbTYPHBIX PAaCTEHMM M IOPOJ JOMAILIHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrue METOZI0B CEJIEKIIUU PACTCHHII.

IpakTnyeckas padora «lIpuBuBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METOJIbI M JIOCTUIXKEHHUS CEJICKIMU PACTEHHM W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENIbHBII y4acTOK, B TEILUTUYHOE
XO03sICTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA).

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKTbl, HCHOJB3YEMblE B OMOTEXHOJOIMM, — KIETOUHbIE M TKAaHEBBIE KYJIBTYpHI,
MUKPOOPTaHU3MBbI, UX XapaKTepucTUka. TpaauironHas OMOTeXHOIOTHs: XJIebonedeHre, MoydeHue
KHUCIIOMOJIOYHBIX ~ IPOAYKTOB,  BHUHoAenue.  Mukpobuonornyeckuii  cuHTe3.  OOBEKTHI
MUKpoOuroornyeckux TexHosnoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIIOT U BUTAMHHOB.

CoztaHue TeXHOJIOIM U HHCTPYMEHTOB LIEJIEHAIIPaBICHHOTI0 U3MEHEHUSI M1 KOHCTPYHUPOBaHUS
T€HOMOB C LI€JIbIO MOJTYYEHUs OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKAILIUX HE BCTPEUAIOIINECS B
pUpoie OMOCUHTETUUECKUE MTYTH.

Kinerounas unxeHepus. MeTtonpl KyabTypbl KIETOK W TKAHEM pacTEHUW U KUBOTHBIX.
Kpunobanku. Comarudeckass TuOpuaM3anus W COMaTHYecKuid sMmOpuoreHes3. lcmonb3oBaHue
rarjiouJIOB B CEIIEKUUU pacTeHuil. [lomyuenue MoOHOKIOHANbHLIX aumumen. Hcnonvszosanue
MOHOKIIOHANbHBIX U NOIUKTOHATbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKLMS SWLIEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. MeTOJ TpaHCIUIAHTALMH AJI€p KIIETOK.
Texnonocuu  0300posaeHUs,  KYIbMUBUPOGAHUA U  MUKPOKIOHAILHO20 — DASMHONCEHUS.
CeNbCKOXO3AUCTBEHHBIX KVIbIYD.

XpOMOCOMHAsi M TE€HHass WH)KEHepHus. VCKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pexoMmOuHanTHBIX JIHK. Coszoanue mpanceennvix opeanuzmos. JIoCTURKEHHS W TEPCHEKTUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHH. DKOJIOTUYECKUE U STUUECKHE TPOOIEeMbl TEHHOM HHKEHEPUH.

Menununckue OuorexHonoruu. [loctreHomuas mudposas meaunuua. [1P-gumarnoctuxa.
MeTa00JIOMHBIH aHATU3, TEHOIEHTPUYECKUI aHAJIU3 TTPOTEOMa YeJIOBEKA JIJIsi OLIEHKU COCTOSIHUS €T0
310poBbsl. Mcronp30BaHWEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-Onmommxenepus s
pa3paboTku PpyHAAMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3JaHUSI KOMIUIEKCHBIX TKaHeH
COYETaHUEM TEXHOJIOTUI TpEXMEpHOro OMONMPUHTHHIA U cKaddonguHra Juisl peleHus 3agad
MEePCOHATIM3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKLIMH C IENbI0 o0ecrneyeHus KOMOWHUPOBAHHOM 3allUThl OT
Bo30Oynuteneit OPBU, ycraHoBieHune MOJIEKYISPHBIX MexaHU3MOB ¢yHKuuoHupoanus PHK-
COJIep KalMX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00JI€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL UK

Tabmuubl 1 cxemsl: «Mcrnonb30BaHe MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM IPOHU3BO/ICTBEY,
«Knerounas nHxeHepus», «I eHHasT HHKEHEPUSI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKcekypeusi «buoTrexHosorus — BaKHEWIIas NPOM3BOJUTENBHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0MOJI0THH

OpomtonmonHas teopus Y. JlapBuna. [Ipeanoceliku BOZHUKHOBEHNUS JapBUHU3MA. JKU3Hb 1
Hay4Has aearenbHocTh Y. [lapBuHa.



JIBroKy1Me cuiibl 3Bosonuy BUI0B 1o Y. JlapBuHY (BBICOKAas HHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HACJEICTBEHHas HM3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIM U
HCKYCCTBEHHBIH OTOOD).

Odopmienne cunternueckoit Teopun sBoitonuu (CTDI). HelitpanbHast TEOpPHs SBOJIIOLUU.
CoBpeMeHHass 3BOJIIOLMOHHAsA OWOJOrHs. 3HAUYEHUE HBOJIOLUOHHONW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUDA.

JdemoHcTpaumuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krosse, Y. lapBun,
C. C. YerBepukos, 1. U. llImansraysen, x. Xonaeitn, . K. benses.

Tabmuupr u cxemsl: «Cucrema xuBoil npuponsl (no K. JIunuerw)», «JlecTHuna »UBBIX
cymectB (1o Jlamapky)», «Mexanu3m (HpopMUPOBaHMS IPUCIIOCOOICHUN Y PACTEHUH M KUBOTHBIX
(no Jlamapky)», «Kapra-cxema mapmpyrta nyrewectsuss Y. [lapsuna», «Haxoaxku Y. JlapBunay,
«Dopmbl 00prOBI 3a cyiecTBoBaHUE», «Iloponsl ronydeit», «MHoroodpasue KyJabTYpHBIX (OpM
KarmycTel», «llopoapl AOMamIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (mo Y.
HapBuny)», «CxeMa COOTHOLIEHHs JBHXYIIUX CHJI 3BOMIOUUNY», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIIOLIUN.

Tema 2. MUKpPO03BOJIIOLUS U €€ pe3yJIbTaThl

[lonmynsimust Kak djeMeHTapHas enuHuua HBoiourd. COBpPEMEHHbBIE METO/bl OLIEHKH
IEHETUYECKOro pa3Hoo0pa3us U CTPYKTYphl MONyisaiuid. M3MeHeHue reHodoHAa MONyssiiuU Kak
AJIEMEHTAapHOE D3BOJIOLMOHHOE SBJICHME. 3aKOH TIeHeThuyeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (HAaKTOPHl  (OBMDKYIIME CHIIBI) 9BOJIOUMH. MYTAalMOHHBIA IpoILecc.
KomOunaTtuBHas u3MeHUnBOCTh. [[pelid reHoB — ciiyyaiiHble HeHaNpaBICHHbIE U3MEHEHUS 4acTOT
ameneld B nonymsinuax. Jddext ocHoBatens. Dpgexm OymuLiounozo eopaviuuka. CHudicenue
2EHEMUYEeCKo20 pa3zHooopasus: npudunsl u cieocmeus. llposenenue sghghexma Opetiha cenos 6
oonbuwiux U manvlx nonyaayuax. Murpanuu. WM3onsmus  nomynsuui:  reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckast (pernpoayKTUBHAS).

EctectBenHblil 0TO0p — HampaBistouuil pakrop 3BoatoLuu. POPMBI €CTECTBEHHOTO 0TOOpA:
JBIKYIUHM, — cTaOwnm3upyroumii,  paspeiBatomuii  (au3pyntuBHb).  IlomoBoit  oTOop.
Bo3HUKHOBEHNE U 3BOJIIOLUS COLIUATIBLHOTO MOBEACHUS ’KUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3ylbTaT MHUKPOIBOJIOLUUHK. Bo3HUKHOBEHHE
npucnocoOaeHuit y opranuzmMoB. ApoMopdo3sl u nanoagantauuu. [Ipumepsl npucnocoOneHut y
OpraHu3MoB:  Mop¢ojoruueckue,  (U3MOIOTHYECKUEe,  OMOXMMUYECKHE,  IOBEIEHYECKHUE.
OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpazoBaHMe Kak pe3ylbTaT MHKPO3BOIIOIMU.
M3onsmuss — ximrodeBod  aktop BupooOpazoBanus. Ilyth u  crmocoObl  BHI000pa3OBaHUSA:
ajuionatpudeckoe  (reorpaduyeckoe),  CHUMIATPUYECKOE  (IKOJOTMUYECKOE), «MTHOBEHHOE»
(monumonan3zanus, rudpuanzanus). JTuTeIbHOCTh SBONTIOIMOHHBIX IIPOIECCOB.

MexaHu3mbl GOpMHUPOBaAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  sBomonMoHHOM  Omosoruu B pa3pabOTKe HAYYHBIX METOJOB  COXPaHEHHUS
O6uopazHooOpasus. MHKpPO3BOMIONMA M KOIBOJIOLMS TMapa3uTOB M HX XO035€B. MeXaHH3MBbI
(hopMHUpPOBaHKS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsr: C. C. YUerBepukos, O. Maiip.

Tabmuuel u cxembl: «MyTallMOHHAsE W3MEHYMBOCTBY, «llomynsIMoOHHas CTPYKTypa BHIa»,
«Cxema nposiBiieHus 3aKkoHa Xapau—Baitaoepray, «/BHKyIIre CHIIBI 3BOJTIOIIIY, « DKOIOTHYECKas
M30JIALUS TIOMYJISIMIA ceBaHCKOM (openuy, « eorpaduueckas U300 JTUCTBEHHUIBI CHOUPCKON
U JJUCTBEHHHULIBI 1aypcKoi», «[lomysiiroHHbIe BOJTHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «Cxema
JeUCTBUSL eCTeCTBEHHOro oTOopay», «®Dopmbl O60pbOBI 3a cymiecTBoBaHME», «HIycTpHambHBIN
MenaHu3M»,  «OKuBble  uckomaemble»,  «IlokpoBUTENBCTBEHHAss  OKpacka  JKUBOTHBIXY,
«[Ipenynpexnaromas OKpacka KUBOTHBIX), «DPU3HOIOTHYECKHE aJanTanuny,



«IIprcrnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY, «KpuTtepuu Buaa», «Buasl-1BOHHUKNY,
«CtpyKTypa BUIa B Ipupoe», «CrocoOsl BH1000pa3zoBanusy, «I eorpaduyeckoe BugoodpazoBanme
TPEX BUAOB JaHJbIIEH», «IJKOJOrHYeckoe BUA000pa3oBaHUE BUAOB CUHMLY, «llomummons
pacrenwmit», «KamycTHO-peaeyHblit THOpUI».

OO6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dydena INTUI[ U 3Beped ¢
OpUMEpaMu Pa3IMYHBIX IMPHUCIIOCOONCHMI, dYydyena NTHIl W 3Bepell pasHbIX BHUJOB, TepOapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

Jladoparopnasi pabora «[IpucnocoOneHuss OpraHM3MOB W HMX  OTHOCHTEJIbHAS
LEJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

Metonpl u3ydeHuss MakpodBomronuu. [lameoHTonornueckne MeTonbl U3y4EHUS SBOJIIOLMM.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTAaHU3MOB.

buoreorpaguuecknue MeTo bl U3ydeHus 3Boonu. CpaBHeHue Giopbl U (hayHbl MAaTEPUKOB U
ocTpoBoB. bruoreorpaduyeckue oomactu 3emiau. BUabI-oHIEMUKHA U PETTUKTHI.

OMOPHOJIOTHYECKUE M CPaBHUTEIbHO-MOP(OIOrHYecKre METOAbl HM3YyYCHMs 3SBOJIIOLIUU.
['eHeTnyeckue MEXaHU3Mbl SBOJIIOLUU OHTOIEHE3a M TMOSBJIEHUS 3BOJIOLUOHHBIX HOBIIECTB.
['oMosiornyHble U aHAJIOTMYHBIE OpraHbl. PynuMmeHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-
reHeTUYeCKre, OMOXUMUYECKUE U MAaTEMaTHUECKUE METO/Ibl U3YUEHUsI SBOJIIOLMU. ['oMoornyHbie
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOCHUSI (PUITOT€HETHUECKUX JEPEBBEB.

XPpOMOCOMHBIE MYTAIlUU U SBOJIIOIMSI TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TIpaBUiia) SBOMIONMH. [Ipunyun cmenvl ¢hyHxkyuii. HeodpatuMocTsb
IBOJIIOLIMU. AanTUBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuubl u cxembl: «DuUIOreHETHUYECKUN P JIOMIATN», «APXEONTEPUKC», «3BEpOo3yOble
amepby, «Crerouedansn», «Punnodutsy, «CeMeHHble NaOPOTHUKWY, «buoreorpaguueckue 30HbI
3emin», «/Ipelid kKoHTUHEHTOBY», «PenukTel», «HauanpHble cTaguu >MOPHOHAIBHOIO PA3BUTHUS
MO3BOHOYHBIX  KUBOTHBIX», «['OMOJOrMYHbIE W aHAJOTMYHbIE OpraHbl», «PyaUMEHTbI,
«ATaBU3MBIY, «XPOMOCOMHbIE HAOOpBHl uYeNOBEKAa W IIMMIaH3e», «[JIaBHbIE HampaBiIeHUs
ABOJIIOLIMNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

Ob6opynoBaHue: KOJUIEKINUHU, FrepOapuu, MyJIsSKU HCKOTAEMBIX OCTaTKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxxaenue U pa3BuTHE JKU3HU HA 3emJie

Hayunbple rumoressl MNPOUCXOXKACHHUA JKU3HM Ha 3emie. AOuOreHe3 U MaHCHEPMHUS.
JloHay4HbIe TpEACTaBIEHUS O 3apOXKACHUU >KU3HU (KpealuoHusM). [Hmore3a MOCTOSHHOTO
CaM03apOKJIeHHs KU3HU U €€ omposepxkeHue onbitamu @. Penu, JI. Cnamnmannann, JI. ITacrepa.
[TponcxosxaeHne >KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeopraHmdeckoi spomtouuu. Ilnanerapnast (reosoruyeckasi) 3BOJIIOLMSL.
XuMHUecKasi 3BOJIIOLMSA. AOGUOTEHHBIM CUHTE3 OPraHMYeCKUX BELIECTB U3 HeopraHuyeckux. OmnpIT
C. Munnepa u I'. FOpu. O6pazoBanue monmumepoB u3 MoHoMmepoB. KoanepBarnas rumotesa A. U.
Omnapuna, runore3a nepsuyHoro OynpoHa JIx. XonneitHa, renernueckas runoreza I'. Mémrepa.
Pu6oszumer (T. Yex) m rumoreza «vupa PHK» VY. TI'mnGepra. dopmupoBanme memOpaH u
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Hcropuss 3emmm u  Metonel €€ wn3ydeHud. Jckomaembple OpraHudyeckwe OCTATKH.
["'eoxponomnorus u e€ Metoabl. OTHOCUTENbHAS U A0COIOTHAS Te0XpOoHOI0rHs. ['eoXpoHoIornuecKkas
IIKaJa: 0HbI, 3Pbl, IEPUO/IBI, STTOXH.

HavaneHble 3Tanbl opraHudeckod sBomtonuu. llosBieHue M 2BONIONUSA NEPBBIX KIETOK.
Opomonuss Metabonu3Ma. Bo3HukHOBeHME TniepBBIX 3KocucTeM. COBpEMEHHBIE MUKPOOHBIE
OMOIUIEHKHM KaK aHaJIOT MepBbIX Ha 3emuie coolriecTB. CTpomMaTonuTsl. [IpoKaprOTh M 3YKapuOTHI.



[TpoucxoxaeHne 3ykapuoT (cuMOMOTeHe3). DBOJIONMOHHOE TIPOUCXOXKICHHUE BHUPYCOB.
[IponcxoxaeHue  MHOIOKJIETOYHBIX  OpPraHu3MOB.  BO3HUKHOBEHHME  OCHOBHBIX  TIpYII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tarbl YBOJIOIUH BRICHIMX pacTeHHi. OcHOBHBIE apoMOpdo3bl pacTeHuii. Brrxox
pacteHuii Ha cyiry. [losBieHre ClIOPOBBIX PACTEHUH U 3aBOEBaHNE UMU CylIU. CEMEHHBIE PaCTEHUS.
[IpoucxoxaeHNe IBETKOBBIX PACTEHUN.

OcHOBHbBIE 3Tambl HBOJIOUMU KUBOTHOTO Mupa. OcHOBHBIE apoMop(h03bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. llepBbie XOpaoBbIE
KUBOTHBIC. JKU3HB B BOje. DBOJIIOIMS TO3BOHOYHBIX. [Iponcxoknenne ambpuOuii U penTUIIHiL.
[Tpoucxoxaenne MiekonuTawmux u nrtun. [IpuHmun kimoueBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M MEpHoJiaM: apXe, MPOTepO30H, Maneo30i, Me3030i,
KaifHo30#. OO0I1as XapakTepucTUKa KiMMaTa U reojiorndeckux rnpoieccoB. [losBneHne u paciser
XapaKTepHBbIX OpPraHU3MOB. YTJeoOpa3oBaHME: €ro YCIOBUS M BIMSHHME Ha TIa30BbIH COCTaB
aTMOCQEpBHI.

MaccoBble BbIMHpPAHUSI — 3KOJOTMYECKHE KpHU3UChl mpouuioro. IlpuumHbel U cieactBus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIH HSKOJIOTMYECKUN KpHU3uc, ero ocobenHoctu. [Ipobiema
COXpaHeHHs OMOpa3HOoOpa3us Ha 3emIie.

CoBpemeHHass cucTteMa OpraHMYecKoro mupa. [IpuHIMIBI KIacCH(UKAIMU OpPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMmoHcTpamun

[Moptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Tlactep, . . Meunukos, A. U. Onapun, x.
Xonaeiin, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuubt u cxembl: «Cxema ombita ®@. Penn», «Cxema ombita JI. TlacTtepa mo uzyueHuro
camo3apokaeHus kxu3Hm», «Cxema ombita C. Mummepa, I'. IOpu», «Ortanbel Heopranudeckou
sBosolIMMY, «l'eoxpoHonmornyeckas mkana», «HauanbHble STambl OPraHUYECKOW SBOIIOLUNY,
«Cxema 00pa30BaHUsl HYKApHOT MyTEM cuMOUoreHesay, «Cucrema *)UBOWH IpUpoab», «CTpoeHue
BUpyca», «Apomopdo3bl  pacteHuil», «Punnopute», «OAHOKIETOYHBIE  BOAOPOCIHY,
«MHOroKIeTOYHbIE BOJOpOCINY, «Mxu», «IlanopotHukn», «I'onoceMeHHble pacTeHusN», «Opranbl
LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHpPa», «ApoMOp(}O3bl KUBOTHBIXY,
«[Ipocteiimme», «KumeuyHononoctHele», «[lmockue uepBu», «YUnenuctoHorue», «PbIObD»,
«3eMHOBOIHBIEY, «lIpecMmbikarommecs», «lItunpy, «Mnekonurawmme», «Pa3Butrhe Xu3HH B
apXeucKkou spe», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON dpe», «Pa3BUTHE JKU3HU B IAICO30MCKON
ape», «Pa3zBuTHe XU3HM B ME3030MCKON 3pe», «Pa3BuTHe JKM3HM B KalHO30MCKOM 3pey,
«CoBpeMeHHas CCTEMa OPraHUYECKOTO MUPay.

Ob6opynoBanue: repObapun pacTeHUM Pa3TUYHBIX OT/IENIOB, KOJIJICKIIMM HACEKOMBIX, BIAKHBIC
IIpenapaTsl JKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIUH HIJIOKOJKHX, CKEJIETHI MO3BOHOUYHBIX
KUBOTHBIX, UydeJia MTHIl U 3BepeH, KOJUIEKIIMU OKAMEHEJIOCTEeH, MOJIE3HBIX UCKOMAEMbIX, MYJISKI
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas gaaGoparopHasi padora «MonenupoBanue onbeiToB Muepa—tOpu 1o
M3YyYEHHIO Aa0MOT€HHOT0 CHHTE3a OpPraHUYeCKUX COeIMHEHHUI B IEPBUYHOM aTMOcheper.

JlaGoparopnass padora «l/3ydyeHHWe UM ONUCAHME MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB).

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «3yyeHne ocoOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOTreHe3

Pa3nens! u 3agaun aHTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEACTAaBIEHUN O MPOUCXOXKACHUU YeJIOBeKa. PenuruosHble BO33pEHMS.
CoBpeMEHHbIE HAYUYHBIE TEOPUH.

CxoAcTBO yenoBeKa ¢ KUBOTHBIMHU. CUCTEMAaTHYECKOE MOJIOKEHHUE YeoBeKa. CBUIAETENbCTBA
CXOJICTBA YEJIOBEKA C IKMBOTHBIMH: CPAaBHUTEIbHO-MOP(OIOTHYECKUE, AMOPHOIOTUYECKHE,



¢bu3nonoro-onoxummuueckue, nopegeHueckue. OTauuus yesoBeka OT )KUBOTHBIX. [IpsMoxoxeHue
U KOMIUIEKC CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra MU BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBmwxynme cuibl ((akTophl) aHTPOMOreHe3a: OHOJOrHYecKue, coluaibHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIIOI'€HESE.

OcHOBHBIC CTaJMU aHTpomnoreHe3a. Pannue 4enoBekooOpas3Hble 00€3bsSHBI (IIPOKOHCYIIBI) U
paHHUE IMOHTUAbl — OOIIME MPEIKH 4YeIOBEKOOOPAa3HbIX 00€3bsiH M JH0JeH. ABCTPAJIONUTEKU —
JBYHOTHE IIPEAKHU JIIoAcH. UenoBek yMmelnbld, IEpBble M3TOTOBICHUS Opyaud Tpyzna. Yenosek
MIPSIMOXO/ISIIUHN M TIEPBBIN BBIXOJ JIF0JIeH 3a npeneibl Adpuku. UenoBek reiaenboeprckuii — oOIuit
IPEIOK HEaHAEPTAIbCKOIO YEJIOBEKA U YeJIOBeKa pasyMHOro. UenoBeK HeaHAEpPTAIbCKUI KaK BHUJ
JIOJEH XOJNOAHOro KimMmaTa. YesloBek pa3yMHBIM COBPEMEHHOIO THUIIA, JECHHUCOBCKHUH YEIIOBEK,
OCBOCHME KOHTUHEHTOB 3a npejaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

OBOJIIOLIMS  COBPEMEHHOI0 4esjoBeka. EcTecTBeHHBI OTOOp B MOMYNALUAX YEJIOBEKa.
MyranuoHHbii Tiporiecc U nonuMopdusM. [lomynsnroHHble BOJHBI, Apeld TreHOB, MUTpAIUS |
«3¢ ekt ocHOBATENS» B MOMYJISIIUAX COBPEMEHHOI'O YeI0BeKa.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeougHas (eBpasuiickasi),
aBCTpaJIO-HErpouIHast (IKBaTOpHaIbHAasl), MOHTOJION IHAs (a3MaTCKO-aMepuKaHcKas). Bpems u mytu
paccesieHusi 4ejoBeka Mo IaHeTe. EnuHCTBO yenoBedeckux pac. HaydHas HecoCTOSITENbHOCTb
pacusma. IlpucnocoOneHHOCTh 4YeIoBEeKa K pa3HbIM YCJIOBUSM OKpysKarouled cpensl. BausHue
reorpaduuecKkoii cpesl U aperida reHoB Ha MOP(OIOTHIO U PU3UOIOTHIO YETIOBEKA.

MexaucuuruinHapaele  MeToAsl B (usnyeckod  (OMOJIOTMYECKO)  aHTPOMOJIOIHUU.
OBOJIIOLMOHHAS AaHTPOIIOJIOTHSI ¥ AJIE0AHTPOIOJIOTUS YeJIOBEUECKUX Monyisuuil. buocounanbabie
UCCIIEIOBaHMs IPUPOJIbI YesloBeka. VcciieoBaHue K03BOIOLUU OHOJIOTHYECKOr0 U COLIMAIbHOIO B
YeJI0BEKE.

JdeMoHcTpannn

IToptpetsr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeToAbl  aHTpomoiorum», «l'OJIOBHOM MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHb», «CKeleT 4YenoBeKa M CKeJleT IIHMMIaH3e», «PynuMeHTsl u
aTaBU3MbD», «JIBHKyIIME CHJIBI  AHTPOIIOTE€HE3a», «OBOIIOLUOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonuTeK», «YeaoBek ymenblii», «YenoBek MNpAMOXOAAIIU», «J|eHUCOBCKUN YeloBEK»
«Heanpepranbip», «KpoManboHLB, «IIpenku demoBekay, «ITalmbl BONIOLUHN YeI0BEKa», «Pachl
YeJIOBEKay.

OO6opynoBaHue: MyJSDKH OKaMEHeNoCTel, MpeIMeTOB MaTepUallbHOM KyJIbTYpbl MPEAKOB
yesoBeka, penpoaykiuu (pororpadun) kapTuH ¢ MUDOTOTHYECKUMHU U OMOJICHCKUMU CIOKETaMH
NPOMCXOXKACHUST 4YeJoBeKa, (ororpaduu HaXOMOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
YyelloBeKa, MOJENb Yeperna 4ejoBeKa M yeperna IIMMIAaH3€, MOJEIb KHCTH YeJIOBeKa U KHCTU
HIMMITaH3€, MOJEIN TOPCA MIPEIKOB YEIIOBEKA.

Jladoparopnasi padora «/3y4ueHre 0ocOOCHHOCTEN CTPOEHUS CKeJleTa YeJOBEKa, CBI3aHHBIX
C IPAMOXOXKACHUEM).

IIpakTuyeckas padora «/I3ydyeHue SKOJOTHYECKUX aJaNTallUi YeTOBEKay.

Tema 6. JKo0JI0THsI — HayKAa 0 B3aMMOOTHOLICHUSIX OPTraHM3MOB M HAJOPTraHU3MEHHbIX
CHCTEM C OKpY Kawouei cpenoi

3apoxieHue U pa3BUTHE 3KoJoruu B Tpyaax A. 'ymbonpara, K. @. Pynse, H. A. CeBepuona,
2. I'ekkens, A. Teracnu, B. H. Cykauépa. Paznenst u 3agaun sxosiorun. CBsi3b SKOJOTUH C IPYTUMH
HayKaMH.

Metonsl sxonoruu. [loneBbie HaOmoneHUA. DKCIEPUMEHTHI B HKOJIOTUU: MPUPOJHBIE H
nabopaTtopHble. MojenupoBaHie B SKOJOTMH. MOHHUTOPHHI OKpY’KaroIleld Cpeibl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HauEHHUE PKOJIOTMUECKHUX 3HAHUM Ul YeI0BEKA. DKOJIOTHUECKOE MUPOBO33PEHNE KaK OCHOBA
CBSI3€M 4elioBedecTBa ¢ MpUpo0i. POPMUPOBAHHUE IKOJOTHUECKON KYJIbTYPhl M 3KOJOTHYECKON
IPaMOTHOCTH HAaCEJIEHUS.



JdemoHcTpauuu

[optpetsr: A. I'ymbomnbar, K. @. Pynse, H. A. CeBepuos, 2. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmuubl u cxembl: «Paznensl skonorun», «MeTonbl sKoiorumy», «Cxema MOHUTOpPUHIA
OKPY’KaIOILIEH CPEeAbD».

JlabopaTopHasi padora «/3ydeHne METO/10B IKOJIOTUYECKUX UCCIIEI0BAHUII.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Dkonoruveckue GakTopbl M 3aKOHOMEPHOCTH MX JeHCTBUs. Kiaccudukaius 3K0I0rHIeCKuX
dakTopoB: abuotuyeckue, OWOTHUYECKHE, aHTpomoreHHble. OOIIME 3aKOHOMEPHOCTH JEHCTBUS
skosoruueckux (¢akropos. IIpaBuno munmmyma (K. [mpenrens, FHO. JIubOux). TonmepaHTHOCTS.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢axtopsl. CBeT Kak sKonorndeckuii (axrop. [leiicTBue pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TIpPYIIIBl PACTEHUHW M JKUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CurHaibHas poib cBeta. oronepuoausm.

Temmepatypa kak »sKosoruueckuid Qaxrtop. JlelicTBue TemmepaTtypbl Ha OpPTaHHU3MBIL.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxnocts kak skonoruueckuid Qaxrtop. IlpucrnocoOnenus pacTeHUl K MOAAEPKAHUIO
BoaHOTO Oaytanca. Kiaccudukamus pacreHuit 1o OTHONICHHIO K Bojie. [IpucnocoOieHus )KUBOTHBIX
K U3MEHEHHUIO BOJIHOTO peXUMa.

Cpenbl oOuTaHMsI OPraHUW3MOB: BOJHAs, HA3eMHO-BO3YLIHAas, I1OYBEHHAs, IIyOUHHAs
MO/NOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3UKO-XUMUYECKUE OCOOCHHOCTH Ccpel OOWTaHUA
opranu3moB. [IpucnocoOiaeHust OpraHu3MoB K KU3HU B pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOUHBIE M TOAUYHBIE PUTMBL.
[TprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIA KHU3HH.

XKuznennoie (opmbl opranu3moB. llonsrtue o xusHeHHOU ¢dopme. JKusHEeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TPaBBHI.
Xuznenusle (OpMBbI JKUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a9p0OHOHTEL. OCOOEHHOCTH CTPOCHHUS
1 00pasa KU3HHU.

buotnueckue dakropsl. Buasl 6MoTHUECKUX B3aMMOICHCTBUIA: KOHKYPEHIINS, XUITHUYECTBO,
cumbuo3 u ero ¢opmsal. [lapazutusm, Koomnepanus, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxJieOHH4YecTBO). Herpoduueckue B3ammojeiicTBus (Tomuueckue, Gopudeckue, hadpuyeckue).
3HaueHue OMOTHYECKUX B3aUMOJEHCTBUI ISl CYIIECTBOBAHUS OPraHU3MOB B cpeiie OOUTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIFOYEHHUS.

JdemMoHcTpanuu

Tabmuupel 1 cxembl: «Kojoruyeckue (GaxTopbp, «CBETOBOW CHEKTP», «IKOIOTHYECKHE
IpyNnbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIE )KHUBOTHBIEY, «XOJIOAHOKPOBHBIE
KHUBOTHBIEY», «Du3nonornyeckue aganTaluu XKHUBOTHBIX», «Cpeipl OOUTaHUS OpPraHU3MOBY,
«buonornueckue putmbl», «KuzHeHHble QOpMBI pacTeHuiD», «Ku3HeHHbIe (OPMBI KUBOTHBIXY,
«JKocHcTeEMa HIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOMHOro jeca», «llemm nuraHus,
«XwumnanaectBoy, «llapasutuzmy», «Konkypenuus», «CuMonosy», «KommeHcanm3my.

Ob6opynoBanue: repdbapuu pacTeHUH U KUBOTHBIX, TPUCTIOCOOJIEHHBIX K BIHUSHUIO Pa3IMYHBIX
9KOJIOTMYECKUX (PaKTOpPOB, repOapuu CBETOMIOOUBBIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PacTEeHUs, TepOapuy U KOJUIEKLIUU
TEIUIOI00MBBIX, 3MMOCTOMKHMX, MOPO30yCTOMUMBBIX pPacTeHUH, yydesa NTHUIl U 3Bepel, repbapun
pacTeHuil, OTHOCAIMXCS K Turpoduram, kcepoduram, Me30puTaM, KOMHATHBIE PACTEHUS JTaHHBIX
IpyMI, KOJJIEKIUHU )KUBOTHBIX, OOUTAIONINX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMH PACTEHUN u
KMBOTHBIX, 00JIaJAIOIIUX YepTaMU IPUCTOCOOTIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM KHU3HH,
repbapuu M KOJUIEKLIIMM PACTeHUM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OpPM, KOJJIEKIHMU
KMBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padora «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.



Jlaboparopnasi paGora «BrbIsiBIeHHE TPHUCIOCOOJICHH OPraHU3MOB K  BIIHSHUIO
TEeMIIEpaTypbI».

JlabopaTtopnasi paGora «AHATOMHYECKHME OCOOCHHOCTH pACTEHHH U3 Pa3HBIX MECT
oOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJIOTMYECKUE XapaKTepucTuku nonyssiuuu. [lonynsuus kak Ouonornyeckas cucrtema. Poib
HEOJIHOPOJAHOCTH Cpe/ibl, pu3nueckux 0aphepoB U 0COOEHHOCTEH OMOIOTUU BUIOB B POPMUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl momyisitiuii. OCHOBHBIE MMOKa3aTeNW MOMYJSALHUHA: YUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAs U TOJIOBAsi CTPYKTYPA, POKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTb,
MUTpALIHS.

OKkosioruyeckasi CTpykTypa mnomyiasuuu. OILleHKa 4YUCIEHHOCTH nomyisuuu. J[nHamuka
MOMYJSIUMKA U €€ peryisiuus. bUOoTHYEeCKH NMOTEHUHA MOMyIsuuu. MoaenupoBaHue ITHUHAMUKHU
nonyiasiuud. KpuBble pocra uMcieHHOCTH mnomynsuuu. Kpuble BbpDKHMBaHUA. Perynsauus
YUCIICHHOCTH TOMYJSAIUA: poiib (DAKTOPOB, 3aBUCAIIMX W HE 3aBHUCSIIAX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (I- u K-crparterun).

[TonsiTue 00 »sKosoruyeckol Hume Buaa. Mectooburanue. MHoOromepHas MOJEIb
skosiornyeckot Humm Jx.M. Xarunncona. Pasmepsl skonorudeckoid Huid. [loTeHuumanbHas u
peanu30BaHHAS HUIIIH.

Bun kak cucrema nomymnsuuid. Apeansl BUIOB. Buabl M HMX KU3HEHHBIE CTpATErvu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJEHUS U MUTPALIMI )KUBOTHBIX. brolornueckue NHBa3UM 4yKepOaHBIX
BU/JIOB.

JdeMoHcTpannn

IToprper: Ix. M. XarunHCOH.

Tabmuipl 1 cxembl: «IKOJOTHYECKHE XapaKTePUCTUKHU Momyisiiun», «l[IpoctpancrBenHas
CTPYKTypa momyisiiuu», «Bo3pacTHele mnupamuabl monyasmun», «CKOpPOCTh — 3aceleHus
MOBEPXHOCTU 3€MJIM pa3IMYHBIMU OpraHuzmMamu», «Mogenb skonorudeckol Humm JIx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jlaboparopnas padora «[IpucnocoOeHust CEMsH paCTEHUN K pacCeICHUION.

Tema 9. IkoJ10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3M MeXIy OpraHM3MaMu B
OuoreHose.

Oxocucrema Kak oTkpeitas cuctema (A. Jlx. Tencnn). @yHkimoHanbHble 0J0KH OPraHU3MOB
B OKOCHCTEME: MIPOIYIIEHThI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHu. Tpoduueckue memnu
u cetu. Abuornueckue 610ku dkocucteM. [1ouBbI U Wbl B dKOocucTeMax. KpyroBopoT BeliecTs u
MIOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNIM dKOCUCTeMBI. bruomacca u mpoaykuusi. IKOJOTUYECKHE THPAMUIBI
qriceln, OMOMacchl U SHEPTUU.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HampaBneHHbIE
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccud. llepBUYHBIE W BTOPUYHBIC CYKIIECCHU M UX
NPUYHHBL.  AHTPOTIOTEHHBIE  BO3JICUCTBHS Ha  CyKieccwd. KiomMakcHOe  COOOIIecTBO.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbie 3KOCHCTEMBI. JKocucmemsvl 03Ep U pex. IKOcucmemvl Mopell U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOTIOTEHHBIE ~ DKOCHCTEMBI.  ArposkocucreMa. ArporieHo3. Pazmuuums  Mexmay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas ¢iopa u ¢ayna.
CunaHTpomnu3anus ropoackor gaynsl. bruonorudeckoe u Xo3sHUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM
1 ypOOIKOCUCTEM.



3akoHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJICUCTBUI OPTaHM3MOB B SKOCHCTEMAX.
Ponv kackaonoeo sppexma u 6udos-30uguxamopos (Kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC PHEPrUM U BEUIECTB MEXKAY CMEXKHBIMH SKOCHCTEMaMH. Y CTONYHUBOCTh
OpPTraHU3MOB, MOMYJISIUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JCHCTBUI.

Mexanuzmvl  6030eticmeus  3aepsA3HeHUli  pasHblX ~ MUno8 Ha  CYOOP2aHU3ZMEHHOM,
OpP2aHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCTEMHOM  YPOBHAX, OCHOBblL  IKOLOSUHECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmaus. MeTol0JI0rusl MOHUTOPUHIA €CTECTBEHHBIX H
AHTPOIOTEHHBIX IKOCUCTEM.

JdemoHcTpauuu

IToprper: A. Jlx. Tencau.

Tabmumpr 1 cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa UIMPOKOIHMCTBEHHOTO Jiecay,
«JKocucTeMa XBOMHOTO Jecay, «DyHKIMOHAIbHbIE TPYNIBI OPraHU3MOB B 3IKOCHCTEMEY,
«KpyroBopor BemectB B aKocucteme», «llemum mnurTaHus (macTOuiHas, JETPUTHAs)»,
«IKOJOTHYECKas MUPAMHUIA YUCET», «IKOJOTHUECKass mupamuga OMOMacCh», «IKOJIOTHYeCcKas
nupamuia suepruny», «O0pa3zoBanue O6onoray, «llepBuuHas cykueccus», «BoccraHoBieHue leca
rociie mnoxkapa», «9Kocucrema o3zepay, «ArpoueHos», «KpyroBopoT BelecTB U IOTOK SHEPruu B
arpouieHozey, «IIpuMepsl ypOOIKOCUCTEM.

ObopynoBanue: repbapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, 4ydyesja ITHUIl U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBAPUYM KaK MOJENb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucaHue ypOo3KOCUCTEMBDY.

JlaGopaTopunasi pa6ora «/I3ydyenue pazHOOOpas3usi MENKHX IMOYBEHHBIX YICHHCTOHOTHX B
Pa3HbIX IKOCUCTEMAX.

JDKCeKypeust «IKCKypcHs B TUIUYHBIA OuoreoineHo3 (B ayOpaBy, Oepe3HSK, €lIbHHK, Ha
CYXOJI0JIbHBIN UM OMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKypeus «IKCKYpCUs B arpO3KOCHCTEMY (Ha MOJIe WM B TEIUIMYHOE XO3SIIICTBO).

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmennanerapaas 00o0uka 3eMild, i€ CyIIeCTBYET WIN CYIIECTBOBAJIA KU3Hb.
PazButue npeacrasnennii o 6uocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKupoe BemecTBo 6HMocdepsl U ero QyHKIUH.

3akoHOMEPHOCTH cymiecTBoBaHusl Onochepbl. OcobeHHOCTH OMOchepsl Kak TII0OaTbHON
sKocucTeMbl. JluHaMuueckoe paBHoBecHe B Onochepe. KpyroBopoTsl BelecTB 1 OMOre0XUMUYECKHE
LUKJIIBI (YriiepoJia, a30Ta). PUTMHUHOCTS sIBIIeHUH B Onocdepe.

3oHanbHOCTH OHocepsl. [lonsTre o Grnome. OcHOBHBIE OMOMBI CYILIU: TYHJIpa, XBOMHBIE Jleca,
CMEIIaHHbIE W UIMPOKOJHMCTBEHHBIE JIeca, CTENH, CaBaHHbBI, ITyCTHIHHW, TPOIMWYECKHE Jeca,
BbICOKOTOphsi. Kitumar, pacTUTEIbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

CtpykTypa U (PyHKITUS KUBBIX CHUCTEM, OIlEHKA UX PECYpPCHOTO MOTEHIMaIa U OMOCHEPHBIX
byHKIHi.

JdemMoHcTpanuu

IToptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eochepsr 3emumn», «KpyroBopor azora B mpupoae», «Kpyrosopot
yriepoaa B mnpupoae», «KpyroBopor kucinopoaa B mnpupoje», «KpyroBopoT BOJbI B MPHUPOIEH,
«OcHoBHBIE OuMOMBI cymmny, «Knumarnueckue nosica 3emnn», «TyHnapay, «Taiiray, «CmenianHbIi
necy, «lllupokonaucTBeHHBbIH Jiecy, «Crenby, «CaBanHay, «IlycTeiHsay», «Tponudeckuii ecy.

ObopynoBanue: repoapuu pacTeHUN Pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YestoBek M OKpYykaomas cpeaa

DKOJIOTHYECKUE KPU3KCHI U X MPUUKHBI. Bo3nelicTBre uenoBeka Ha 6uocdepy. 3arps3HeHne
BO3AYIIHOM cpeapl. OxpaHa Bo3jayxa. 3arps3HeHue BojAHOM cpeabl. OXpaHa BOAHBIX PECYPCOB.
Paspymenue noussl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kiamMmara.

AHTpONOreHHOe BO3/ACUCTBHIE HA PACTUTEIbHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTENHLHOTO U
AKHUBOTHOTO MUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Mpupoibl. KpacHsie kauru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). borannueckue cazibl U 300JI0THUECKUE TAPKH.



OcHOBHbBIE TPUHILHUIIBI YCTOWYMBOTO Pa3BUTHs 4elIOBEeYECTBA M TMPUPOAbL. ParmoHambHOE
NPUPOJIONIONB30BAHNE M COXPaHEHHE OHOJIOTMYecKoro paszHooOpasuss 3emuu.  OOmue
3aKOHOMEPHOCTH TJ100aJIbHBIX SKOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U
€r0 BEpPOSATHBIE MOCIIECTBHS.

Pa3BuTHe METO0B MOHUTOPHHTIA PA3BUTHSI OMACHBIX TEXHOTEHHBIX npoieccoB. Cucmemmubie
uccneoo8anusi nepexooa K pecypcocbepezaioujei U KOHKYPEHMOCHOCOOHOU  dHepeemukKe.
buonocuueckoe pasznoobpazue u oOuopecypcvl. HayuonanvHvlie ungopmayuonusvie cucmembl,
obecneyusaroujue 00CMyn K UHGOpMAyuu o COCMOSHUIO OMOENbHLIX 81008 U IKocucmem. OCHOBbL
9Kopeabunumayuu dKocucmem u cnocobos 060pvoLl ¢ Ouonospedcoerusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JemMoHCcTpauMu

Tabmuiel U cXeMbl: «3arps3HeHne aTMOCQEPhI», «3arps3HeHe THAPOCPEphI», «3arps3HeHHE
nouBbl», «llapHukoBbI 3PdexT», «Ocobo oxpaHseMble NPUPOAHBIE TEppUTOpUN», «Moaenu
YIIPaBIISIEMOTO MHPAY.

Ob6opynosanue: ¢otorpadhuu OXpaHsEeMbIX pacTeHUU U KUBOTHBIX KpacHoi kuuru Poccuiickoii
®enepaunn, KpacHOW KHUTH pErMoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA

JInuyHOCTHBIE pe3yJIbTaThI

®I'OC COO ycranaBimBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00yJaIOIIUMUCS TPOTPAMM
cpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIPEMETHBIE U IPEIMETHBIE.

B cTpykType JIMUHOCTHBIX PE3Yy/lbTaTOB OCBOECHMSI IPOrpaMMbl MO OHOJIOTUU BbIAEIEHBI
CJICAYIOLIME COCTABIIAIONINE: OCO3HAHUE 00YYaIOLIMMUCSA POCCUMCKOM rpaX/1aHCKOW HACHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTU U CAMOOIPEEICHUIO, HAAuyue MOMusayuu K
o0y4yeHHI0 OMOJIOTUH, YereHanpasienHoe pa3sumiue BHYTPEHHUX YOeKICHUN JTMYHOCTH HAa OCHOBE
KITIOUEBBIX IEHHOCTEN U MUCTOPUUECKUX TPATULMI pa3BUTHUsI OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCb
U cnocob6Hocmb 00yJaroIUXCcs PyKOBOJICTBOBATHCS B CBOCH JEATEIbHOCTH LIEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKAMM, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOTO OOpa30BaHUS, HaIuyue npasoCO3HAHUs
HKOJIOTHYECKOM KYJIBTYPBI, CHOCOOHOCMU CMABUMb eI U CTPOUTH KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTrpamMMbl IO OHOJIOTHUU JIOCTUTAIOTCS B €AMHCTBE
y4eOHOI M BOCIUTATEIbHOM AEATENbHOCTH B COOTBETCTBHM C TPAJAULMOHHBIMU POCCUHUCKHUMHU
COLIMOKYJIbTYPHBIMH, MUCTOPHYECKMMHM M JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, HPUHATHIMH B
oOmiecTBe MpaBWJIaMM W HOPMaMHU IIOBEIEHUS M CIOCOOCTBYIOT IpolieccaM CaMOIO3HaHUS,
CaMOBOCITUTAaHUS M CaMOpPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MMO3MIMUHU JIMYHOCTH, MAaTPUOTU3MA U
YBa)XXECHUsI K 3aKOHY M IPABONOPSAKY, UYEIOBEKY Tpylda M CTaplieMy IOKOJEHHUIO, B3aMMHOIO
yBa)KeHUsI, 0EPEIKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEANUIO M TPAJUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickon denepaunn, NpUpOAE U OKPYKAIOLIEH cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenMera «bHONOTHs» JOIKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcsl PYKOBOACTBOBAaThbCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JTUYHOCTH, CHCTEMOM 1IEHHOCTHBIX OpPHEHTAlW, TO3UTUBHBIX BHYTPEHHUX YOEXJIEHUH,
COOTBETCTBYIOLIUX TPAJAULIMOHHBIM LIEHHOCTSIM POCCUIMCKOTO O0IIECTBA, PACIIMPEHHUE KUZHEHHOTO
OTIbITA U OMBITA JESATENILHOCTHU B MPOLIECCE peaTu3allii OCHOBHBIX HANpaBJICHUI BOCIUTATEIbHON
JESATEIIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMHPOBAHHOCTB IPAXKIAHCKON MO3UITUHN 00YJAIOIIErocs Kak akTHBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HAaHHME CBOMX KOHCTUTYLMOHHBIX TpaB M OOSI3aHHOCTEW, YyBa)XXCHME 3aKOHa H
IIPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENILHOCTH MPU CO3MAaHUU y4EOHBIX HPOEKTOB,
pelIeHNH y4eOHBIX M NTO3HABATEIbHBIX 3a/]ay, BHIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOMN
JKM3HHU U O0BACHATH €6;

YMEHHE YUUTHIBaTh B CBOMX JAEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOJACHCTBUS
TOJIEH ¢ pa3HbIMH YOCKICHHUSIMHE, KYJIbTYPHBIMHU IICHHOCTSIMHU U COITUAIBHBIM ITOJOXKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS Yy4EOHBIX,
[I03HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/1au, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
pH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHICKOW TPaKTAHCKOW HICHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoauHol, ropioctu 3a cBoi kpai, cBoto Ponuny,
CBOM A3BIK U KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM MPUPObI, JOCTHKEHUIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OLIEHWBAThH BKJIAJ] POCCHICKUX YUYEHBIX B CTAHOBJICHHE U PAa3BUTUE OUOJIOTHH,
MMOHUMAHUS 3HAUYEHUS OMOJIOTUU B IO3HAHUU 3aKOHOB IPUPOJIBI, B )KU3HU YE€JIOBEKA U COBPEMEHHOTO
00I11eCTBA;

uzaeliHas yoe:x IEHHOCTh, TOTOBHOCTD K CITY)KEHHIO ¥ 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTENSM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MIPUHATUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaJAULIMAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHMI;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBON MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTbH K CAMOBBIPA)KEHUIO B pa3HbIX BUJAX UCKYCCTBA, CTPEMJIEHHE IPOSBIIATH KauyecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSl M IMOLMOHAJIBLHOI0
Os1aromosty4ms:

MMOHMMAaHUE W pean3alus 37J0pOBOTO M Oe30macHOro obpasza KU3HH (370pOBOE TMUTAHUE,
COONIOICHNE THUTMEHUYECKHX MPaBHJI U HOPM, COAIIaHCHPOBAHHBIA PEXKUM 3aHATUH M OTABIXA,
perynspHas gu3ndeckas akTUBHOCTB), O€peXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS
K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHNE IEHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJIJIEKTUBHOIO O€30MacHOTO MOBEIEHUS
B CUTYyalUsX, YIPOKAIOIINX 3I0POBBIO U KU3HU JIHOJIEH;

OCO3HAaHWE€ TIOCTEACTBUA W HENpPUATUS BPEAHBIX MPHUBBIYEK (YMOTPEOJIEHUS aIKOTOJIA,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTUBHOH NI€ATEIbHOCTH TEXHOJOTHYECKOW M COIMAIIbHON HAaIpaBIEHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO I€SITETbHOCTD;

MHTEpPEC K pazNuyHbIM cdepaM NpopecCHOHATbHOW NEesATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 peaTru30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUI0 M CaMOOOPa30BAHMIO HA MMPOTSHKCHUH BCEH JKU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:



9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBILICHHE YPOBHS DKOJOTUYECKOW KYIbTYpbl: MNPUOOpETEHHE ONbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLICHKU X BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IeM U MyTel X peleHus;

CHOCOOHOCTH MCIIOJIB30BaTh MPHOOpETaeMble IPH U3yYCHUU OMOJIOTUHU 3HAHUS U YMEHUS TPU
pelieHnuu MmpoOseM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOJIONOIB30BAHUEM (COOIIOEHUE MPaBHII
IIOBEJICHUS B IIPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHUE PABHOBECHUS B JKOCUCTEMAX, OXPaHy BHUJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HETPUATHE NEHCTBUH, IPUHOCAIIUX BPEIl OKPYKAIOIIEH IPUPOJIHOMN Cpelle, yMEHUE
MPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHUECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JACUCTBUN U
IIpel0TBpallaTh UX;

HaJU4ME Pa3BUTOIO SKOJOTWYECKOIO MBILUIEHUS, HKOJIOTMYECKON KYIbTYphl, OIbITA
JESTEIbHOCTH ~ DKOJIOTMYECKOM  HAmpaBJIEHHOCTH, YMEHHMS PYKOBOACTBOBATbCA MMM B
MIO3HABATEJIbHOW, KOMMYHUKAaTUBHOM W COLMAJIbHON NIPAKTUKE, TOTOBHOCTH K YYaCTUIO B
MPAKTUYECKOU IESITEIBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH M OOIIECTBEHHON MpPAaKTHKH, OCHOBAHHOTO HA JHWajore KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE SI3bIKOBOW M YUTATENBCKOM KYJIbTYPhl KaK CpPEACTBAa B3aUMOJCUCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHUE cneuuUuKd OMOJIOTUM KaK HayKd, OCO3HaHMS €€ poiau B (GOPMUPOBAHUU
PAlMOHAJILHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABICHUS 00 OKpYXKarolleMm
MUpE KaK O €AMHCTBE MPUPOIbI, YEIOBEKA U OOIEeCTBA, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN
U peUIeHUH MPo0JIeM COXpaHEeHUsI IPUPOIHOIO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJsi COBPEMEHHOM NMBMIIM3AIMU: OOecredeHus
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX
pelaTth pecypcHble MpoOJIeMbl pa3BUTHs YEIOBEUYECTBA, MOUCKA IMyTeH BbIXOJA U3 III0OAIBbHBIX
HKOJIOTMYECKUX MpoOJIeM M oOecreueHusl Mepexojia K yCTOHYMBOMY pa3BUTHIO, PAllMOHAIBLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUHM OHMOJOTMYECKMX 3HAHUM B IENAX IOBBIILICHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpPAMOTHOCTHM, KaK COCTaBHOM YacTH ()yHKIIMOHAJIbHOU
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJB30BaTh IOJIyyaeMble 3HAHUS JUIsl aHalu3a U OObBSICHEHHUS SIBJICHUMN
OKpPY)KAIOIIEr0 MHpa M MPOUCXOMAUIMX B HEM H3MEHEHHWH, yMeHHe JenaTb OOOCHOBaHHBIE
3aKJIIOUYEHUS] HA OCHOBE HAyYHBIX (PAKTOB U UMEIOUINXCS JAHHBIX C IIEJIBI0 OTyYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENIbHO MCMOJIb30BaTh OMOIOTMYECKHE 3HAHUS ISl PelIeHus mpoosieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

OCO3HaHUE IIEHHOCTH HAyYHOW JESITEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH INPOEKTHYIO H
MCCJIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HaHUM 1O OHOJOTMH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

MertanpeameTHbie pe3yJibTaThl

MertanpeameTHble pe3ynbTaThl OCBOGHMsI ydeOHoOro mnpenMera «buonorus» BKIIIOYAIOT:
3HayMMble A7 (OPMHPOBAHUS  MHUPOBO33PEHUS  OOy4alOMIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) 00IeHayuYHbIe TOHATHS, OTPaKAIOIIUE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cneun(rKy METOIOB TO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPrus,



SIBJIEHUE, TIPOLIECC, CUCTEMA, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS,
UCClieIoBaHNe, HaOIIO/IeHNe, W3MEpEHHE, SKCIECPUMEHT W JApYrHe); yYHUBEpCalbHbIC Yy4eOHbIC
neiictBus  (mO3HaBaTellbHbIE,  KOMMYHUKATHUBHbBIE,  PEryJIATUBHBIE),  OOECIeunBarOIIne
¢dopmupoBanre (YHKIIMOHAIBHOW TPaMOTHOCTH W COLMAIBHOM KOMIIETEHIIMH OOY4YaloIIMXCs;
CHOCOOHOCTH 00YYAIOIIMXCS UCIOIb30BaTh OCBOCHHbBIE MEKAUCIMILTUHAPHBIE, MUPOBO33PEHYECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEIILHON U COLMAIBHON TPAKTHKE.

B pesynbraTe wu3ydeHuss OWOJIOTMH HA YPOBHE CpeaHero ooOmero oOpa3oBaHUS Y
oOyuatomerocsi OyayT copMUpOBaHBI TO3HABATEIBHBIC YHHBEpCaIbHbIC Yy4eOHBIE EHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCalIbHbIC yueOHbIE ACHCTBUS, PEryIATUBHbIC YHUBEpPCAIbHbIE yUeOHbIE
JeWCTBUS, COBMECTHAS JIEATEILHOCTb.

MertanpeameTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl CpeJHEro ooO1ero o0pa3oBaHUS
JOJDKHBI OTPaXKaTh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENILHO  (POPMYIHpPOBaTH M aKTyaJIM3UPOBaTh MpoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI IOTUYECKOTO MBIIUICHUS (aHAJIN3a, CUHTE3a,
CpaBHEHHSI, KI1acCU(PHUKAIIH, 000OIIEHHS ), PACKPHIBATH CMBICT OMOJIOTHUECKUX TOHATHH (BBIACIIATD
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU IMOHSATUSAMU);

OTIpENIeNIATh IEJTH JCATENbHOCTH, 3a/aBas IMapaMeTpbl W KPUTEPUU HUX JOCTIDKEHHUS,
COOTHOCHUTH PE3YyJIbTAThl IEATEILHOCTHU C MOCTABICHHBIMU LETSIMU;

MCTIOJIH30BATh OMOJIOTHUECKUE IOHATHS I O0bICHEHHS ()aKTOB U SBJICHUN KUBOW TIPUPOJIBI,

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, IeyKTUBHbIC, IO aHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPHUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOJABI U
3aKJIIOYEHUS;

MPUMEHSTh CXEMHO-MOJICNIEHBIE CPEJICTBA JUIS TPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOLICHUHA B H3y4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUM pa3zHOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH pEHICHUs MPOOIEeMbl ¢ YUETOM aHAJIM3a UMEIOIUXCS MaTepUaIbHbIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JI€ATEIILHOCTh, OLEHMBATH COOTBETCTBUE pE3YJbTaTOB IIEIIsM,
OLIEHUBATh PHCKH MOCIIEICTBUH NS TETHLHOCTH;

KOOP/JAMHUPOBaTb M BBIIOJHATH pabOTy B YCIOBUSAX pEATbHOTO, BHUPTYalIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJaJIeTh HABbIKAMU Y4eOHO-MCCIIE0BATEIbCKOW M IMPOEKTHON JeATeNbHOCTH, HaBBIKAMHU
paspemieHus mpooJieM, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY ITOMICKY METOOB
peleHus MPaKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCTIOJB30BaTh PA3JIMYHBbIE BHIBI JCATEIBHOCTH TI0 TOJYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M MPHUMEHEHHI0O B Y4YEOHBIX CHUTyallMsX, B TOM 4YHCIE TpU
CO3JTaHUH YYEOHBIX M COIIMATBHBIX TIPOCKTOB;

¢bopMHpOBaTh HAYYHBIH TUI MBIIUICHUS, BIAaJeTh HAYYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU
MOHATUSIMH M METOJAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHOM NEATETBHOCTH H
KU3HCHHBIX CHTYaIlUsX;

BBISIBJIATH PUUMHHO-CIIEICTBEHHBIE CBSA3M M aKTyaJIM3UpPOBATh 33/1a4y, BBIIBUTaTh TUIIOTE3Y
e€ peleHus, HaXOAUTh apTYMEHTHI JIJIS JIOKa3aTelIbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh MapaMeTphI
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MMOYYEHHBIE B XOJI€ PEIICHUS 3314 PE3YJIbTaThl, KPUTHYECKH OLICHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;



JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISITh LEJICHAPABICHHBIA IOMCK MEpeHoca CPEACTB M CHOCOOOB ACWCTBUS B
npodeccuoHaNbHYIO Cpemy;

yMETh  TEPEHOCUTh 3HAHUS B  [IO3HABATEIbHYID M  IPAaKTHYECKyl0  o0xactu
KU3ZHEJESATENIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJI€U, IPEAJIaraTb OpUTMHAIbHBIC TOAXObI U PELICHHS], CTABUTH IIPOOIEMBI
¥ 331241, JOMYCKAIOIINE AIbTEPHATHBHBIE PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(POpMAIUM (TEKCTe Y4eOHOTO MOcoOwus,
HAYYHO-TIOMYJISIPHOM JuTEepaType, OUOJIOrMUECKHUX CJIOBapsSX M CHPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax manHHbIX, B lIHTepHeTre), aHAIM3UpOBaTh WHGPOPMALMIO PA3IUYHBIX BHIOB H (opm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dopMynHpoBaTh 3ampockl W TPUMEHATH pPa3IWYHBIE METOAbl NpPU IOWCKE H OTOOpE
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOH /7S BBIIIOJIHEHUS YUeOHBIX 33/1a4;

nproOpeTaTh OMNBIT HCIOJIB30BAaHUS HH()OPMAIOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMPATh ONTUMAIbHYIO (OpPMY MPEACTABICHHUS OHMOJIOTHYECKOM
uH(popMaiuu (cxemsl, rpaduKu, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIOJIb30BaTh HAay4yHbIH $3bIK B KauecTBE CpeACTBAa Hpu paboTe ¢ OMOJOrMYecKOou
uH(popMalvel: TPUMEHATh XHUMHUYECKHUe, (U3NYECKHe M MaTeMaTH4YeCKHe 3HAaKU U CHMBOJIBI,
dbopMynel, abOpeBHATypy, HOMEHKIATypy, HCIOIb30BaTh W MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATISIHOCTH;

BJIAJCTh HABBIKAMHM pPACMO3HABaHWS W  3aUTHl  MHpOpMaruu, WHPOPMALUOHHOM
0€30MacHOCTH JTNYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cepax KM3HU, aKTHBHO y4acTBOBATh B JIUAJIOTE WJIH
JMCKYCCHH TI0 CYILECTBY 00CyKAaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CY>KIACHUS
OTHOCHTEJIGHO BBITTOJIHEHHS TpEAsiaraéMol 3a/layd, YYHUTBIBATH HMHTEPECHl M COTJIACOBAHHOCTH
HO3ULUHN IPYTUX YYaCTHUKOB JUANIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaTbHBIE CPEICTBA OOLICHUS, TIOHMMATh 3HAYE€HUE COIUATBHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyalUH, YMETh CMSr4aTh KOH(DIUKTHI U BECTH
NIEPETrOBOPHI;

BJIAJICTh PA3JIMYHBIMU CII0COOaMU OOIIEHUS U B3aUMOICHCTBUS, HOHUMATh HAMEPEHUS IPYTuX
JFO/IeH, TPOSBISTH YBAXKHUTEIBHOE OTHONICHHE K COOECeIHWKY M B KOPPEKTHOW Qopme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIONB30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMAaTh W WCIIOJNIB30BaTh MPEHMYIIECTBA KOMAHJIHOW W WHAWBUAYAIbHOW palOOTHI IpH
peleHn OMOJI0rnYeckoi MpoOsIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh NMPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 UleHa KOJUIEKTHBA,

NPUHUMATD 11€JM COBMECTHOM JEATeIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS
I10 €€ IOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, PACIPEIEIATh POJIM C Y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KaXKJOTO YYaCTHHKA KOMAH/bI B OOIIHIA pe3yabTar 1Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WJEU C MO3UIMH HOBHU3HBI, OPUTHHAIBLHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYHIECTBJIATh MO3UTUBHOE CTPATETNYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYyalUsIX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranm3amnus:

MCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS JIJIsl BBISIBIICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHbBIX
Y Y4eOHBIX CUTYaIUIX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUU IIENIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSX M TMOCTYNKax MO OTHOLIEHUIO K J>KMBOM IPUPOAE, CBOEMY 3J0pPOBBI0 U 370POBBIO
OKPYKAIOIUX;

CaMOCTOSITENTbHO OCYIIECTBIIATh TO3HABATENBHYIO JIEATEILHOCTh, BBIABIATH NPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHbIE 3a/1a4l B 00Pa30BaTEIbHOM ACSITEILHOCTH U HKU3HEHHBIX
CUTYalLUsIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUJIAH PELICHHs] MPOOJIeMbl C y4ETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKON IPYIULMU B Pa3HBIX 00JacCTIX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMHU IMO3HABATEJIbHON PEeQIIEKCHM KaK OCO3HAHUS COBEPILIAEMBIX AEHCTBUM U
MBICITUTENIBHBIX TIPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, UCIOJIb30BaTh NPUEMBI PeIIEKCUU IS
OLIEHKH CHUTYyalluH, BbIOOpa BEPHOIO PELLIECHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsI U IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTHI JPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMINOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

IIpenmeTrHble pe3yIbTaThl

[IpenmeTHble pe3ynbTaThl OCBOEHHS cojepxaHusd ydyeOHoro mnpenmera «buonorus» Ha
yriyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha oOecrieueHre Mpo(HIbHOTO O0y4YeHHUs OOy4YaroIIMXCS
O6uosioruu. OHU BKIIIOYAIOT: CIIELU(pHUECKUE Ul OMOJIOTUN HAay4HbIe 3HAHUS, YMEHUS M CHOCOOBI
NEHCTBUI MO OCBOCHMIO, MHTEPIpETAlM U MPeoOpa3OBaHUI0 3HAHWUN, BUABI JEATEIHLHOCTH IO
MOJyYEHHUIO HOBBIX 3HAHMM M MX NPUMEHEHUIO B Pa3IMYHBIX y4YEOHBIX, a TAaKK€ B peabHBIX
AKHU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUYEeHHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUsI yueOHoro nmpeamera «buonorus» B 10 Knacce nomKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMHA O MECTE€ M POJM OMOJOTMU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAaHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB MPHUPOJBI U PEIIEHUU
npobJIeM parOHAIILHOTO MPHPOJIONONIB30BaHMs, O BKJIa/le POCCUMCKUX M 3apYOEKHBIX YUEHBIX B
pazBuTHE OMOJIOTUH;

BJIaJICHUE CHUCTEMOM OHMOJOrMYecKMX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYEeCKHEe TEPMUHBI U TOHATHUS (KHU3Hb, KJIETKa, OpPraHM3M, METa0oJu3M, TOMEOCTa3s,
CaMOpETYJIALINS, CaMOBOCIIPOM3BEEHUE, HACIEIACTBEHHOCTh, M3MEHUYMBOCTb, POCT U PA3BUTHE),
ounosornueckue Teopun (kinerounas teopus T. [lIBanna, M. [lIneinena, P. Bupxosa, xpomMmocomHas
Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax MHOrooopasusi u



IPOMCXOXKACHUS KYJIbTYPHBIX PAacTE€HUi), 3aKOHBI (€AMHOOOPa3Hs MOTOMKOB IIEPBOrO MOKOJEHMUS,
pacuienieHus, YUCTOTHl TaMeT, HE3aBUCUMOT0 HacienoBaHus I'. MeHens, roOMOJIOTHYECKUX PSIOB
B HaciencTBeHHOH u3meHunBoctd H. 1. BaBuiosa), npuHIUIIB! (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAaMH HAy4YHOTO TO3HAHUS, HCHOJB3YEMBIX B OHMOJIOTHYECKHX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHMCAaHUE, U3MEPEHHE, HAaOII01eHUE, IKCIIEPUMEHT);

YMEHUE BBIIENATh CYIIECTBEHHbIE IPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4Hcie OakTepui, rpuOOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB M CHUCTEM OPraHOB PACTEHHUH, KHBOTHBIX, YEJIOBEKA,
IPOLIECCOB JKU3HEESITEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX TMPOIECCOB: OOMEHAa BEleCTB (METaboNM3M), MPEeBpAIIEHUs] SHEPTHH, OpPOXKEeHNS,
aBTOTPO(GHOIrO M reTepoTpOPHOro TUIIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHesa, 3MOpruoreHes3a, MOCTIMOPUOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHHS, WHIUBHIYaIbHOTO
pa3sBUTHSL OpraHnU3Ma (OHTOI€He3a), B3aUMOJIeHCTBUS T'€HOB, FeT€PO3HCa, UCKYCCTBEHHOIO 0TOOPa;

YMEHHE YCTaHABJIMBAaTh B3aWMOCBS3M MEXAY OpPraHOMIAMH KJIETKH M WX (YHKIHIMHU,
CTPOCHUEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKIMSIMHU, MEXIY OpraHaMu M CHCTEMaMH OPraHoB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA U X (DYHKIMSIMHU, MEKIY CUCTEMaMH OPTaHOB U UX (PYHKIUSMHU,
MEX/y TarnaMu oOMEeHa BELIECTB, ATalaMy KJIETOUYHOTO LIMKJIA U )KU3HEHHbBIX LIUKJIOB OPraHU3MOB,
dTaramMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (EHOTHUIOM, (PEHOTUIOM U (PaKTOpPAMHU CpPEIbI
o0ouTaHus;

YMEHHUE BBIBIATH OTIMYUTEIbHBIC NPU3HAKK JKUBBIX CHCTEM, B TOM 4YHCIE PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOUIME apTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIMKY JJIs I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yYMEHHUE penatb OMOJOTHYECKUE 3a7a4M, BBISIBISATh MPUYUHHO-CIECICTBEHHBIE CBSI3H MEXIY
UCCIIElyeMbIMH OMOJIOTMYECKUMH IPOLECCaMU M SBJICHHUSIMHM, J€JaTh BbIBOABI M IMPOrHO3bI Ha
OCHOBAHHH TIOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOIHATH JJAOOPATOPHBIE U MPaKTHUECKUE PadOoThl, COOIOAATH MpaBuiia MpHu paboTre
¢ Y4eOHBIM U 1a0OPaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAJIbHBIMH  CPEJICTBAMH,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE YYacTBOBaTb B Y4eOHO-HMCCIIENOBATENbCKOM paboTe Mo OHOJOrMM, 3KOJOTMH U
MeIWIIMHE, TPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJWYHO TIPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;

YMEHHUE OLIEHUBATh TUYECKHE acTIeKThl COBPEMEHHBIX MCCIIEIOBaHUN B 0071aCTH OMOJIOTHN U
MeIUIUHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE, HAIIPABJICHHOE U3MEHEHUE r'eHoMa U
CO3/1aHHU€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oynyiieil mpodeccuoHaTbHON NEATENbHOCTH B
o0iacTi OMOJIOTHH, MEAWUIIMHBI, OMOTEXHOJIOTUH, BETEPHUHAPHHU, CEITBCKOTO XO3SCTBA, MUIIEBOH
IPOMBIIIJICHHOCTH, YIIIYOJIsATh MO3HABATENbHBIM MHTEPEC, HApaBJIEHHBIH HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Npodeccur W MPOJODKEHHE OHMOIIOTHYECKOTO 00pa30BaHUSI B OpraHU3AIHIX
cpeaHero npo¢eCCHOHaIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpeameTHBIE pe3ynbTaThl OCBOEHUSI yueOHOTO Tipeameta «buonorusi» B 11 Knacce nOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHWIA O MECT€ W POJIM OMOJIOTHH B CHCTEME E€CTECTBEHHBIX HAyK, B
(bopMHpPOBaHNYU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPa, B TO3HAHUHU 3aKOHOB IPUPOIBI
U pEICHUH SKOJOTHYECKHUX TPo0IeM 4eJI0BEYEeCTBa, a TAKXKE B PEIIEHUH BOIIPOCOB PAIMOHATIHLHOTO
IPUPOJIONONIB30BaHUsA, U B ()OPMUPOBAHMM LEHHOCTHOIO OTHOIICHUS K MPUPOAE, OOILECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yYMEHHUE BIAJETh CHUCTEMON OMOJIOTMYECKUX 3HAHWUU, KOTOpas BKIIOYAET OINpENeIeHUus MU
IOHUMaHHE CYLUIHOCTH OCHOBOIOJIAralOUX OHMOJOIMYECKMX TEPMUHOB W TOHATHH (BUA,
JKOCcHCTeMa, Ouocdepa), Ouonoruyeckue Teopuu (dBomionMoHHass Tteopusi Y. JlapBuHa,



CUHTETHYECKass Teopus sBomoruu), ydeHus (A. H. CeseproBa — 0 MyTsSX W HaNpaBJICHHIX
sBomtonun, B.M. Bepuazackoro — o 6uocdepe), 3akoHsl (reneruueckoro pasnosecust Jx. Xapau u B.
Baitn6epra, 3apoxprmeBoro cxonactBa K. M. bspa), npaBuna (munumyma FO. JluGuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH), TUIIOTE3bI (TUnore3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJeTh OCHOBHBIMHM METOJAaMH HAyYHOIO II03HAHMs, HCIOJIb3YyEeMbIMUH B
OMOJIOTUYECKUX HCCIENOBAaHUAX IKHBBIX OOBEKTOB M JKOCHUCTEM (ONMHMCaHHE, W3MEpEHHE,
HaOJII0ICHNe, SKCIIEPUMEHT), CHoco0aMM BBISBICHHUS W OLIGHKM aHTPONOIE€HHBIX H3MEHEHUH B
IIPUPOJIE;

YMEHUE BbIIIENATh CYILIECTBEHHbIE IPU3HAKHU: BUA0B, OMOT€OLIEHO30B, SKOCUCTEM 1 OHoChepsHl,
CTa0MIIM3UPYIOMIETO, ABMXKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpPA, aJIONAaTPUYECKOTO U
CHUMIIaTPUYECKOI 0 BUJ000PAa30BaHus, BIUAHUSA ABHKYILUX CHJI 3BOJIIOLIMY HA TeHO(QOH MOMYIISLNY,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpene OOWTaHMs, YepelOBaHWs HAIpaBICHUH SBOJIOINH,
KpYroBOpOTa BEIIECTB U IOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aUMOCBS3H MEXIY MPOLECCAMU 3BOJIIOIMH, JBWKYILIUMHU CUIAMU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX 3KOCUCTEM U IPUCIOCOOTIEHUSIMHI K HUIM OPraHU3MOB;

YMEHHE BBISABIATh OTJIMYUTEIbHBIE IPU3HAKU KUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BUAOB K
cpeae oOuTaHus, aOMOTHYECKUX M OUOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOI'€HHBIX N3MEHEHUI B IKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCHOJb30BATh COOTBETCTBYIOLIME apryMEHTbl, OMOJOIMYECKYI0 TEPMHUHOJIOIHIO U
CUMBOJIUKY Ul JIOKa3aTeJIbCTBA POJCTBA OPraHM3MOB pAa3HbIX CUCTEMATUYECKUX TIPYIIIL,
B3aMMOCBSI3U OpPraHU3MOB M CpeAbl OOMTaHMs, €IMHCTBA YEJIOBEYECKHX pac, HEO0OXOAUMOCTH
COXPAaHEHHUS MHOrooOpa3usi BHJIOB U 3KOCHUCTEM KaK YCJIOBHS COCYLIECTBOBAHMS MPUPOIBLI U
YeJI0BEYECTBA;

YMEHHE pelaTb OMOJOTHYECKHE 3aaui, BBISBIATH MPUUYUHHO-CIICIACTBEHHbBIE CBA3H MEXIY
UCCIIelyeMbIMH OMOJIOTMYECKUMH IPOLECCaMU M SBJICHHUSIMHM, J€JaTh BBIBOABI M IPOrHO3bI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATE JaOOpaTOpHbIE U TPAKTUUYECKHE pabOThI, COOII0AATh TpaBuiIa MpU padboTe
¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, NPOBEPATh HUX HKCHEPUMEHTAIBHBIMU CpEACTBAMH,
(bopMynupys Ledb UCCIeA0BaHNUs, aHAIM3UPOBATh ITOJYYEHHbIE PE3YNbTAThl U JIEJIaTh BBIBOIbI;

YMEHHE YYacTBOBAaTh B Yy4eOHO-HCCIIEOBATENbCKOM paboTe mo OHOJOrMM, 3KOJOTHH U
MEAUIIMHE, MPOBOAMMOM Ha 0a3e NIKOJbHBIX HAy4YHBIX OOIIECTB, M MYOJWYHO MPEICTaBIATh
MOJTyYeHHBIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EpEeHIUX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HHU, YETIOBEKA U YEJIOBEYECKUX
pac, o0 Ipu4YMHaX, MOCJIEACTBUAX U CIIOco0ax Mpe1oTBpalleH s TI100albHbIX U3MEHEHU B Onocdepe;

YMEHHE OCYILIECTBIISATh OCO3HAHHBIN BBIOOp Oyaymield mpodeccuoHaNbHOM NeSTENbHOCTH B
o0sacTi OMOJIOTHH, 3KOJOTMH, MPUPOIONOIb30BAHUS, MEAULIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEPUHAPUU, CEIBCKOI0 XO34MCTBA, MUIIEBOW MPOMBINUIEHHOCTH, YTIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HANpaBJIEHHBIH HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH NMpodeccuu U MpPOJOJIKEHUE
OMOJIOrMYecKOro OOpa30BaHMsS B OPraHMU3AlMIX CpPEAHEro Mpo(ecCHOHATbHOTO U BBICHIETO
oOpa3oBaHMUsI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne |HammenoBanue pa3nesioB u| YueOHble | KonTtpoabH |IIpaktuyeck 30P/11OP
n/n TeM 4achbl ble pa0oTbl | ue padoThl
1 |buonorus kak HayKa Bu6muoteka [JOK
1 https://m.edsoo.ru
[7f413368
Kuppile cucTeMbl U HX bu6nmmoreka [IOK
2 |u3yueHHe 2 https://m.edsoo.ru
[7f413368
buonorus kinetku bu6nmoreka [IOK
3 2 0.5 https://m.edsoo.ru
[7f413368
XuMudeckass  OpraHu3arus bu6nunorexa LIOK
4 |kIeTKu 10 1 https://m.edsoo.ru
[7f413368
CtpoeHue U QyHKIMU KIETKH bubnnoreka [JOK
5 8 1 2 https://m.edsoo.ru
[7f413368
Oo0MeH BEIIECTB u bu6nmorexa LIOK
6 |mpeBpalieHHME OJHEPIUU B 9 1 https://m.edsoo.ru
KIIETKE [7f413368
HacnencrtBennas bu6nmorexa LIOK
7 |uHbopManus W pearH3aIusl 9 0.5 https://m.edsoo.ru
e€ B KJIETKE [7f413368
JKu3HeHHBIN IMKIT KISTKU bu6nmorexa LIOK
8 6 1 1 https://m.edsoo.ru
[7f413368
Ctpoenune u  GyHKIUH bubnnorexa [JOK
9 |opranuszmMoB 17 1 1.5 https://m.edsoo.ru
[7f413368
PasMHOXEHUE U pa3BUTHE bubmuoteka [IOK
10 |opranu3moB 8 1.5 https://m.edsoo.ru
[7f413368
I'enetuka — Hayka O bubmuoteka [IOK
11 |maciieCTBEHHOCTH " 2 0.5 https://m.edsoo0.ru
M3MEHYMBOCTH OPTaHU3MOB [7f413368
3aKOHOMEPHOCTHU bubmmoreka [JOK
12 |HaciuencTBEHHOCTH 10 1 https://m.edsoo.ru
/71413368
3aKOHOMEPHOCTHU bubmmoreka [JOK
13 |u3MeHYnBOCTH 6 1 https://m.edsoo.ru
[7f413368
I'enetuka yenoseka bubnunorexa LIOK
14 3 0.5 https://m.edsoo.ru

/71413368
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Cenexuusi OpraHu3MoB

bu6nuoreka [IOK

15 4 1 https://m.eds00.ru
[7f413368
buorexnonorus u bu6nuoreka [IOK
16 |cuHTETHYECKAs OMOJIOrHs 4 https://m.edsoo.ru
[7f413368
OO01ee KOJMYECTBO YACOB IO 102 13

nporpamMmme
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TEMATHYECKOE IINTAHUPOBAHHME

11 KJIACC
Ne HaunmeHoBaHue YueOnsbie | KonTpoubnsblie | [IpakTnueckne 0P/IIOP
n/n pa3iesioB U TeM 4acebl padoThI padoThI
1 |3apoxneHue u pasBuUTHE Bu6muoteka [JOK
3BOJIIOLMOHHBIX 4 https://m.edsoo.ru/
MIPEICTaBICHHIA B 7413368
OmoJIorNuN
M oi bubmuorexa [JOK
2 MKPOIBOTIOIIL 1 14 1 2 https://m.edsoo.ru/
pe3yabTaThI 7§413368
MakposBoaonus u € bubmorexa LIOK
3 P H 6 https://m.edsoo.ru/
pe3yabTaThI 7§413368
TbOHCX O LCHIE " bubnuoreka [IOK
4 p A 3 15 1 1.5 https://m.edsoo.ru/
pa3BUTHE KU3HH Ha 3emiie 7§413368
DOCX O LCHIE bubmuoreka [{OK
5 P _H 10 1 https://m.edsoo.ru/
YeJI0BEKa — AaHTPOIIOTEHE3 7§413368
Okojoruss — Hayka o bubnuoreka [IOK
B3aMMOOTHOIIEHHSIX https://m.edsoo.ru/
g |opramusmos u 3 05 7f413368
HaJOpraHU3MEHHBIX
CUCTEM C OKpYyXKarolen
cpenoit
Opranm3smMbl W cpena bubmorexa OK
7 6p pest 9 1.5 https://m.edsoo.ru/
ODITAHI 7413368
DKOJI0THS BHJIOB u bubmorexa LOK
8 . . a 9 0.5 https://m.edsoo.ru/
TOMY AT 7413368
DKkoyiorusi  cOOOIIEeCTB bubmorexa OK
9 5 . t ’ 12 0.5 https://m.edsoo.ru/
KOJIOTUYECKHE CUCTEMBI 7§413368
but6mmorekxa [IOK
10 |Procdepa — rrodabnas 6 https://m.edsoo.ru/
HKOCUCTEMA 7§413368
YenoBek M OKpy’Karomias bubmmorexa HOK
11 . Py B 6 1 https://m.edsoo.ru/
cpena 7413368
but6mmorekxa [IOK
12 |PesepBHOE Bpems 8 https://m.edsoo.ru/
71413368
O61ee KomvecTBo yacos mo | 102 4 7.5
nporpamMme
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