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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuum mnpemnojaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHou oOnactu «EctecTBeHHO-
HayuHble npeaMmeTs». CormacHo mnosoxkeHusM PIOC COO npodunbHbie
ydeOHbIE TIPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeHUM MpodheCCHOHATBHBIM 1 BRICIINM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTH HAay4YHOT'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHAYET TMOCJIEIOBATEIbHOCTh W3YYEHHs y4eOHOro Marepuaia ¢ Y4yEToM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4YeOHOTO TIpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTWYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCMUTaHUWE OEpeXKHOTr0 OTHOIICHUS K OKpYXKarolled NpupoaHou cpene. B
mporpaMme Mo OMOJIOTMH TakKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro MpeaMeTa
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAllpeAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GbOpMHpPOBAaHUHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTUYECKOTO O0Opa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

VYueOubiit npenmer «buosorus» Ha YpoBHE CPEIHEro o0uiero oopa3oBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacIvipeHue U yriyOJieHHe 3HAaHUW O0O0yYaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJIIPHON W KJIETOYHOM OHMOJOTHUH, SMOPHOJIOTUU W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUH, YBOTFOIIMOHHOTO YISHUS U IKOJIOTHH.



Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3ax W OpraHu3alMsIX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmiupeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIAJHOTO U TIOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPHUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OMOJOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMUA OOYYAIOIIUMHUCS TPH H3YYECHHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpeamery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4YarOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIIOLMY OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMU PA3BUTHUS, TEHETUKU W CEJIEKUUHU, OUOTEXHOJOTMU M CHUHTETHYECKOU
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHHUS OO0y4arolmuxcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIIOLHMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CHEUUTh  OCBOEHUE
0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTUH, IPUKIIATHBIX aclieKTax OMOJIOTHYecKuX 3HaHui. Jlis
pa3BUTUSL M TOJAEpXKaHUS HHTepeca oO0ydarommxcs K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUYECKOI0 MaTepHalia B COAECpPKaHUU MPOTPAMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHMS M PAa3BUTHUS
TOM WIM HMHOW 00iacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHUE BAKHEUIIUX OMOJIOrMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHHIt
WCIIOJIb30BaTh TH 3HaHUS B (DOPMUPOBAHUM MHTEpeca K OnmpenenéHHoil o0aacTu
poeCCHOHANILHON JIeATeNTbHOCTH, CBSI3aHHOW C OHWOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.

Joctmxenne uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriyOIE€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIeIYIOIINX 3aa4:



OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJAMH TO3HAHUS >KUBOW MPUPOIBI:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETHYECKOW OHOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTHH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBENCHUS  OMOJOTHYECKHUX
WCCIeNOBaHN B Jjabopatopun W B mpupone (HaOmoaeHWe, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHHE OOYYarONIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAIM3UPOBATh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMAIIUIO; TOJIH30BATHCS
OMOJOTUYECKONM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOCH NEATEILHOCTH IO
OTHOILIEHUIO K OKpYXarollel NpupogHOW cpene, COOCTBEHHOMY 3J0pPOBbIO U
3JOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBaTH U  COONIOAATH  MEpPbI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOW >KU3HEIEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX MPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI HHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMPOIECCe 3HAKOMCTBA C BBIJIAOIIMMUCS OTKPBITUSIMH W COBPEMCHHBIMHU
UCCJICIOBAHUSIMU B OHWOJIOTHM, PEIIAEMbIMU €10 MPOOJIeMaMH, METO0JIOTHEN
OMOJIOTrMYECKOr0o UCCIIEIOBaHMS, MIPOBEICHMUSI IKCIIEPUMEHTAIIbHBIX
WCCJICIOBAHUM, PEIICHHs] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1IEJIOM M K OTJIEJIBHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMHUPOBAHUE DKOJIOTHUECKOM,
TFeHEeTHYECKOM TPaMOTHOCTH, OOIIeHl KyJIbTypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuobpeTeHrne  OOyJaromMMHCS  KOMIIETEHTHOCTH B pallOHAIBHOM
MIPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEICHHUS B TIPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, Onoc(ephl), COXpaHEHUH COOCTBEHHOTO 3I0POBbS U 370POBbS
OKpY)Karolux Jrojged  (coOmromeHuss Mep npodriakTuku — 3a0o0JieBaHUM,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACITETPHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMONOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBMW  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VIH/INBU1yaJIbHOU oOpazoBarenbHON TPAaEKTOPUHU, CIOCOOCTBYIOIIEH



NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUIYIEHBIMU HHTEPECAMH U TTOTPEOHOCTSIMU PETHOHA.

OO1ee 4ncao 4acoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTHH Ha yriIyOJCHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUSI OMOJIOTHH
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsIX CPETHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTENbHBIM YCIOBHEM MPHU 00yUYEeHUU OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OpaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0Oy4aroluxcs B BHIMOJHEHUH MPOEKTHBIX U y4EOHO-UCCIEN0BATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEICNACTCSs Yy4YUTelleM Ha OCHOBE HMEIOUIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJIorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  MOPOOJIEMBI.
DyHIaMEHTalbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMOJIOTUH.

3HadeHne OWonoruv B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cszanHble ¢ Omonorueld. 3HaYeHUE OHOJIOTHH B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpanumn

[Toptpets: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

KuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouosnoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3yydaromme xuBble CUCTEMBI HA PA3HBIX YPOBHAX OpPraHU3alUH.

N3ydeHne XKUBBIX cUCTeM. Meroasl Omosormdeckord Hayku. HaGmromeHwe,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCUMOM TiepeMeHHOU. [InanupoBanue »skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuipl u cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buosorundeckue
cucteMmbl», «CBOWCTBA KWUBOW MAaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TkKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay, «buoreonenos», «buochepa», «Metosl
M3y4EHUS )KUBOU MPUPOJIBD».



O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE IS IPOBEACHHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OTKpBITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(epeHIInaTbHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBI MHUKPOCKOID,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MHKPOCKON, MUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOJOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anexrpodopes, aubdepeHmaIbHoe HEeHTPUGYTUPOBaHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOpUTENIA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsiiuu. MuHepaabHble BEIIECTBAa KJIETKU, MX OUOJIOrHYecKas
poJib. PoJib KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannueckne BellecTBAa KIETKH. buosornueckue mnojauMepsl. benkwu.
AMMHOKHUCIIOTHBIN cocTaB O0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEPTUYHAS
CTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  OGenkoB.
buonornyeckue GpyHkuun 0enkoB. IIpuonsi.

Yraesoael. MoHOCaxapuabl, AMCaxapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonoruueckue pyHKIUM YTIIEBOIOB.

Jlunuast. 'uapodunsHo-TUapOPOOHBIE CBOMCTBA. Kilaccudukanus munuios.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYITPOHUL[AEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBumo Yapradda. Ctpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moisekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
Kietke. [pyeue nykneozuompugocghamer (HTP).CexBenuponanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoisiorusi: OMOXMMUYECKHe U OMO(U3NYECKUE UCCIIEIOBAHMS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONeEKyl. Mooeruposanue
CmMpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpersr: JI. [lomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Huarpammel:  «PacripeneneHue XUMUYECKHX 3JIEMEHTOB B HEXKHBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoamdeckass Ta0auIlAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHHE: XUMUYECKAs TOCYIa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO KAaU€CTBEHHBIX
peaKuumny.

JlaGoparopuass  padora  «lccrmenoBaHne — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUMH KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoOTHIECKOM KieTku. KieTouHas cTeHka OakTepuid U apxen.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOo(dHON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTUYECKYI0 MeMOpaHy: MacCUBHbBIN
(muddy3us, obOneruénnas aud@ysus), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMmOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.

[utomna3ma. [{uto3ome. [lutockener. [[Brxenue nuroriazmbl. OpraHoubl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBl KIETKH: JHAOIUIAa3MAaTHYeCKash CeTh
(BIIC), anmapart T'ombmku, JTU30COMBI, UX CTpoeHHE W (yHKIHMH. B3anmMoCBS3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanuszm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3



KJIETOYHBIX ~ MeMmOpaH. [mankuii  (arpaHynsipHbIA) — 3HIOMJIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEILIECTB B KJIeTKE. Bakyonn pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJPWUH,  IIJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (yHKUMHM MHUTOXOHIpuM U miactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  TJIACTHIBI  (OTOCHHTE3UPYIOUIUX  DYKapHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUMN.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (YHKIIMHM HEMEMOpaHHBIX
OpraHOUJI0B KJIETKU. Pubocomsl. IIpomeosicymounvie Qunramernmul.
MuxkpodunamenTsl.  Akmunogvlemukpouiamenmsi.  MpIIIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbvl HeMblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sipa, XpOMaTHH, KapuoIia3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benku
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpancnopm.

Kinerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTENbHOW  KJIETKn», «CTpoeHHe
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.

JlabopaTtopnass pabora «l3ydyeHue CTpPOEHUS KIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3ydeHne cCBOMCTB KJIECTOUYHON MEMOpPAHBI.

JlaGoparopnass padora «lccienoBanue mia3mMoyi3a W JETUIA3MOJIMN3A B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AcCUMMIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEIIECTB: aBTOTPO(HBI W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamnieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peaKkiuii OT pa3INYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BelieCTB B KieTke. DOTOCHHTES.
AHokcueenHvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HAUCHNE (POTOCUHTE3A.

XeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIupyromue OaKTepuH, XKele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HAUYECHHUE XEMOCHHTE3a.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITIOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. IHepeusi MmemoOpannozo 2paduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SFHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Toptpersr: k. IIpuctnu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaTUTUYECKOM  aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl).

JlabopaTtopuass pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (oTocuHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacseacrBeHHasi uHGoOpMaIus U peajinu3anus eé B KJIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHTe3 PHK. IlpuHummei
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.



Tpancnsaus u e€ stansl. Yuactue TpancnopTHeix PHK B Onocunrtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHUOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (®. Kako0, XK. Mano). Monrexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HexiieTouHbie (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, UuHmezpasa.

Bupychbie 3a0o0eBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN/, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz doavuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKHi Kom», «Bupych»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza um  MuTos.
Oco0OeHHOCTH TpolieccoB, MpoTeKawlux B HHTepdasze. [loaroroBka KiIeTkH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsiii cunte3 JJHK — permmukanms. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIUIEIbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. CTaguy MHUTO3a W MNPOUCXOJAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHUe
MHTO3a.

Perynsinmss mutoThueckoro nukiaa kietku. [Iporpammupyemasi kieTodyHas
rudesnp — arnomnTos.

Knerounoe snpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. Mexanuzmol
npoaughepayuu, oughghepenyuposku, cmaperus u eubenu xiemox. «lLugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KIemkKu.

JlemoHcTpanuu



Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKW», «Mwuto3», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KIETKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonoruueckoe pazHooOpa3zue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3auMoCBsA3bp 4YacTel MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMsl opraHoB. Opranusm kak exuHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKIMNA U PacoNIOKEHHS TKaHE! B OpraHax pacTeHUN.

TkaHu KMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACITOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TeHepaTHMBHBIE OpraHbl pacTeHuil. Opransl H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  J[BMKEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTIOKIJIETOUHBIX pPaCcTEHUIl:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >XUBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanue opranusmoB. Iloryomenue BOABI,  YIVIEKHCIOIO rasa W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. llutanue >XMBOTHBIX. BHyTpuIlOn0oCcTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUILIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jp1xanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHMSI JIETKMX IM03BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUAHU JETKUX y MTHL U
MIIeKonuTatomux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcriopT BemeCcTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Brigenenne y opranu3mMoB. Beigenenue y pacteHuil. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunbTpanus,
CEKpeIlus U 00paTHOE BCACHIBAHWE KaK MEXaHWU3MbI PaOOThI OPTAHOB BBIJCICHUSI.
CBs13b MOJIOCTH TeJa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Brinenenue y
MO3BOHOYHBIX >KMUBOTHBIX W uenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOM 3a1UThl. ODUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopus KiIoHaIbHO-celdekTuBHOro ummyHuteta (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryiasiuus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbie U yCIOBHBIE pe(IICKCHI.

['ymopanbHas perysanus U SHAOKPHUHHAs CUCTEMA YKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptpert: U. 11. ITaBnoB.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOECHHUE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTelms,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BprgenutensHas cucrtema», «IHIOKPUHHAS cucTeMa», «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUN»,



«KpoBE€HOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC SK3EMIUIIPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I IEMOHCTPAIMH MIOYBEHHOTO ¥ BO3YIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeKoB Mo AeicTBrUeM (epMEeHTOB, 000pya0BaHUE AJIs
JIEMOHCTPAILMK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrosoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIIOPYJISIUSA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJIOBOrO Ipolecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10510BBIE KENE3HI.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenuwe. Tumbsl  ApoOieHHs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiiia (dMOpUOHANIbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PasButue ¢ wmetamopdo3oM y OECMO3BOHOUYHBIX U



MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4YecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Ipolecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE U Pa3BUTUE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJIALA OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmunpel u cxembl: «BereraTuBHOEe pa3MHOXeHUE», «Tumbel Gecrosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIIECHBI»,
«PazMHOXkeHue ruape», «Menos», «XpoMmocoMmsel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3ButHe», «Pa3BuTHe Malckoro xyka», «Pa3Butue capaHum,
«PazButne nArymkm», «J{BOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTCHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckas padora «BbIsIBIEHHME MNPU3HAKOB CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHU3MoOB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. Konbioa, H. 1. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJJielbHble TE€Hbl, AJIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIM
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JlemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbl CKPELIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX
WCCIIEOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH
ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUS. [ UMOTEe3a YUCTOTHI TAMET.

AHanuzupytoniee ckpemuBanue. [[poMeKyTOUHbINM XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonorndyeckue  OCHOBBI  JAUTUOPHUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojila. XpOMOCOMHBIM MEXAHU3M OIMpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [lnenoTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBECHHBIM aJUIeIM3M. B3amMoIelcTBHE HEaJICIbHBIX TI'C€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBbiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Menpaensi», «AHanu3WpyoUIee CKpeluBaHue», «HemomHoe aOMHUHUPOBaHHEY,
«ClermIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eliCTBHUE T'€HOBY.

O6opynoBaHue: MoOJeNb JUIsl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb A
JIEMOHCTPAlMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3odumnay.



IIpakTuyeckas padora «V3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMHUpOBaHUM (PEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuanmonHas kpuBas (B. Horanmucen). CoiicTBa MoaupuKannoOHHON
W3MEHUYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTH. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HMToIIa3MaTuyeckue Myranuu. CoMaTUYecKUuEe U MOJoBble MyTauuu. [[pudnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBuiio). BHesinepHas MU3MEHUHMBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUXx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuet u  cxeMbl: «Buael  um3MmeHumBOCTHY», «MoauduKalMOHHAS
U3MECHYHUBOCTDY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OnnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeI0BeKay, « Buasl MyTammii.

OO6opynoBaHuE: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (potorpadum) >KUBOTHBIX C PA3IUYHBIMUA BUJIaMU U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytaiuu y apo3o¢unasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioOBeKA

Kapuorun uyenoseka. MexayHapoaHas IporpamMMa MCCIIEIOBaHUS TE€HOMA
yejnoBeka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIeHEaJOTMYeCKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemeHHOE ONPEAEIIECHUE TE€HOTHIIA:



MOJJHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACNEeNCTBEHHOM IMPeapacioyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHMYECKOTO rpy3a». DTUYECKHE ACIEKThl UCCIIECIOBAaHUN B
00J1acTH peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIe cpeanl. | eHeTnueckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanun

Tabmumpr u cxembl: «Kapuotun yenoBeka», «MeTolbl U3y4eHUS! TEHETUKU
4yenoBekay, «I eHeTnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUUs. 3apOKICHUE CENEKIMH U JIOMECTUKALMH.
Yuenue H. WM. BaBunoBa o lleHTpax mnpoUCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, Mmopoaa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacieacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadueHue s
CEJIEKIIMOHHOU pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIMOHHOM CCJICKIIUU. HcnurwiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PagyanOHHBIN M XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHME TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pekomOuHaHTHBIX JIHK 11t momydeHus nexoqHoro Marepurana sl CEIeKIIUH.

[Tomyuenue MTOJITUILIIOUIOB. BryTtpusuaosas THOPHIM3ALIHSL.
brnuskopoacTBEHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepojcTBenHoe
CKpelnIMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBUOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
PeBOIOYUAY.

CoxpaHeHUE U U3YYEHHE T'CHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2EHEMUYECKUMU PecypCcamu CelbCKOXO3AUCTMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yeax VIVHUeHUs CYUeCmeyiomux U co30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUl,
nepeodosvix uoetl U nepCcneKmuBHbiX MmexHoI02UlL.

JlemoHcTpanuu



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

Tabnunp! u cxemsl: «LIeHTpBI NPOUCX0XKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHON M3MEHUYUBOCTHY,
«Mertonpl cenexuum», «OTnanéHHas ruopuanzanusy, «MyrareHes».

JlabopaTtopHast padora «J3ydeHne cOpTOB KyJIbTYpHBIX PACTEHUHN U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHH PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIaOOpPaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yeEMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJeOOMeueHue, TMOIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKHX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LEJIBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKallliX HE BCTPEUAOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comatuyeckas rTHOpUAM3aLUA M COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUuu pacteHuil. llonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AULEKIIETOK U KJIIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIIAHTALMU sI€p KIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYD.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHuss W TMEPCHEKTUMBBI  XPOMOCOMHOM W TE€HHOM  HMHXXEHEPHM.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YeJOBEKA I OLIEHKH COCTOSIHMS €ro 340poBbs. VCHOJIb30BaHHE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHHA TPEXMEpHOro OMompwHTHHTA W cKaddonmaunara
JUISL PELIeHUs 3a1a4 IIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHure BEKTOPHBIX BaKIMH C IEJbI0 00ecrevyeHuss KOMOMHHUPOBAHHOMN
3anThl OT Bo3Oynuteneidr OPBU, ycTaHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB



¢ynkuonupoBanus PHK-coneprkammx BuUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IPOTYKTOBY.
JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHiIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KIIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3IBOJIOLMOHHBIX NpeACTABJICHHUI B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. lIpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenpbHocTh Y. /[apBuna.

JIBrKy1Me CUiibl 3BOTIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXXEHHS  OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunrernueckoi teopun sBoftonnu (CTD). HelrpanpHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOLMOHHAS Ouosiorusd. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu

[Toptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, U. 1. llImansraysen, Ix. Xongenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuer)y,
«Jlectnuua xuBbIX cymectB (o Jlamapky)», «MexaHusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. apsunay, «Haxonku Y. Jlapsunay, «DopmMbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyIbTypHBIX (Hopm
KarmycThl», «[1opopl JOMaTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUM,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIIOLIVM.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIEMEHTAapHas €IWHULA 3BOJOUHH. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJSUU KaK DSJIEMEHTApHOE SBOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHosecus Jx. Xapnau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJ€HHbIE W3MEHEHMs 4YacToT ajiened B nonymsauusx. Oddext
ocHOBaTeNd. IDggexm Oymuiiounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpaszusi: npuyunsl u cieocmsus. llposenenue s¢hpexma opetigha eenos 6



oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  mOMyJISIuiL:
reorpadudeckas (MpocTpaHCTBEHHAs ), OroJoruuecKas (pernpoayKTUBHAS).

EcrectBennbiit oTOOp — HampaBisommi (HakTop SBOIIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUMNA,  pPa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco6IeHHOCTh  OpPraHU3MOB  KaK  pe3yslbTaT  MHUKPOIBOJIIOLHUU.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHWH Yy  OopraHu3MoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumeps! nmpucnocobieHuii y opranu3MoB: MOp(hOIOTHYECKHE,
duznonornueckue, - OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputrepum u cTpykTypa. BumooOpasoBanue kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE (momumIoUIU3aIus,
rulOpuauzanus). JJIuTenbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexann3mbl GOpMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pasHsl.

Ponp  3BOdIOIMOHHON OuWOJOrMM B pa3paboOTKEe HaydHbIX METO/OB
COXpaHeHus: 6ropazHooOpasust. MUKPOIBOMIONMS U KOIBOJIIOLMS [1apa3uTOB U UX
X03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYUMBOCTHY, «llomynanronHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/Buxyiue
CWJIbl HBOJIIOLUN», «DKOJIOTMYECKass M30JSAIUs MONYJSALUUA CeBAaHCKOW (popenmy,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHpIN MenaHu3M», «KuBble uckonaemsiey, «lI0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocobsl BugooOpazoBaHusy», «leorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionasl pactreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEped C MNpUMepaMH pa3IMUHBIX TMPUCTIOCOOJIEHUM, dYyuena NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).



JlaGopaTtopnas  pabGora  «IIpucnocoOneHuss  OpraHu3mMoOB U HX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHUE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBomoruu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpPTaHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus sBotonuu. CpaBHeHUE (QIIOpPHI H
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUYECKHE METOIbI H3yUCHHS
ABONIONMM. ['eHeTHYeckne MeXaHU3Mbl JBOJIIOLIMM OHTOT€HE3a M TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (HUIOTEHETUYECKHUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvt yHKYuUi.
HeoGpatumocTs 3BoMtonMK. AnantuBHas pagauanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JleMoHCTpauumn

[Hoptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabnuipl u cxembl: «DUIOTeHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emm», «peid KOHTHHEHTOBY,
«Penuktery, «HaudanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHb, «PyIMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. JJoHaydHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['MnoTe3a MOCTOSTHHOTO CaMO3apOXKIEHHUS KU3HU U €€ ONpoBepkeHUe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [Imanerapnas
(reosoruueckas) SBOJIONUSA. XHMHYECKAas OHBOIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoamepBarHas rumoresa A. .



OmnapuHa, runoTe3a nepBu4yHoro Oynpona Jx. XomnaeitHa, reHeTH4ecKasi TUIIOTe3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn U MeTroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENIbHAsT M aOCONIOTHas
reoXpOoHOJIOTHs. ['€0XpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEepBhIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl SBOJIONUU BHICIINX pacTeHUuU. OCHOBHBIE apOMOPGO3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTEHUI.

OCHOBHBIE ATallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Benjyckas ¢dayna. KeMOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIOBUS U BIMSHHUE HA TA30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €rO
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kimaccudukamm
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [Tactep, 1. . Meunuxkos, A. H.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanpl  HEOPraHMYECKOW  3BoJOUUM», «['eoXpoHOJOrMYecKas  IIKaJIay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHpPoAbl», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO



Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocrteiimme», «KuieuHOMonoCTHbIEY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTHe KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4elia MTUI W 3BEpEN,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi padora «MoaenuMpoBaHHE — ONBITOB
Muepa—FOpu 1o n3y4eHn0 abHOTEHHOTO CHHTE3a OPraHUYECKUX COCTMHECHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi padora «l3yueHue M omnHMcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3ydeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPECTABICHUN O MPOMCXOXKIAEHUHM YEJIOBEKa. PelnrnosHeie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA €  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl (hakTopbl) aHTPOIMOreHe3a: OUOJIOTHYECKre, COI[HaTbHbIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHuMe dYenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTHUBI — OOIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MpENoK
HEAHAEPTAIBLCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YenoBeK HeaHIepTaTbCKUM
Kak BHJ JIIOJICH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasleoreneTrka u najieOreHOMMKA.

DBOJIONNS COBPEMEHHOTO 4esnoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanuroHHbIN Tiponiece u noauMopdusM. [lomynsiuoHHbIE BOJHBI,



nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdarue o pace. bousblume pacel: eBpomneouaHas
(eBpa3uiickas),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoit cpeasl u  Apeida TeHOB Ha MOPQOJIOTHIO U
(buU3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOMNOJIOTUSI U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOTIONNU OHMOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD), «JIBHXKYIIME CHIIBI aHTPOIIOT€HE3A», « DBOJIIOLMOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITO0BEKa», «Pachl 4ETTOBEKaY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TMPEAMETOB MaTepUaIbHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeOBeKa, MOJIEh
yeperna 4YeIOBeKa M 4Yepena IIMMIIAH3€, MOJICNIb KUCTH YEJIOBEKAa M KHUCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnn, B. H. CykauéBa. Pa3nensl u 3amaun
3K0JIOTMHU. CBSI3b IKOJIOTUU C IPYTUMU HAYKaMH.

Metoasl skosoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA  4YeJIOBEKa. DKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu



[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpr 1 cxemsl: «Pasgensl skonorum», «Metoasl 3konorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJI0B JKOJIOTUYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (HAKTOPOB: a0MOTHYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. Oo1ue
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (axrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢akropbl. CBeT kak sKkomoruueckuii akrop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuii K
NOJJIEp>KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue um BHyTpeHHUE pUTMBL. CyTOYHBIE U
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHBIE (QOPMBI >KUBOTHBIX: T'HIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, dadbpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanusd. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKonornyeckue (axrope», «CBETOBOM CHEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu



XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bBHOJIOrMYECKHEe pPUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KoMMeHcanuzm.

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repbapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repObapum M KOJUIGKUMM PpAaCTeHUAd U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
IPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HU, repOapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnass pabGora «BpisgBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEpUCTHKUA  TOIYJISLHH. [lomymsimuss ~ Kak
ounonoruyeckas cucreMma. Poinb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

DKoJiornyeckas CTpykrypa nomysiund. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamMuKka monynsauuu U e€ peryssnusa. buoThdeckui MOTEHIHAN IOIYJISILUU.
MopenupoBanue IMHaMUKHU NOMYJIsAUUKA. KpuBble pocTa YMCIEHHOCTH IO JISLUU.
KpuBble BbDKMBaHUS. Perynsiys YuCICHHOCTH TMOMYJALMA: poyib (PaKTOpoB,
3aBUCSUIMX U HE 3aBUCSAUIMX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XaruumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huwy. [loTeHnManbHas U peaaTu30BaHHasl HUILLIN.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. Buabl U MX >KU3HCHHBIC
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3HUH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu



[Toptper: JIx. . XaTunHCOH.

Tabmuiel W cxeMbl: «DKOJOTUYECKHE XapaKTCPUCTUKH TOMYJIAIIHN,
«ITpocTpaHCTBEHHasi  CTpyKTypa MONyIsiuuu», «Bo3pacTHble  OUpPaMUJIbI
nonyasiuun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opraHuzMamun», «Mogeib 3kosiornaeckor Humu k. M. XatanHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKITUU KUBOTHBIX.

JlaGopaTopnasi pabora «IlpucnocoOneHuss ceMsH  pacTeHHUH K
pPacCeNCHUIOY.

Tema 9. Dko10rus COO0IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIbI Uucel, OMOMAaCChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBI. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
0KeaHo8. IKocucmemovl MyHOp, 1eCO8, Cenell, n)yCMblHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorumdeckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvlx
61008) 6 yHKYUOHUpOsanuu 3Kocucmem. IlepeHOC PHEPTUU U BEIISCTB MEXITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3JICHCTBUH.

Mexarnusmol 8030eliCmaus 3aepA3HEeHUU  PA3HLIX munos Ha
CcyOOp2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  9KOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTo10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCTeMa

IMUPOKOJIUCTBCHHOI'O JICCay, «OKOoCcHCTEMA XBOMHOTO Jccay, «(DYHI(I_[I/IOHEU'H)HBIG



TPYINbl OPraHU3MOB B 3KOcuUcTeMe», «KpyroBopoT BeEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKask MTUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykieccus», «BoccTaHoBlIeHHE Jeca Mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOosKOCUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUM, aKBAPUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlabopaTtopuasi padora «l3ydeHue pazHOOOpa3wsi MEIKUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypcHus «DKCKYypCUsi B TUITUYHBIN OMoreoineHo3 (B AyOpaBy, Oepes3HsIK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHsSI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmierianerapHass o0osiouka 3eMJIM, TNI€ CYIIECTBYET WIIU
CYIIIECTBOBaJIA KU3Hb. PazBuTHe npejcraBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obnactu 6mochepsl u eé cocra. JKupoe
BeIleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH OMochepsl Kak
r100anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILLECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTE sIBIEHUI
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIE W IIUPOKOJIMCTBEHHBIE JIeCa, CTENHU, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa 1
onocdepHbIX PYHKITUH.

JemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabnuiel u cxemsl: «['eocdhepsl 3emim», «KpyroBopoT azora B MpUPOIELY,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHBIE OMOMBI cymmy, «Knumatnueckue
nosica 3emnn», «Tynapay, «Talra», «Cmemannsiii jgec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMUHBL. Bo3aeicTBHe YelloBeKa Ha
ouocepy. 3arps3HeHue Bo3mymrHOW cpenabl. OxpaHa Bo3gyxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue KiumMara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE NPHUHIUIBI OXPaHbl MPUPOJIBI.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHUUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUS OMNACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcowi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
uHgopmayuu NoO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
aKopeabuumayuu dKocucmem U Ccnocobos 060pvObLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue 1ouBb», «llapHukoBbii  Aadhdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIU YIPABIIEMOTO MUPAY.

O6opynoBanue: (dororpaduu OXpaHsSEMbIX PAaCTEHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuun, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAECHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  O0pa3oBaHUs, Haluyue HNpaoOCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TMpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MMATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMYy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIPaBIICHHI
BOCIIUTATEBHOU ESITENLHOCTH, B TOM YHCIIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIE€ATEIBHOCTH TIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIIEHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonunHoi, ropaoctu 3a CBOW Kpail, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TMOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs AICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAaHUE IMOITMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI H  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryispHas (dundeckas



aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE UEHHOCTH TPABWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HH JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO I€SITEIIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaMm mpodheccCHoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccun U pearTn30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYJbTYphl: TNPUOOPETEHUE OIIbITA
IUTAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCIEICTBHMA IS
OKPYKaIOIIEH CPEeIbl;

OCO3HAHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS MpU pPEHIeHUH NpoO0sieM, CBA3aHHBIX C PalUOHAIbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXpPaHy BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NesATEIbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMM B TO3HABATEJIbHOM, KOMMYHHMKATUBHON M COLIMAIbHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUUYECKOMN JIEATETbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOM MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHHUE S3BIKOBOW M YHUTATENBbCKOM KYJBTYpbl Kak CpencTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;



NOHMMaHUE creuupukyn OUONOrMM KaK HayKH, OCO3HaHUS €€ poiu B
(GopMHpOBaHUN PALIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOIBI, YeJOBEeKa U
o0IiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEeHUs IPUPOIHOTO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHOJIOTHM JJIsi COBPEMEHHON HUBUIIM3ALINU:
o0ecriedyeHuss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MyTeH BBIXOJA M3 IIO0ANBHBIX HKOJIOTHUECKUX MPOOIEM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HEISIX
NOBBILIEHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBJICHUIN OKPYXAlOUIero MUpa M MPOUCXOJSAIMIUX B HEM HM3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS IS
pereHust IpobsieM B pealbHBIX JKU3HEHHBIX CUTYaIINsAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATEeThbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM MO OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPaXKAIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC,
CHUCTEMa, Hay4YHBIH (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICIOBaHWE,  HAOJIOJICHWE, HW3MEpEHHe, OKCIEPUMEHT U JIpyrue);
YHUBEpCalIbHbIC Yy4YeOHBIC JeWCTBHS (TIO3HABAaTENbHBIC, KOMMYHHUKATHBHBIC,

peryJisiTUBHbBIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
IPaMOTHOCTH UM  COIMAJbHOW KOMIETEHIMU O0OyYarouuxcsi; CIOCOOHOCTh
oOyuarommxcs UCII0JIb30BATh OCBOEHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHWS W  yHUBEpPCAJIbHbIE yYeOHbIE JEUCTBUS B
MO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.



B pesynprare wu3ydeHus OWONIOTMM Ha YypPOBHE CPEIHETO OOIIETo
oOpazoBanus y oOydaromerocss OyayT cpoOpMUPOBaHbI ITO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUeOHbIE JEHCTBUS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIE yUeOHbBIC
JEUCTBUS, PEryJATHBHbIE YHUBEpPCAIbHBIC Y4ueOHbIE JEHCTBHUS, COBMECTHas
JIeSITCIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXKaTh:

OBaanenue YHHUBepPCAJIbLHbIMH y4eOHBIMU MO3HABATEIbLHBIMH
AEHCTBUSIMMU:

1)6a3oBble JIOTHYECKHE 1eliCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKaAIU, 0000IICHHUS), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JTIOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJIICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHHS,

MPUMEHSTH CXEMHO-MOJICIbLHEIC CpelncTBa TS MpECTaBICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJIEMbI ¢ YU4ETOM aHajin3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBHUE PE3YyJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI AEATEILHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2)0a30Bble HCCJIE0BATEIbCKHE AeiiCTBUSA:

BJIaJICTh HABBIKAMU Y4€OHO-HCCIIE0BATEIHCKONU U MTPOCKTHOM JIESITEILHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYCOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COITMATBHBIX TIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3aaauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYIO O0JacCTH
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOTro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPLIEHCTBOBATH KYJBTYPY aKTUBHOTO HCIIOJIb30BAaHUS Pa3IMYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa IMpu pabore ¢
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWA M 3allUThl  MH(OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:

1)o6menue:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEKTHOU popme popMyarpoBaTh CBOU BO3PAKECHHUS,

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHAMATh 1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA O €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEryJSSTUBHBIMHU ACCTBUSAMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OHOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOIIEHUIO K >KWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUS MpoOsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTESHHUIH;



JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KyJIbTYPHBIN YPOBEHB.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JICCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeIICKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTrMX NpPU aHalu3€e pe3yJbTaToB
JEATEIIbHOCTH;

3)npunsaTHe cedsi M APyrux:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYrMX IIPU aHajJu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO JAPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.
HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pE3yNbTaThl OCBOCHHS COJCPKAHHS Y4eOHOro MpeameTa
«buonorusiy Ha yrayOinEHHOM ypOBHE OPHEHTHPOBAHBI Ha OOECIeUYCHHE
npopuapHOro  oOyueHuss  oOydawonuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTUM HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaKKe B
peaNbHBIX KXU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTarhl MPEACTaBICHBI 1O
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTMM B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWH €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJEM  palMOHAIBLHOTO
TIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onosoruu;

BJIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU



(xnerounas teopust T. llIBanna, M. llIneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), ydenus (H. M. BaBumoBa — o menTpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOThI TaMer,
He3aBUCUMOTO HaciefoBaHusi [.  Menjgens, TOMOJOTMYECKUX PSIOB B
HacJIeACTBEHHON NU3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMUCaHUE, HU3MEPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pACTEHUM, ’KUBOTHBIX U YEJIIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpPraHOB pPACTEHH, JKHUBOTHBIX, 4YEJIOBEKAa, IPOLIECCOB KU3ZHEACATEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BelIecTB (MeTaboIn3M), MPEeBpaIlEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3M MEX]y OpPraHOMJAMHU KJIETKH U HUX
(GYHKIUSAMM, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M uX QYHKUUSAMU, MEXKIY
OpraHamMM M CHCTEMaMH OpPraHOB Y pPACTEHMM, >KMBOTHBIX U 4YEJIOBEKA U UX
GYHKIUSAMH, MEXIY CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMeHa BEIIEeCTB, dTallaMi KJIETOYHOIO ITUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHNOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBISATH OTIMUUTEIIbHBIE MPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pPAacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OWOJIOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BHISABISITH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXK]Iy UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCaMU U SIBIICHUSIMU, JeaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUM TIOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH UX OAKCIEPUMEHTAIBHBIMU
cpeacTBamu, GOpMYJIHpPYs Ieldb HCCIEIOBaHUs, aHAJIU3UPOBATH IOJTYUYEHHbIC
pEe3yAbTaThl U JAeNaTh BEIBOBI,

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U



nyOJIMYHO  TPEACTaBISATh  IOJYyYEHHBbIE  pPE3yJbTaTbl HA  YYEHHYECKUX
KOH(EPEHITUSIX;

YMEHHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SiCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
MHTEpeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHHs B OpraHU3alUsAX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTHYECKHX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIICEHUH BOINPOCOB PALMOHAIBHOIO
MPUPOOIOIL30BaHUs, U B (HOPMUPOBAHUU IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUICKUX U 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHONOTrHUECKUE TEOPHH
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. JluGuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMU  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(onmucanue, u3MepeHue, HaOJIO/IEHUE, SKCIIEPUMEHT), COcO0aMU BBISIBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS ABMOKYIIUX CHJI SBOJIOLUMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHUE YCTaHABIMBaTh B3aWMOCBS3M MEXKIY MpOLECCaMU 3BOJIOLNH,
JBIKYIIMMHA CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YyMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  9KOCHCTEM, B3alMOCBSI3€ OpraHM3MOB B  COOOINECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0KAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI31M OPTaHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOIIOTUYECKUE 33a]]a4H, BBISIBISTH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOIOTHYECKUMU MTPOLIECCAMU U SIBICHUSMH, J€TIaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpencrBamu, GOpMyYIHpPYs IeJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJoruM,
HKOJIOTUM U METUIMHE, MPOBOJUMON Ha 0a3ze IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHE OIICHWBATh TUTIOTE3Bl U TEOPHH O TMPOUCXOXKICHUU KU3HU, YEIOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUsS
r100albHBIX U3MEHEHUN B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
MPOMBIIIUICHHOCTH, YTIyOJATh TIO03HABATENbHBI WHTEpPEC, HAMpaBIICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (wnbpoBbIe)
/
n/m TEMIIPOrpaMMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl 06pa3oBaTeIbHbIEPECYPCHI
1 Buosnorus kak Hayka 1 0 0 https://educont.ru/
2 JKuBble crcTeMBbl M HX H3YYECHUE 2 0 0 https://educont.ru/
3 buonorus kieTku 2 0 0.5 https://educont.ru/
4 XHMHHECKaA OpraHH3aLAA 10 0 1 https://educont.ru/
KJIETKH

5 Ctpoenue u GyHKINH KIETKH 8 0 2

6 OOMEH BEIICCTB H NPEBPAIIICHHE 9 0 1 https://educont.ru/
SHEPI'HH B KIIETKE

7 HaCHeHCTBeHIfa}I MHpOpMALIA 1 9 0 0.5 https://educont.ru/
peanu3anus e€ B KIETKe

8 JKW3HEHHBIN ITUKIT KJICTKH 6 0 1

9 Crpoenne u dynKim 17 1 1.5 https://educont.ru/
OpraHU3MOB

10 Pa3zMHoOxeHue u pa3BuTHE 8 0 15
OpraHU3MOB
I'eneruka — Hayka o

11 HACJIEACTBEHHOCTH U 2 0 0.5 https://educont.ru/
W3MEHYHBOCTH OPTaHU3MOB

12 3axonomepHoCTH 10 0 1 https://educont.ru/
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 0 1 https://educont.ru/

14 ['eHeTHKa YemoBeKa 3 0 0.5 https://educont.ru/

15 CenekIusi OpraHu3MOB 4 0 1 https://educont.ru/

16 buotexnosorus u 4 1 0 https://educont.ru/
CUHTETHYECKasi OMOJIOTHSI.



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

I'omoBast KOHTpOJIBbHAS paboTa.

17

PesepBHOE Bpems

https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13



https://educont.ru/

11 KIIACC

KoaunyecTBo4acos DJIeKTPOHHbBIE
Ne HaumenoBanuepasae/ioB u
n/n TEMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyeckunepadoTbl (1 ppoBnic)
P p p p o0pa3oBaTebHbIEPECYPChI
3apoKJEHUE U pa3BUTHE
1 SBOJIIOIIMOHHBIX MPEACTaBICHUI 4 0 0 https://educont.ru/
B OMOJIOTHH
2 M.HKP OIBOIIOUIA 1 14 0 2 https://educont.ru/
e€pe3yabTaThl
3 Maipoosomonus u e€ 6 0 0 https://educont.ru/
PE3YIIBTATHI
4 Hponcxoxnenue u pasutue 15 1 1.5 https://educont.ru/
JKM3HHU Ha 3emiie
5 Iponcxosinerte senopexa - 10 0 1 https://educont.ru/
AHTPOIIOTEHE3
DKoJorus — Hayka o
6 B3aMMOOTHOIICHHSIX OPTAaHU3MOB 3 0 05 https://educont.ru/
Y HaJIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cperon
7 Opranu3Mel U cpe1aoOuTaHus 9 0 1.5 https://educont.ru/
8 DKOJIOTUSBHU/IOB U TIOMYJISIIAN 9 0 0.5 https://educont.ru/
9 IKONOTH COOOMECTS. 12 0 0.5 https://educont.ru/
DKOJIOTHYECKUE CUCTEMBI
10 buocgepa —rnodanenas 6 0 0 https://educont.ru/
9KOCHCTEMA
11 UenoBek U OKpy’Karolas cpeaa 6 1 0 https://educont.ru/
12 PesepBHOE Bpemst 8 0 0 https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 2 75
I[TPOIT'PAMME '
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnuecTBO 4acoB JJIeKTPOHHBbIE
[
Jrj;n Tewa ypoxa Bcero Kontpoabueie  Ipaxtiieckn IZ/I[:;‘:‘CHI/IS[ :)Ig[()l)al;(():}]:Teeﬂbele
padoThbI padoTbI pecypebi
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1 0 0 https://educont.ru/
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBbie cucTeMBbI M UX CBOWCTBA 1 0 0 https://educont.ru/
3 JKuBbie cucTeMBbI M UX CBOWCTBA 1 0 0 https://educont.ru/
4 YpoBHEBas OpraHnu3aius KUBbIX CUCTEM 1 0 0 https://educont.ru/
5 Wcropust OTKPBITUS ¥ H3YYCHHSI KIICTKH. 1 0 0
Knerounas reopus
MeTo1bl MONEKYISIPHOM U KIIETOYHOU
ouonorun. [Ipaktuyeckas pabora «M3yuenue
6 METOI0B KJIETOYHOI OMOJIOrun 1 0 05
(xpoMatorpadusi, snexTpodopes,
muddepeHanbHOe HEHTPUPYTHPOBaHUE,
ITLIP)»
7 XUMHUYECKUHN COCTAB KIETKU 1 0 0 https://educont.ru/
8 MuHepanbHbIe BEIECTBA KIETKH, UX 1 0 0
Ouosiornueckas poib
Opranuveckue BEemecTBa KJICTKH — OCJIKH.
9 JlaGopatopHas pabota «OOHapyxeHue 1 0 0.5
OCIIKOB C TIOMOIIIbIO KAYECTBEHHBIX PEAKITUI
10 CsaoiicTBa, ki1accuduxanys 1 GyHKuuu 1 0 0
0enkoB
11 Opranuyeckue BelecTBa KJIeTKH — 1 0 0 https://educont.ru/
YTIIEBOIBI
12 Opranuyeckue BEIECTBA KJIETKU — JIMIUIbI 1 0 0



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue

13 HYKJICMHOBBIX KUCJIOT, BBIJCIICHHBIX U3 05
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB»
14 Crpocenne n pynkuun ATD. Jlpyrue 0 https://educont.ru/
Hykieosuarpudocharsr (HTD)
15 CexsennpoBanue [JHK. Metoasl reHOMUKH, 0
TPAHCKPUIITOMHUKH, IPOTEOMUKH
16 MeTo1bl CTPYKTYPHOM OHUONIOTHH 0
17 Tunsl knetok. [IpokapuoTnyeckas KieTka 0 https://educont.ru/
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
18 [TpakTuueckas pabota «/3ydyeHune cBONCTB 0.5
KJIETOYHOW MEMOpaHbI»
19 [ToBepXHOCTHBIN amnmapar KJIETKH 0
OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
20 [TpakTtuyeckas pabora «M3yueHne qBUKEHUS 0.5
IIUTOILIA3MbI B PACTUTEIFHBIX KIIETKAX)»
[ToryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:
21 MHUTOXOH/IPHH, TIaCTUIbL. JITabopaTopHast 05 https://educont.ru/
pabota «MccnenoBanue mIa3Moau3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX»
22 HememOpaHHbIe OpraHOUIbI KIETKH 0
23 Crpoenre u pyHKIUUSAPA 0
CpaBHHTEIbHAS XapaKTEPUCTHKA KIETOK
24 sykapuoT. JlaboparopHas pabota «/3yueHue 0.5
CTPOCHUS KJIETOK Pa3IMUHBIX OPTaHU3MOB)
ACCUMMUIISIINS U TUCCUMMIISIIAS — JIBE
CTOPOHBI MeTaboau3Ma. THumsl oOMeHa
25 Benlects. JlaboparopHas padota «3yuenue 0 https://educont.ru/
KaTaJIMTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMepe aMMJIa3bl WK KaTala3bl)»
26 depMeHTaTUBHBIN XapaKTep peaKiiuii 0.5



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabora «3yueHue ¢pepMeHTAaTUBHOTO
paciienieHust IepoKCHaa BOJIOPO/Ia B
PACTUTEILHBIX U KUBOTHBIX KIIETKAX)

27 benku-akTHBaTOphI U OEIKHU-UHTHOUTOPBI 1 0 0

28 ABTOTpOGHBII THI 0OMEHa BEIECTB 1 0 0

29 ®DoToCHHTE3 1 0 0
XemocuHTe3. JJaboparopnas padota

30 «CpaBHEHHE TTPOIIECCOB POTOCHHTE3A U 1 0 0.5
XEMOCHHTE32)
AnaspoOHBIe OpraHu3Mbl. Buibl OposkeHust.

31 Jlaboparopnas pabota «CpaBHEeHUE 1 0 0 https://educont.ru/
MIPOLIECCOB OPOKEHUSI U JIBIXAHUSI

30 AdpOoOHBIC OPTaHU3MBI. JTaITbI 1 0 0 https://educont.ru/
SHEPreTHIecKOro ooMeHa
OHeprust MeMOPaHHOTO TPAJUEHTA IIPOTOHOB.

33 Cunte3 AT®: pabota nmpotonHOi ATD- 1 0 0
CHHTa3bl

34 Peakuuu MaTpu4HOTO CHHTE3a 1 0 0 https://educont.ru/

35 Tpanckpunuus — matpuusbsli cuHTe3 PHK 1 0 0

36 TpaHcHsIus 1 e€dTarnbl 1 0 0

37 KomupoBanue amuHOKHCIOT. Pois pubocom 1 0 0 https://educont.ru/
B OMocuHTe3e Oenka

18 Opranuzanys reHoMa y IpoKapuoT u 1 0 0
JYKapuoOT

39 MonexynsipHbIe MEXaHU3MBI YKCTIPECCHA 1 0 0 https://educont.ru/
T€HOB Y D YKapHOT
Bupycel — BHeks1eTOUHBIE (POPMBI )KU3HU U

40 oOnuratHele napasuThl. [IpakTuueckas 1 0 0.5 https://educont.ru/
pabota «Co3iaHre MOJIEIIN BUPYCa»

11 BupycHsle 3a00s1eBaHus YelloBeKa, 1 0 0 https://educont.ru/

JKUBOTHBIX, PACTCHHI



https://educont.ru/
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https://educont.ru/
https://educont.ru/

42 HanorexHom0ruu B OMOJIOTUN U MEIULINHE 1 0 0 https://educont.ru/
43 JKV3HEHHBII UKIIK JIETKU 1 0 0
44 Martpuunsiii cunres JJHK 1 0 0
Xpomocowmsl. JlTaboparoprast pabota
45 «M3y4eHne XxpoMOCOM Ha TOTOBBIX 1 0 0.5 https://educont.ru/
MUKpOTIpenaparax»»
46 JleneHue KICTKU — MHTO3 1 0 0
Tumnb! kietok. KapuoknHes ¥ IMTOKHHE3.
47 JlabGopaTtopHnast pabora «Habmronenue muto3a 1 0 05 https://educont.ru/
B KJICTKaX KOHYHMKA KOpEelIKa Jiyka (Ha
TOTOBBIX MHUKpOIpEnapaTax)»
48 Perynsiiiust )KU3HEHHOTO LIUKJIA KIETOK 1 0 0 https://educont.ru/
49 Opranusm Kak eIMHOE 1110 1 0 0
50 TkaHu pacTeHUi. {Ia60paT013Haﬂ pabora 1 0 05 https://educont.ru/
«M3yveHune TkaHel pacTeHU
TkaHM )KUBOTHBIX U YEJIOBEKA.
51 JlaGopaTtopHas pabota «M3ydyeHue TkaHen 1 0 0.5
YKUBOTHBIX»
Opransl. CucteMsl opranoB. Jlaboparoprast
52 pabota «/3ydyeHue opraHoB I[BETKOBOTO 1 0 0.5 https://educont.ru/
pacTeHus»
53 Ormopa Tella OpraHu3MoB 1 0 0
54 JIBI>KEHME OpraHu3MOB 1 0 0
55 [Tutanme opraHu3MoB 1 0 0 https://educont.ru/
56 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1 0 0
[TumieBapuTenbHas cucTeMa YelloBeKa
57 JIpIxaHneo praHu3MoB 1 0 0
58 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1 0 0 https://educont.ru/
YeloBeKa
59 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1 0 0
60 KpoBeHocHas cuctema mo3BOHOYHBIX 1 0 0 https://educont.ru/



https://educont.ru/
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JKHUBOTHBIX U YCJIIOBCKA

61 Brienenue y opraHu3MoB 1 0 0

62 3ammTa y Opranu3MoB 1 0 0

63 HNmmynnas cucrema yenoseka. KoHTponabHast 1 1 0
pabora

64 PazapakuMoCTh U peryJisiius y Opranu3MoB 1 0 0

65 I'ymopanbsHas peryssius 1 SHIOKpUHHAS 1 0 0 https://educont.ru/
CHCTEMa KUBOTHBIX M YEIIOBEKa

66 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1 0 0 https://educont.ru/

67 [TonoBoe a3MHOXKEHHE 1 0 0

68 Meiio3 1 0 0
['ameTorenes. OOpa3oBaHUE U Pa3BUTHE

69 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 1 0 0 https://educont.ru/
«M3ydeHune cTpoeHHs MOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOIpEnapaTax»

70 NHmuBuayanbHOE pa3BUTHE OPTaHU3MOB — 1 0 0 https://educont.ru/
OHTOTEHE3

71 3akyajKa OpraHOB U TKaHEH U3 1 0 0
3apO/IBIIIEBHIX TUCTKOB
Poct u pa3Butue xuBoTHbIX. JlabopaTopHas

72 pabota «BblIsiBIEHNE IPU3HAKOB CXO/CTBA 1 0 0.5 https://educont.ru/
3apOo/IbIIIel TO3BOHOYHBIX KUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.

73 JlaboparopHas pabota «CTpoeHHEe OPraHOB 1 0 0.5 https://educont.ru/
Pa3MHOKEHUS BBICIIIUX PACTCHHIN

74 Hcropust cTaHOBIEHUS ¥ PA3BUTHUS TEHETUKHU 1 0 0
KaK HayK{
OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.

75 JlaboparopHas pabota «JIpo3oduia kak 1 0 0.5 https://educont.ru/
00BEKT TeHETUICCKUX MCCIICIOBAHUIT

76 3aKOHOMEPHOCTH HACJIE0BAaHUS IPU3HAKOB. 1 0 0.5 https://educont.ru/



https://educont.ru/
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MoHornbpuaHOE CKpEIBaHue.
[IpakTruueckas padora "U3yuenue
PE3yJIbTaTOB MOHOTHOPHIHOTO CKPEIUBAHUS
y npo3o¢puibr"

[{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO

77 1 0 0 https://educont.ru/
CKpEIIUBAHUS

78 Ananusupyrolee ckpeniuBanue. Hemonnoe 1 0 0
JOMHUHHUPOBaHHE
Jurubpunnoe ckpenuBanue. [Ipaktudeckas

79 pabora «/3ydeHue pe3yIbTaToB 1 0 0.5 https://educont.ru/
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30(PUIBI»

80 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO 1 0 0 https://educont.ru/
CKpEIIUBAHUS

81 CuerieHHOe HaclieIoBaHUE MPHU3HAKOB 1 0 0

82 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1 0 0 https://educont.ru/

83 ['enerukamnona 1 0 0

84 I'enoTun xak MejIoCTHAs CUCTEMA 1 0 0 https://educont.ru/

85 FeHeTqu:CKHﬁ KOHTPOJIb Pa3BUTHUS 1 0 0 https://educont.ru/
PACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

86 N3MeHUnBOCTH NTpU3HAKOB. Buibl 1 0 0
U3MEHUYUBOCTH

87 MoudukaroHHast ©3MEHYNBOCTh 1 0 0
BapuanvoHHBI psia U BaprallMOHHAs
kpuBast. JlaboparopHas paboTa

88 «HccnenoBanue 3a£<0H0MepH00TeI71 1 0 0 https://educont.ru/
MOIU(PUKAITHOHHOW U3MEHUYUBOCTH.
[TocTpoeHre BapuaOHHOTO psiia U
BapHAIIMOHHOW KPUBOI

89 I'eHoTunM4eckast U3MEHUYUBOCTD. 1 0 0 https://educont.ru/
Kom0OuHaTuBHast U3MEHUUBOCTD

90 MyTannoHHasi U3MEHUUBOCTB. [IpakTrueckas 1 0 05

pabota «Mytanuu y 1po3o¢puisl (Ha



https://educont.ru/
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TFOTOBBIX MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIEcca.

91 1 0 https://educont.ru/
ONUreHeTHKa v SITUreHOMHUKa

92 ['eneruka yenoseka. [Ipaktuueckas pabota 1 05
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI» '

93 MeTo/1bI MeTUITUHCKOW TeHETHKHU 1 0 https://educont.ru/
3Ha4YeHNE METUIIMHCKON TeHETUKH B

94 MIPEAOTBPAICHUH U JICUCHUH T'eHETHYECKUX 1 0 https://educont.ru/
3a00JIeBaHU YeslOBEKa
OcCHOBHBIE TIOHATHUS CEJIEKITHH.

95 JlabGopaTopHas pa60T2i «3ydenne copToB 1 1 https://educont.ru/
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)
MeTo/bI CeIeKIIMOHHON paOOTHI.

96 JlaGopatopHas pabota «3yueHne MeTon0B 1 0.5
CEJIEKIIMU PACTCHUIN»
JlocTr>KEeHMs CeJIeKIMN PACTEHUN 1

97 KUBOTHBIX. [IpakTHueckas pabora 1 0 https://educont.ru/
«IIpuBUBKa pacTeHHI»

98 CoxpaHeHue, U3ydeHHe 1 MCII0JIb30BaHHE 1 0
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

99 npou3BojicTBa. [IpakTndeckas padora 1 0.5 https://educont.ru/
«M3yuyeHne 00beKTOB OMOTEXHOIOTUI

100 OCHOBHBIC HANpaBJICHUS] CHHTETHYECKOU 1 0
O6uosorun

101 XpOMOCOMHAsI U TeHHAsI WHKEHEPHSI. 1 0
HToroBasi KOHTpoJIbHAs paboTa

102 Menunuackue OMOTEXHOIOT NN 1 0 https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13
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11 KIIACC

KosnunuecrBouacos DJIEeKTPOHHbIE
Jl:;')n Temaypoxka Beero KonTpoabubie IIpakTuueckue Hara 06p:::)q£2:;eﬂm e
padoThI padoTshI H3y4eHus! pecypebi
1 OBonrornonHas Teopust Y. Jlapsuna 1 0 0 https://educont.ru/
2 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 1O Y. 1 0 0
Japsuny
3 Bopnba 3a CYLLECTBOBAHME, €CTECTBEHHBII U 1 0 0 https://educont.ru/
UCKYCCTBEHHBIN 0TOOp
4 @opMHUpPOBAHNE CUHTETUYECKON TEOPHUH 1 0 0 https://educont.ru/
SBOJIIOLIMH
5 Dransl SBOIIOIMOHHOTO Mpoliecca: 1 0 0
MHUKPO3BOJIIOLUS U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas €IMHULIA 1 0 0 https://educont.ru/
9BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 0 05
pabota «BbIsiBIEHNE U3MEHUYUBOCTH Y
oco0eil 0HOTO BHJIa»
8 Murpauuu. M30n0mumu nonmyssuuii: 1 0 0
reorpaduyeckas, OnoJorudecKas
9 DneMeHTapHbBIe(HAKTOPBIIBOTIOIHH 1 0 0
10 Dddekt ocHoBaremns. IHPexT OyTHUIOUHOTO 1 0 0 https://educont.ru/
TOPJIBIIIIKA
11 EctectBeHHbI 0TOOp — HanpaBISIOLINI 1 0 0
(baxTop BONIIOLIUU
12 [TonoBoitoT60p 1 0 0
[TprucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKpodBoIOIMH. JlaboparopHas 1 0 0.5

pabota «M3yuenue apoMmop(ho30B U
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WJIMO0AJIANTAUI Y PACTEHUN U ) KUBOTHBIX)

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:
MopdosIorHIecKue, GU3HOTOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabGopaTopHas padota «IIpucnocobnenus 1 0 0.5
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
1eJIeCO00Pa3HOCTh
Bun, ero kpurepuu u CTpyKTYypa.
15 Jlaboparopnas pabota «CpaBHEHUE BUIOB 1 0 0.5 https://educont.ru/
110 MOP(OJIOTHIECKOMY KPHTEPHIOY
16 Crpykrypa Buza 1 0 0
17 Bunoo0Opa3oBanue Kak pe3ysibTaT 1 0 0
MUKPOIBOJIOIIH
18 CBs3b MUKPOIBOIIOLMH U ATUIEMUOTIOTHH 1 0 0 https://educont.ru/
19 Maxkponssosmronust. [Taneontonornueckue 1 0 0
METOBI H3yUECHHUS DBOJFOIHH
20 buoreorpaguueckue METObl U3YUYEHUS 1 0 0
BOJTIOINH
OMOPHOJIOTHUECKUE U CPABHUTENBHO-
21 MOP(OJIOTHIECKUE METO Bl U3YUEHUS 1 0 0
HBOJIIOLINH
MornexyasipHO-TeHEeTHUECKueE,
22 OMOXMMHYECKHAE U MATEMATHYECKIE METOIbI 1 0 0
M3YUYEHUS SBOJIIOLIUU
23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH 1 0 0
24 AnantuBHas pagunanus. HepaBHOMepHOCTB 1 0 0
TEMIIOB HBOJIIOIIUH
o5 HayuHnbie runoTessl NpONCX 0K ISHUS )KU3HH 1 0 0 https://educont.ru/
Ha 3emie
2 JloHay4HBIE TPECTABICHHS O 3aPOXKICHUN 1 0 0 https://educont.ru/
KU3HU
27 OcCHOBHBIE 3Tabl HEOPTaHUYECKOM 1 0 0



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

9BOJJIIOIINH

28 I'unoTe3sl 3apOKACHUS )KU3HU 1 0 0
HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.

29 JIaboparopHas padora «/3yuenue u 1 0 05
OIMCaHHME UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY

30 HauanbHble 3Tanbl OpraHn4eckoi 1 0 0
HBOJIIOIIH

31 DBOITIOLUS DYKApUOT 1 0 0
DOBoOLUsA )KUBOTHBIX. [IpakTHueckas

32 pabora «M3ydyeHne ocOOEHHOCTEH CTPOCHUS 1 0 0.5
MIO3BOHOYHBIX KUBOTHBIX»
OCHOBHBIE 3Tallbl HBOJIOLMH PACTUTEIHLHOTO

33 mupa. [Ipaktrueckas padora «M3yuenne 1 0 05
0CcOOEHHOCTEH CTPOEHUS PACTEHUI Pa3HbBIX
OTJICIIOBY
OCHOBHBIE 3TaITbI YBOJIOINH KHBOTHOTO

34 1 0 0
MHUpa

35 Pa3Butue xu3Hu Ha 3eMiie IO paM U 1 0 0 https://educont.ru/
nepuoiamMm

36 MaccoBbie BBIMUPaHUST — YKOJIOTUIECKHE 1 0 0
KPHU3HUCHI MPOIILIOTO
CoBpeMeHHBIN YKOJIOTUYECKNN KPU3HUC, €ETO

37 1 0 0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHHYeCcKOro 1 0 0
MIPOIIIIOTO

39 OCHOBHBIE CHCTEMATHYECKHE TPYIIITHI 1 1 0 https://educont.ru/
opranu3MoB. KonrposnbHas pabora.

40 AHTpPOIIOJNIOTHUsI — HayKa O 4eJIOBEKE 1 0 0

M PazBuTue npencrabienuii o 1 0 0
IIPOUCXOKIACHNH YeJIOBEKa

42 MecTo denoBeka B CHCTEME OPTraHMIECKOTO 1 0 0.5
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mupa. Jlabopatopnas padora «/3ydenue
0COOEHHOCTEH CTPOCHHUS CKEJIeTa YeIIOBeKa,
CBA3AaHHLIX C MMPAMOXOXKICHUCM

43 JIBMOKyIIHE CUIIBI aHTPOTIOTeHE3a 1 0 0

44 CooTHouleHrne ONOIOTHYECKUX U 1 0 0
COITMAIIBHBIX (JAKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1 0 0

46 [Taneorenerrka 1 najaeoreHOMUKa 1 0 0

47 DBOJIOIUS COBPEMEHHOTO YeIIOBEKA 1 0 0
Yenoseueckue pacel. [Ipakruueckas pabora

48 «M3yueHne 9KOJOTHYEeCKUX afanTainui 1 0 0.5
YEJIOBEKa»

49 MeXTUCIUTUTHHAPHBIC METO/TBI 1 0 0
AHTPOIIOJIOTUHU

50 3apoxaeHUE U pa3BUTHE FKOJIOTUU 1 0 0 https://educont.ru/
Metonst skonorun. JlabopaTtopHast pabota

51 «M3y4yeHnne MeToI0B SKOIOTUIECKHIX 1 0 0.5
HCCIIEIOBAHUID)

59 3HaueHue SKOJOTUYECKUX 3HAHUHN AJIs 1 0 0
YeloBeKa

53 OkosornyecknedakTopsl 1 0 0
Abunortnueckue GpakTopsl. CBET Kak

54 IKOJIOTUYECKHUH (PaKTop. Ha6opaTopHevm 1 0 05 httos://educont.ru/
pabota «BpIsiBIEHHE MPUCTIOCOOTIEHUI
OpPTraHHU3MOB K BIIHSIHHIO CBETa»
Abunotnyeckue gakropsl. TemnepaTypa Kak

55 skosornueckuii pakrop. JlabopatopHas 1 0 05
pabota «BbIsiBIEeHNE TPUCTIOCOOIEHUI
OpPraHU3MOB K BIHSIHUIO TEMIIEPATYPHI»
Aobuortnueckue GpakTopsl. BraxxHocTh Kak

56 skojornueckuit pakrop. JlabopaTopHas 1 0 0.5

paboTta «AHATOMHYECKHE OCOOCHHOCTH
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pacTeHHId U3 pa3HbIX MECT OOUTAHUSY

57 Cpenpl 0OuTaHNs OPraHU3MOB 1 0 0
58 buonorudeckne puTMbl 1 0 0 https://educont.ru/
59 ’Kuznenusie pOpMBI OPraHU3MOB 1 0 0
60 buotnueckue hakTopsl 1 0 0
3HaueHre OMOTUYECKUX B3aNMOIEUCTBUAM
61 JUISL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1 0 0 https://educont.ru/
oOuTaHus
62 DKOJIOTUYECKHUE XaPAKTEPUCTUKU 1 0 0
MOMYJISAIUH
OCHOBHBIE TIOKA3aTEJIH TMOIYJISIIHH:
63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 1 0 0 https://educont.ru/
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH TMOIYJISIIHH:
64 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1 0 0
CMEpPTHOCTh, MUTPAITAN
65 DKoJIOTHYECKast CTPYKTYpPa MOIYJISIIUN 1 0 0 https://educont.ru/
66 JInHaMuKa ONYJISIIAN U €€ peryIsius 1 0 0
67 KpuBbie pocTa 4MCIEHHOCTH TOMYJSIIHH. 1 0 0
KpuBbie BEDKHBaHHS
Dkosoruyeckas HAIIa Buaa. JlabopaTopHas
68 pabota «IIpucmocobneHus ceMsH pacTeHUn 1 0 0.5 https://educont.ru/
K PacCeIICHUIO)
69 Bun kak cucrema nmomyIsui 1 0 0
70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MATPAIIAN 1 0 0 https://educont.ru/
KUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 1 0 0
72 DKocucTeMa Kak OTKPBITast CUCTEMa 1 0 0
73 KpyroBopot BelecTs ¥ MOTOK SHEPTHH B 1 0 0 https://educont.ru/
HKOCUCTEME
74 OcHOBHbBIE OKA3aTENN FIKOCUCTEMBI 1 0 0 https://educont.ru/
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75 DKOJIOTUYECKHE TUPAMUJIBI 1 0 0
76 V3MeHeHust 000IeCTB — CYKIIECCUHU 1 0 0 https://educont.ru/
77 [TpupoHbIe 5KOCHCTEMBI. DKOCHCTEMBI 03€p 1 0 0
U peK. DKOCUCTEMbI MOPEN U OKEaHOB
78 ITpuponusie OKOCHCTEMBL. DKocHuCcTeMBI 1 0 0 https://educont.ru/
TYHJp, JIECOB, CTETIEH, ITYCTHIHb
79 AHTpOIIOTEHHBIE YKOCUCTEMBI 1 0 0
80 VYpb6oskocucremsl. [IpakTrueckas pabota 1 0 05
«M3ydenue u onrcanue ypoOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
81 B3aUMOJICHCTBUI OpPraHU3MOB B 1 0 0
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
82 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM, 1 0 0
OpTaHU3MEHHOM, MTOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX
83 buocdepa — olbmeruianerapHas 060104Ka 1 0 0
3emin
84 VYuenue B. U. Bepnanckoro o 6uocdepe 1 0 0 https://educont.ru/
85 3aKOHOMEPHOCTH CYILIECTBOBAHMS 1 0 0
ouochepsl
86 Kpyrosopots! BeniecTs n 1 0 0
OMOT€OXUMHYECKUE IIUKITBI
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI 1 0 0
CyIIH
88 YcroitunBocTh OHOCcheps 1 0 0
89 DKOJIOTHYECKHE KPU3UCHI M UX TTPUYHHBI 1 0 0 https://educont.ru/
90 BosneticTBue denoBeka Ha buochepy 1 0 0
91 AHTpOHOFeHHUOC BOB,HGIZCTBE/IG Ha 1 0 0
PacTUTENIbHBINA U JKUBOTHBIA MU
92 OxpanHa mpupo bl 1 0 0
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OCHOBHBIE IPUHIUIIBI YCTOHYUBOIO

93 1 0
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParnmonansHO€ TPUPOIOTIOIB30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOT0 Pa3HOOOpasus 1 0
3emun

95 Q§06meHHe 1o Teme «MHUKPOIBOJIONHNS U 1 0
e€ pe3yIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpOo3BOJIIOLHUS U 1 0
e€ pe3ysIbTaThl»

97 Oo6o06menue no Teme «IIpoucxoxaeHue u 1 0
pa3BUTHE )XKU3HU Ha 3emiiey»

98 Oo6o06menue o Teme «IIpoucxoxaeHue 1 0 https://educont.ru/
9eJI0BEKa — aHTPOTIOT€HE3)

99 Oo6o06menne o Teme «IKOJIOTHS — HayKa O 1 0
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O6o006menne no Teme «OpraHu3Msl ¥ cpena 1 0 https://educont.ru/
oOuTaHUS»
O60061eHne 10 TeMe «IKOJIOTHS BUJIOB U

101 MOMYJISIM». ITOroBbIE KOHTPOJIBHAS 1 0 https://educont.ru/
pabora.
O06o00menue no Teme «brochepa —

102 1 0
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 102 75

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nof penakiueit [Taceunuka B.B., AkninonepHoe obmectBo «M3maTenbcTBo
«ITpocsemienue»

* buonorus, 11 xnacc/ Aragonora U.b., CuBornazos B.U., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u
npyrue; nox pepakuuei [laceunuka B.B., AkunonepHoe 001ecTBo
«3marensctBO «lIpocBemienre»

* buosorus. buonornyeckue cucrteMsl u nporieccel, 10 kinacce/ Tepemor A.B.,
[TerpocoBa P.A., OO1iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]
MHEMO3HA»

* buosorus. buonornueckue cucremsl 1 mporecchl, 11 kimace/ Tepemor A.B.,
[Terpocosa P.A., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MOIL]
MHEMO3HA»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIA
buonorus. Meroguueckue pekomenaaruu. 10-11 kmaccel. (YMK non pen. B.K.
[lIymHOTO, Yri1yOJeHHBIA YPOBEHbD )

buonorusa. O6mas ouonorus. [Ipaktukym. 10-11 kimaccel. YrioyOneHHbIM

YPOBEHb.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://educont.ru/
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