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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus" (nanee - OMoIOTHS) HA YPOBHE CPEIHETO
obmiero obpa3zoBanusi pazpadborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O06 obOpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, KoHuenuuu mpenogaBaHus
ydeOHoro npeaMera «bronorus» u OCHOBHBIX MOJOXKEHHUN (hefepanibHON padoueil mporpaMmbl
BOCTIUTAHHS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs wusyudeHus (10-11 xmaccsr)
SBIISICTCS. OJTHUM W3 KOMITOHEHTOB IMPEIMETHOW 001acTH «ECTeCTBEHHO-HAYUYHBIE MPEIMETHI.
Cormacao monoxkenusim ®I'OC COO mnpodunbHble y4eOHBIE NpPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SBJISIFOTCS criocoOoM auddepeHnnanuu oOy4eHUs] Ha YPOBHE CPETHETO
o01miero o0pa3oBaHUs M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpPEeIHUM IMpodeccHoHATbHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 3TUX Y4eOHBIX PEAMETOB JOJDKEH ObITh OPHEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATENBHBIX U PAa3BUBAIONIMX 33/1a4, CBS3aHHBIX C MpodopUeHTAIHeH
oOydaromuxcss ¥ CTHUMYJIMPOBAHUEM HHTEpeca K KOHKPETHON o0JacT Hay4dHOro 3HaHMS,
CBSI3aHHOTO C OuWoJIOTHeW, MEIULIMHOM, SKOJIOTHeH, TMCUXOJIOTHEW, CHOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yueOHomy npenmety "buonorus” naér npeacraBieHue O LEIH U 3a/la4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriyOIEHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapMaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPUpPOBAaHUE MO pasjeliaM U TeMmawm,
pacmpeseneHre o KiaccaM, peKOMeHAyeT MOCIe0BaTENIbHOCTh H3yUeHHUsl yueOHOro MaTepuana
C Y4Y€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOTo Tpoliecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme no Ouosoruu peanu3oBaH MPUHLIUI
MIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOrMM Ha YypPOBHE OCHOBHOTO o00mIero ooOpa3oBaHus,
Omaromapst 4eMy [pPOCMAaTpUBAeTCs  HANpPaBICHHOCTb HA  IOCIEAYIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWW, OpPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO0 MBIIUICHHS, TPEACTABICHUH O 3I0pOBOM 00pa3e >XKH3HH, Ha
BOCIIUTAHUE OEpPEKHOTO OTHOIICHHUS K OKpyXKarolled mnpupoaHou cpeme. B mporpamme mo
OMOJIOTUU TaK)Xe IOKa3aHbl BO3MOXKHOCTU Yy4eOHOro mnpeamera «buoorus» B peanuzanuu
tpeboBanuit ®I'OC COO K 1IaHUPYEMBIM JUYHOCTHBIM, METANPEJAMETHBIM U NPEIMETHBIM
pesyabTataM oOy4deHHs W B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOU
JEeSITeIbHOCTH O0YyYaloluXcs 1O OCBOCHHUIO COAEpkKaHHs OHOJOrHY4ecKoro oOpa3oBaHUsS Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buosiorus» Ha ypoBHE CpeaHero oomero o0pa3oBaHHUs 3aBepIacT
Onosornueckoe 00pa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HA pACIIUpEHUE U YIIyOJieHUue 3HAHUH
oOydarolmuxcsi O JKUBOM TpPUPOJE, OCHOBAX MOJEKYJISIPHOW M KIETOUYHON OHOIOTHH,
SMOPHOIOTHN ¥ OWOJIOTHH Pa3BUTHSI, TCHETUKH, CEJICKIMH, OMOTEXHOJOTHH, IBOJIOIIMOHHOTO
YYEHHUS U IKOJIOTUH.

Nzyyenne yuebHOro npeamera «buonorus» Ha yriyOGlIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOYYalOIIUXCsl K MOCIEAYIOIEeMYy MOTYyYeHUI0 OMOJIOTHYECKOro OOpa3oBaHHUs B
By3ax M OpraHM3alMsIX cpeaHero npodeccuoHanbHOro odpaszoBanHusi. OCHOBY €ro cojaep KaHus
COCTaBJIIET CHUCTEMa OMOJIOTMYECKMX 3HAaHUM, MOJYYEHHBIX HPU H3YYEHUH OOYyYaroIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUYECKHX pa3/ieJIOB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOIYYaloT pa3BUTHE. Tak, paclIMpeHsl U yriryOaeHbl



OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, TpuOax, OaKTepHsX, OpraHu3Me 4YeJOBEKa,
O0IMX 3aKOHOMEPHOCTSIX JKM3HM, JONOJHHUTENBHO BKIIOYEHBI OWOJIOTUYECKHE CBEICHUS
IIPUKIJIAHOTO M TOMCKOBOI'O XapakTepa, KOTOpPblE MOKHO HMCIOJIb30BaTh KaK OPUEHTUPBI IS
nocienyromero Beidopa npodeccun. Bo3MokHa Takke MHTErpanysi OMOJOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, ITOJTYYCHHBIMHU 00yUYaIOIUMUCS TIPH U3yUYeHUU (U3HKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTrypa mporpamMmbl 1o ydeOHOMY mpeameTy "buomorus" oTpaxkaeT CUCTEMHO-
YPOBHEBBII M SBOJIOIMOHHBIM MOAXOAbI K H3yueHHio Ouojoruu. COriacHO MM, H3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOT'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHWYEeCKOro Mupa Ha 3emJie, COXpaHEHHS OHOJIOrMYECKOTro pa3zHoOoOpa3us
wianetsl. Tak, B 10 kiacce M3ydaroTCcs OCHOBBI MOJIEKYJISIPHOM U KIETOYHOM Ouosoruw,
AMOPHUOJIOTUN M OUOJIOTUU Pa3BUTHS, TEHETUKH U CEJEKIMH, OMOTEXHOJIOTHMH U CUHTETUYECKOM
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS OOydyaroumxcs Mo OOTaHHKE, 300JI0TUH, AHATOMHH,
¢dbuznonorun yenoseka. B 11 kimacce M3y4aroTcsi HBOIOIIMOHHOE YUYEHHE, OCHOBBI 3KOJIOTUU U
ydeHue o ouocdepe.

VYueOubii npeamer «buonorus» npusBaH OOECHEUYUTh OCBOCHHE OOYYaAIOIIUMUCS
OMOJIOTMYECKUX TEOpUH U 3aKOHOB, HJAEH, MNPUHIMIIOB M NPaBWI, JEKallMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHHBI MHUpPA, 3HAHUA O CTPOEHHMH, MHOTO0Opazuu H
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJSIUH, OWOIIeHO3a, SKOCHUCTEMBI, O BBIIAIOLIUXCS
HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, MPUKIAJHBIX aCMeKTax
Ouonornueckux 3HaHW. [[1s pa3BuTHS U moAAepkaHUs MHTepeca 00ydaromuxcs K OMOIOTHH
HapsAIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO MaTepuasia B COJACPKAHUU MTPOrPAMMBI T10
OMOJIOTUU TIPETyCMOTPEHO 3HAKOMCTBO C UCTOPHEW CTAHOBJIEHUS M Pa3BUTHs TOM WM HWHOU
o0yiacTi OUMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTUYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Iens usyuenus yuebHoro npenmera «buonorus» Ha yriayOnEHHOM YpOBHE — OBJIJICHHUE
00ydJarolUMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHATBHONW OPTraHU3AlMd KUBBIX CHCTEM
pa3HOro paHra v MPUOOpPETeHNE YMEHHUI HCIIOIB30BaTh 3TH 3HAHUS B (DOPMUPOBAHUU MHTEpEca
K omnpeaenéHHoi 00nacTu mMpoPecCHOHATBHON NEATEeTbHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, W K
BbIOOPY Yu€OHOI0 3aBe/IeHUs JAJIsl IPOAOIKEHNS OMOJIOrH4ecKoro o0pa3oBaHusl.

JlocTiKeHne 1enu u3ydeHus: yueOHoro npenmera «buomnorus» Ha yriyOn€HHOM ypOBHE
o0ecrnieunBaeTcs pelieHrueM CIeAyIoMuX 3aay:

OCBOCHHE  OOydYalOlUMMHUCA CHUCTEMBl  OHOJOTMYECKMX 3HAHUWU: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTLHAX, THUIOTe3axX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBHIIaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTHMHY MHpa; O CTPOEHUH,
MHOT000pa3uu U OCOOEHHOCTSAX OMOJIOTMYECKUX CHCTEeM (KJIeTKa, OPraHu3M, MOMYJISus, BU/,
OounoreorieHo3, Omocdepa); O BBAAIONIUXCSI OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAHUSX B
OHOJIOTHH;

O3HaKOMJIEHHE  OOydYamIuMxcsi ¢  MEeTOoJaMH  [O3HaHUS  JKMBOM  IPHUPOJIBIL:
UCCIIeIOBATENIbCKUMH METOAaMH OMOJIOTMYECKUX HAYK (MOJEKYISIPHOU M KIETOYHOU OMONIOTHH,
SMOPHUOJIOTUN U OWOJIOTUU Pa3BUTHS, TEHETUKH U CEJNEKIIMH, OMOTEXHOJIOTHUH U CUHTETUYECKOM
OUOJIOTMH,  MAJCOHTOJIOTUH, SKOJOIMH); METOJAaMH  CAMOCTOSITEIBHOTO  IPOBEIEHUS
OMOJIOTMYECKUX UCCIIeIOBaHUM B JlabopaTopu M B mpupoje (HaOmoJeHHe, H3MepeHue,
9KCIIEPUMEHT, MOJIEITMPOBAHUE);



OBJIa/ICHUE OO0YYaIOIUMHCS YMEHMSMHU: CaMOCTOSTEIbHO HAaXOIWTh, aHATU3UPOBATh W
UCTIOJIB30BaTh OMOJIOTUYECKYIO0 HH(OPMAIIHIO; TIOIH30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH 1
CHMBOJIMKOH; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJNOTMM W  COIHMAJIBHO-
HSKOHOMHYECKUMH M HIKOJIOTUYECKUMH IPOOJIEMaMH YEIOBEYECTBA; OIICHWBAThH IOCIEICTBUS
CBOEHM JEATENBHOCTH IO OTHOUIEHMIO K OKpY’Kalolled INpUPOJHON cpelae, COOCTBEHHOMY
3M0POBBIO M 3[OPOBBIO  OKPYXKAIOMIMX JIFOJeH; OOOCHOBBIBATH W COOJIONATh  MeEpHI
npopUIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHU, MpaBUiia MOBEICHUS B PUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOW KH3HENCATEILHOCTH B YPE3BBIUANHBIX CUTYAIHSIX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4yHbIE OTKPBITHUS B 00JacTu
OuoI0ruy;

pa3BUTHE y OOYYAIOIINXCsl MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Tporiecce
3HAKOMCTBA C BBIJAIOLIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCIEIOBAHUAMHU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIEMaMH, METOJOJIOTHEH OWOJIOTHYECKOTo HCCIeIOBAHUS, MPOBEICHHUS
HKCHEPUMEHTAIbHBIX HCCIIEOBAaHUM, peleHuss OWOJOrMYecKuX 3a1ad, MOJEIMPOBAHUS
OMOJIOTUUYECKNX OOBEKTOB M MPOIECCOB;

BOCIUTaHUE y OOyYaroIMXCsl [IEHHOCTHOTO OTHOUICHHUS K JKUBOM MPHUpPOJE B LIEJIOM U K
OTACNIbHBIM €€ O00beKTaM MU SBJIECHUAM; (HOPMUPOBAHHE HKOJOIMUECKOW, TIe€HETHYECKOH
IPaMOTHOCTH, OOIIel KyJIbTypbl MOBEJIEHHsS B IMPHUPOJE; MHTErpalMd eCTeCTBEHHO-HAYYHBIX
3HAHHUI;

npruoOpeTeHue 00y4yaromuMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOAOIOIb30BAHUN
(cobmroneHne mpaBWJl TOBEJEHHUS B NPUPOJAE, OXpaHbl BHUIOB, 3KOCUCTEM, Ouocdepsi),
COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI M 3[0POBbS OKPYXAIOIIUX JItOJeH (coOmoaeHuss Mep
npopuiakTukd  3a0oneBaHMi, oOecrieueHre  O€30MACHOCTU  KHU3HENEATENBHOCTH B
Ype3BbIUANHBIX CUTYalUsAX MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BAHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUH B MOBCETHEBHOMN YKU3HU;

CO3/IaHME€ YCJIOBUH i OCO3HAHHOTO BbIOOpa O0O0yYarOIIMMHCA HWHAWBHIYyabHOM
00pa3oBaTeNbHON TPAGKTOPHUM, CIIOCOOCTBYIOIIEH IOCIEAYIOUIEMY IpPO(ecCHOHAIEHOMY
CaMOOIIPENICIICHUIO, B COOTBETCTBUU C HWHIWBUAYIGHBIMA WHTEpECAMH U MOTPEOHOCTAMHU
peruoHa.

OOmiee 4YMCIIO YacoOB, OTBEJICHHBIX HA M3ydeHHE OWOJOTHMH Ha YIIyOJIEHHOM YpOBHE
cpennero obmiero oOpazoBanus, coctaBiseT 204 yaca: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).

Otbop oOpraHm3alMOHHBIX  (OPM, METOJOB H CPEACTB OOydeHHss OWOJOTHH
OCYILLECTBIISIETCS C YUETOM CHELM(UKH €ro COAEp KaHUs U HAIPABICHHOCTU HAa NMPOJOJKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEAHEro MPO(ecCHOHATBHOTO W BBICIIETO
oOpazoBaHwUsI.

OO0s13aTeNIbHBIM yCIIOBUEM IpU OOy4E€HHH OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE SIBISIETCS
IPOBE/IEHUE JIAOOPATOPHBIX M MpakTHYeckux pabor. Taxke yudacTHe oOydarolmMxcs B
BBIMIOJIHEHUM  IPOEKTHBIX U  y4eOHO-UCCIIEOBATENbCKUX pPadOT, TeMaTHKa KOTOPBIX
OIpENeNIAETCSl YYUTEIEM Ha OCHOBE HMEIOIUXCA MaTepHabHO-TEXHUUYECKUX PECypcoB U
MECTHBIX IPUPOIHBIX YCIOBUIL.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Conepxanve TMPOTPaMMBI,  BBIICTIEHHOE  KYPCU8OM, HE BXOJIUT B  TPOBEPKY
rocyaapcTBeHHOI utoroBoit arrectauuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHast OMOJIOTUST — KOMIUICKCHAsE Hayka. Kparkas uctopusi pa3BUTHS OHOJIOTHU.
buonornueckne Haykum W m3ydaemble MU TpobieMbl. DyHIaMeHTaIbHBIC, MPUKIATHBIC H
MMOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavueHWe OWONOTHH B (POPMHUPOBAHWK COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHple ¢ Ouonorueid. 3HayeHHE OHOJOTMM B MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE, IPOMBIIUICHHOCTH, OXpaHe
TIPUPO/IBI.

JdeMoHcTpanumn

[Toptpersr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apsei, I'.
Meunnens, B. W. Bepuanckui, M. II. IlaBnos, M. U. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckuii, Jlx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuipl 1 cxembl: «CBsI3p OMOJOTUU C APYTUMHU Haykamu», «Cuctema OMOIOTHYECKHUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX H3yUYE€HHUE

JKuBble cucTembl Kak IpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, ITUCKPETHOCTh M LEJIOCTHOCTh, CIIOKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpPraHU3alks, CaMOBOCIPOU3BEACHUE, Pa3APaKUMOCTh,
W3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy SKMBBIX CHUCTEM: MOJIEKYJSIpHBIM, KJIETOYHbIM, TKaHEBBIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BU0BOI, AKOCUCTEMHBIN (OMOTEOTICHOTUIECKHIA ),
ouocdepubiit. [Iponeccsl, mpoucxoasiue B XUBBIX crucTeMax. OCHOBHBIC MPU3HAKH JKUBOTO.
XKuzHp kak ¢opMa CyecTBOBaHHs Marepuu. Hayku, u3ydaroniye >KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHHU3alUU.

Nzyuenune xuBbpIX cucteM. Meroasl Ouonornyeckord Hayku. HaOmronmenue, uamepeHwue,
SKCIEPUMEHT, CHCTEMaTh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOM W HE3aBHCUMOM
nepemeHHo. [lmanmpoBanme skcnepumenTta. [loctaHoBka M mpoBepka runore3. Hynesas
runote3a. [TonsTre BEIOOPKH U €€ ToCTOBEepHOCTh. Pa3dpoc B OMonornvecknx aaHHbIX. OreHka
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3yJNbTaToB. [IpMUMHBI MCKaXXEHUs pE3yJIbTaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTHUYECKOIO TECTA.

JdemoHcTpaunu

Tabmumpr u cxeMbl: «OCHOBHBIE TPH3HAKH JKU3HW», «DBHOJIOTHYECKHE CHUCTEMBI»,
«CBoOICTBA KUBOW MaTepun», «YPOBHHU OPTraHU3AIMU KUBON NMPUPOAD, « CTpOCHUE KUBOTHOM
KIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOrO0  OpraHU3May,
«buoreonienos3», «buocdepar, «MeToabl U3YUESHUS KUBOU IPUPOIBD.

Ob6opynoBanue: 1abopatopHoe 000py10BaHUE JJIsl MPOBEACHUS HAOIIOICHUH, U3MEPEHUH,
SKCIEPUMEHTOB.



IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU H3YUEHUU MKUBBIX
CUCTEM.

Tema 3. Buosorus Kierku

Knerka — cTpykTypHO-(QYHKIMOHATBHAS €AMHUIA KUBOTO. MICTOpHS OTKPBITUS KIIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. lnelinen, P. Bupxos).
OcCHOBHBbIE TOJI0KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeToabl MOJEKYJISpHOW H KIETOYHOM OWOJIOTMH: MHKpPOCKOIUS, XpoMaTorpadwus,
anekTpodope3, METoJA  MEUEHbIX aToMOB, auddepeHnuabHOe  IEeHTPUYTUpOBaHUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yueHue uKkcuposanHvlx Kiemokx. DNEKTPOHHAasT MHUKPOCKOIIUS.
Kounghoxanvnasa muxpockonus. Bumanvhoe (npuscusnennoe) usyuerue Kiemox.

JdeMoHcTpanun

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

Tabnuuel u cxembl: «CBETOBOW MHKPOCKOID», «IEKTPOHHBIH MHKpockom», «Hcropus
Pa3BUTHUS METOI0B MUKPOCKOITHI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKpOMpENnaparbl pacTUTENbHBIX, >KMBOTHBIX M
OaKkTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue METOMOB KJICTOYHOH Owojoruu (xpomarorpadus,
anekTpodopes, tudpdepenransHoe HeHTpudyruposanue, [1LIP)».

Tema 4. XumMn4eckasi OpraHu3anus KJIeTKH

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIJIEMEHTBL. Bona u e€ ponb
KaK pacTBOPUTENs, pEareHTa, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIUIOPETYJISALHUN.
MuHepanbHbIE BEIECTBA KIETKH, UX OHooruyeckas poib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KiIeTKU. buonorndeckue nonuMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBOH Moiekyibl. [lepBuuHas cTpykTypa Oenka, MenTHIHAas
CBsi3b. BTOpHuuHas, TpeTWuHas, YeTBEpTUYHAs CTPYKTypbl. [lenaryparms. CBoiicTBa OenkoB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O0EIKOB. [Ipuonsi.

VYraeBoasl. MoHocaxapuabl, AuMCaxapubl, OJMrocaxapuisl U monucaxapuisl. OOmuit
IUIaH CTPOEHUS M (U3NKO-XMMHYECKHE CBOWCTBA YIJIEBOJNOB. buomorndeckne QyHKIUU
YIJIEBOJIOB.

Jlununel.  TuppoduneHo-runpodobHble  cBoiicTBa.  Kiaccuduxanmuss — JTunuaoB.
Tpurnuuepunsl, Gochoaunuasl, BOCKH, cTepouisl. buonorndeckue Gpynkiun aunuaos. O6mue
CBOMcTBa OHMOJOrMYEeCKMX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCTb.

Hykneunoseie kucnotel. JJHK u PHK. Ctpoenue HyknemHOBBIX KHCIOT. HykineoTuasbl.
[Mpunuun xommuiementapHoct. IlpaBmiio Yapradgga. Crpykrypa AHK — nBoiinas crnupanib.
Mecronaxoxaenue u ouonorndeckue Gpynkuu JJHK. Bunst PHK. ®@ynkuun PHK B kinerke.

Crpoenne moisiekynsl AT®. Makposprudeckue cBsizu B Mosiekyie AT®. buonornyeckue
¢y AT®. BoccTaHOBJICHHBIE TEPEHOCUYMKH, HX (QYHKIMHM B KIETKe. /JIpyeue
HYyKaeo3uompugochamuol (HT D). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojyorusi: OMOXMMHYECKHEe M OMO(PHU3NYECKUE HCCIEAOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Modenupoeanue cmpykmypol u QyuKyuu
Ouomonekyn u ux Kkomniekcos. KomnvromepHulil Ou3atin u opeanudecKuti Cunme3s OUOMONEKY U
UX HenpuUpPOOHbIX AHATI0208.



JdemMoHcTpanuu

IToptpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammsbl:  «PacnpeneneHne XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOM  MPUPOIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOJIEY.

Tabmumpr u cxemsl: «llepuoagmdeckass TabauIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHme
MOJIEKYJIBI BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJEKYIBl OeKay,
«CTpyKTYyphl O€IKOBOW MOJIEKYJbD», «CTPOCHHE MOJICKYJ yTieBOAOB», «CTpOCHHE MOJCKYI
nunuaoBy, «HyknennoBbie kucinote, «CtpoeHue mosekyisl ATOy.

O6opynoBaHue: XUMHYECKast TOCYy/1a U 000pyI0BaHHE.

JladopaTopnasi padora «OOHapykeHHE OEJTKOB C TOMOIIBbIO KAYECTBEHHBIX PEAKIIHIN.

JlabopaTopHasi padora «lcciaenoBanne HYKIEMHOBBIX KHUCIIOT, BBIACIIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenne u PyHKUNH KJIETKH

Tunbsl KIeToK: sykapuoTHUeckas W mpokapuothdeckas. CTpyKTypHO-(QYHKIIMOHAIbHbBIE
00pa30BaHMs KIETKH.

CtpoeHue MpPOKApUOTHUECKOM KJIeTKH. Kietounas crTeHka OakTepuid | apXeu.
OcobeHHOCTH CTPOEHUS reTepoTpodHOM U aBTOTPOGHON NPOKAPUOTUYECKUX KJIETOK. MecTo U
POJIb MPOKApPHOT B OMOIIEHO3aX.

Ctpoenue u (yHKIIMOHMPOBAHUE dyKapHOTHUECKOW KieTkH. [Inasmarndeckass meMOpaHa
(mna3manemma). CTpykTypa IUta3MaTHueckod wmemOpaHbl. TpaHCIOPT BeIIeCTB 4epes
IUIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbBIN (quddysus, oOnerduéuHas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBINA akTUBHBIA TpaHcmopt). [lomymponunaemocts memOpansl. Paborta
HATPHUI-KaJTMeBOro Hacoca. DHAOIUTO3: MUHOIMTO3, parounTo3. Jk30uuTo3. Kierounas creHka.
Crtpyktypa 1 (yHKIIUU KIETOYHON CTEHKH PACTCHHIA, TPUOOB.

Hurormazma. Iluto3zons. Lurockener. [IBmwkeHue mutoriazmbl. OpraHoOWAbl KIETKH.
OnHOMeMOpaHHBIE OPraHOUABI KJIETKH: dHAoIuIa3Marnueckas cetb (DI1C), anmapar ['onbmxw,
JM30COMBI, UX CTpoeHHe M (pyHKIMH. B3auMOCBS3h OZHOMEMOpPAaHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukyinyma. Mexanusm uanpasnrenus oOeikoe 6 IIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTe3  KJIETOYHBbIX MeMOpaH. [nagkuit  (arpaHyJisipHBIN)
SHIIOMIa3MaTHYeCKHi peTukynyMm. CekperopHast ¢yHkuus ammapara [ombmxu. Moougurkayus
benxoes 6 annapame I onvoscu. Copmuposka benxos ¢ annapame I onvodicu. TpaHCTIOPT BENIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KIETKH: MHUTOXOHAPUHU, IUTacTUiAbl. Ilpoucxoosicoenue
mumoxonopuui u naacmud. Cumbuocenes (K.C. Mepeaxckosckui, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHApUA u 1actul. llepBuuHble, BTOpUYHBIE W CJIOXHBIC ILIACTHU[IBI
(OTOCUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACThl  BBICIIUX
pacTeHui.

HememOpannbie opranouas! kinetku CtpoeHne u GyHKIUM HEMEMOpPaHHBIX OPraHOMIOB
KieTkd. Pubocombl.  Ilpomesicymounvie  gunamenmol. MuxpodunameHTsl. AxmuHogvle
Muxkpogunramenmeol. MplllIedHbIe KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KIEeMOK.
MuxkpoTtpyOouku. Knerounsnii mentp. CTpoeHue U JBH)KEHHE HKIYTUKOB U PECHHUYEK.
MukpoTpy06ouku nuroriasMel. LleHTpuons. berku, accoyuuposantvie ¢ MuKpopuiamenmamu u
Mmukpompybouxkamu. MomopHvle 6enxu.



Snpo. OGonouka siapa, XpOMaTHH, KapuoIlia3Ma, SJIPHIILKH, UX CTPOCHHE U (YHKIIUU.
SInepHbiii 6enkoBBI MaTpuKC. IIpocTpaHCTBEHHOE PACHONOKEHHE XPOMOCOM B MHTEp(a3HOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — THCTOHBI. /[umamuxa s0epHoll
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).

JeMoHcTpanun

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

Tabmuupbr u cxembl: «CTpoeHHE JYKapHOTHYECKOW KIeTKH», «CTpoeHHe >KUBOTHOU
KJIeTKW», «CTpOeHUEe pacTUTENIbHON KIETKN», « CTpOCHUE MUTOXOHAPUMNY, «Aapoy», «CTpoeHue
MIPOKAPUOTUYECKOMN KIIETKI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOMpENnapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepuanbHbIX KJIETOK.

JlabopaTopHasi padora «/3ydyeHne cTpOeHUS KIETOK PA3IUYHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «/3yueHne CBONCTB KIIETOYHOW MeMOpaHBI».

JlabopaTopHasi pabora «liccinenoBanue miaa3Moian3a U JIEMJIAa3MOJIU3a B PACTUTENbHBIX
KJIETKax».

IIpakTyeckas padora «l/3ydyeHne ABMKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BenlecTB U NpeBpalleHUe JHEPIUM B KJIeTKe

AcCUMMIIAIMS ¥ AUCCUMIIISALIUS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIECTB:
aBTOTpOHBIH ¥  reTepoTpodHBIA. YyacTHe KuclopoJa B OOMEHHBIX Ipoleccax.
OHeprerudyeckoe oOecrieueHne KiIeTKu: mpeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIN XapakTep peaklUuil KIeTO4YHOro meradbonusma. DepMeHTbI, X CTPOCHUE,
cBoiicTBa W MexaHu3M neicTBus. Kodepmentsl. Oriamuusi (GepMEHTOB OT HEOPraHUYECKHUX
KaTaln3aTtopoB.  benku-akTuBaTOpsl W OEJIKU-UHTMOUTOPHL.  3aBHCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIHHA OT PA3INYHBIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHUMYECKHUX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUCEeHMbIU U
oKcueennvlli  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMenmsl U NUSMEHMbL
peakyuonHoz2o yewmpa. Ponab xmoporuiactoB B mpouecce (orocunreza. CBeToBasi U TEMHOBas
dazel. Domoovixanue, Cs, C,. u CAM-munwvi pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusinue pa3nuyHbIx pakTOpoB Ha CKOPOCTh (OTOCUHTE3A. 3HAU€HHE (POTOCUHTESA.

XemocuHTe3.  Pa3sHooOpasue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTPUDUIIUPYIOITHE
OakTepuH, jkene300aKTepun, cepodaKkTepuu, BOJOPOAHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.

Anaspobnbie opranu3Mbl. Buasl OpoxxeHus. [IpogykTsl OpoxeHHsl U UX HCIOJIb30BaHUE
YEeJIIOBEKOM. AHA’POOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTMM W BO30YyIUTENH
0ose3Hel.

AdpoOHBIE OpraHM3MBbl. JTalbl SHEPreTHYeckoro oomeHa. [loArOTOBUTENBHBIA ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTNIEHUE TIFOKO3bI.

buonornueckoe OKHUCIEHME, WIM KIETOYHOE JIbIXaHHe. PoJlb MUTOXOHApPHI B mpoueccax
ouonoruueckoro oxucienusa. l{ukmuueckue peakuuu. OxuciaurensHoe (ochopumupoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounnoti ATD-
cunma3zvl. llpeumymiectBa a’poOHOro MmyTHM OOMEHa BELIECTB IEpell aHa’pOOHBIM.
D} heKTHBHOCTH SFHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuun



IToprpersr: k. [Ipuctium, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpr w1 cxembl: «DOTOCHHTE3», «DHEpreTndeckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEMOCUHTE3Y.

ObopynoBaH#e: CBETOBOI MUKPOCKOII, 000pyA0BaHUE JJIsI IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopaTopuasi paGora «VI3yueHue KaTaIUTHYECKON AaKTUBHOCTH (epMEeHTOB (Ha
MIpUMEPE aMIJIa3bl UITK KaTajiasbl)».

JlabopaTopnasi pa6ora «M3ydeHue (QEpMEHTATUBHOTO pACHICIUICHHUS TEPOKCUIA
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX».

JladopaTopnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCMHTE3a U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHUE ITPOLIECCOB OPOIKEHUS U JBIXaHUS.

Tema 7. HacieacrBeHHasi MH()OpMaIUA U peau3anus eé B KJIeTKe

Peakuuu matpudnoro cuHTe3a. [IpyHINI KOMITJIEMEHTAPHOCTH B PEAKIMSIX MaTPUYHOTO
cuHTe3a. Peanmzanus HacneacTBeHHOW wuHMopmaruu. ['eHEeTHYeCKWid KOA, €ro CBOWMCTRBA.
Tpanckpunims — matpuunsiii cuaTte3 PHK. TIpuHIUNBI TpaHCKPUTIIIUU: KOMILIEMEHTAPHOCTD,
aHTHUIAPAIUIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
knemke. Hexooupyrowue PHK.

Tpancnsamust u e€ stanbl. Yuactue TpancnopTHeix PHK B OmocuHTe3e Oenka. YcmoBus
ouocunTe3a 6enka. Kogupoanre aMuHOKUCIOT. Posk pubocom B OnocuHTe3e Oenka.

Cogpemennvie npedcmagnenus o cmpoeHuu ceHog. OpraHu3aiys TeHoOMa y MPOKapUoT U
9YKapHOT. Perymsuus akTUBHOCTH T€HOB y mpokapuoT. [umore3a omepona (. XaxoO, XK.
Mano). Monexynsapuvlie mexanusmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MTPOIecCcOB B KieTke. KileTounslii romeocTas.

Bupychel — HeksleTouHble GOpPMBI KU3HU U OOJIUraTHbIe Mapa3uThl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuzuenuwiii yuxn J[HK-codepacawjux
supycoe, PHK-cooepocawux supycos, bakmepuogazos. Obpamnas mpanHckpunyus, pesepmasa,
unmezpasa.

Bupycupie 3a0oneBaHMs ueloBeKa, KUBOTHBIX, pacrenuid. CIINIA, COVID-19,
COIMAJIBHBIC U MEIUITUHCKHE TPOOIJIEMEI.

Buoungopmamuka: unmeepayusa u ananus 6oasuwiux maccusos («bigdata») cmpyxmypHuix
ouonocuyeckux Oannvix. Hanomexmonocuu 6 oOuonocuu u meouyure. Ilpoepammupyemvle
Gynxyuu 6enxos. Cnocobvt 0ocmasKu 1eKkapcms.

JdemoHcTpaunu

[Toptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmuubr u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit kom», «Bupyche»,
«bakTepuodarmuy.

IIpakTuyeckas padora «Co3gaHre MOJEITH BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Krnerounslii nuki, ero mepuoisl u perymsiuus. Murepdaza u muto3. OcoOeHHOCTH
mporeccoB, nporekatonux B uHTepdase. [logroroska kiueTku k aeneHuro. IlpecunreTnueckuii
(TOCTMUTOTUYECKHI), CUHTETHYECKUH U TMOCTCHHTETUYECKUH (MPEMUTOTUYECKHUI) MEePUOIBI
nHTepa3bl.



Matpuunsiii  cunte3  JIHK -  pemnukanwmsa. Ilpunnunsr  permukanuu — JIHK:
KOMIUIEMEHTApHOCTb,  IOJYKOHCEPBAaTUBHBIA  CHUHTE3, aAHTUIIAPAJUICIBHOCTb. MeXaHu3M
perunkanuu  JIHK.  Xpomocombl. Crpoenune xpomocoMm. Temomepel U TeloMepasa.
XPOMOCOMHBIN HabOp KJIETKH — KapHOTUN. /IMIUIOMAHBIN U rarioNIHbI HabOphl XpPOMOCOM.
I'omonoruynsie XxpoMocomsl. 11010BbIE XPOMOCOMBI.

Jenenue kinetkn — MuTo3. CTaguu MHUTO3a M HPOUCXOASIIKE B HUX Ipouecchl. Turbl
MurTo3a. Kapuoknnes u nutoknHes. buosornueckoe 3Ha4yeHUE MUTO3a.

Perynsuus MuToTHyeckoro mukia kieTku. IIporpammupyemasi kiierouHas ruodenp —
arnomnTo3.

Knerounoe sapo, XpoMocoMbl, (PyHKIIMOHAIbHAs T€eHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn xnemka» — buoungopmamuyeckue
Mooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanun

Tabmuuel n cxempl: «KM3HEHHBIH LUK KIETKH», «Munto3», «CTpoeHHEe XpOMOCOM»,
«Pemmukanms JTHK».

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, MHUKpompenapaTsl: «MHUTO3 B KJIETKax KOpeIlKa
JIyKay.

JlabopaTopnasi padora «/3ydeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTaxy.

JlaGopatopuas pa6ora «HabGmoneHne mMuTO3a B KJIETKAX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpENapaTax ).

Tema 9. CTpoenne n pyHKIMH OPraHu3MoB

buonoruueckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH OJHOKJICTOYHBIX OpraHn3MOB. bakTtepum,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OHOKJIETOUYHBIE BOJOPOCIH, APYTrHe NpoTUCThl. KomoHnanbHble
OpraHU3MBl.

B3anMocBs3b 4acTei MHOIOKJIIETOYHOIO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMbI OPraHOB.
OpranusM Kak eguHoe 1enoe. ['omeocras.

Txkanu pactenuidl. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHAs,
MIPOBOASINIAsA, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHHUS, (PYHKUUNH U PacHOIOKEHHUS
TKaHEN B OpraHax pacTECHUM.

TkaHu JKUBOTHBIX M  4YejloBeKa. THWIbI KUBOTHBIX TKaHEH: SNUTEIHANbHAS,
COeMHUTEINbHAs, MbIIeyHast, HepBHas. OCOOCHHOCTH CTpOeHMs, (PYHKIUI U PaCIIONOKEHHS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BeretaTuBHbIE U TeéHEpaTUBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4enoBeKa. DyHKIMU OPTraHOB U CHCTEM OpPI'aHOB.

Omnopa Ttena opranusmoB. Kapkac pacrenuid. CkeneTbl  OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy»kHblli 1 BHyTpeHHUH ckeneT. CTpOEeHUE U TUIIBI COEJUHEHMS
KOCTEH.

JIBI)KeHHE OpraHu3MOB. JIBHXKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: amMEOOMIHOE,
KTYTUKOBO€, PECHHYHOE. JIBM)KEHHWE MHOIOKIETOYHBIX PpACTEHHWI: TPONMU3MBI M HACTHUHU.
JIBI>KE€HHE MHOTOKJICTOYHBIX )KMBOTHBIX U U€JIOBEKa: MbllIeyHas cucreMa. Pediuekc. CkenerHsie
MBILIIBI M UX paboTa.



[lutanue opranusmos. Ilornomenue BOAbI, YIJIEKUCIOTO ra3a ¥ MHUHEPAJIbHBIX BELIECTB
pactrenusmu. IluTaHue XUBOTHBIX. BHyTpUIIONIOCTHOE M BHYTPHUKIIETOUHOE IHIIEBapEHHUE.
[luranre NMO3BOHOYHBIX XKMUBOTHBIX. OTAENbI MUIIEBAPUTEIBLHOTO TpakTa. llumieBapuTelbHbIC
xkenespl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jpixanue opranu3MoB. Jlpixanue pactennid. [Ipixanue sxuBoTHBIX. Juddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxarenbHas moBepxHOCTh. JKabepHoe M JIEro4HOE
nbixaHue. JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXKHEHHE
CTpOEeHHs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cucTeMa uejgoBeka. MexaHusm
BEHTWIALIMM JIETKUX Y NITULl U MJIEKOMUTAIOMUX. Perymnsus npixanus. [{pixareabHbie 00BEMBI.

TpaHcopT BemIECTB Yy OpraHuW3MOB. TpaHCHIOPTHBIE CUCTEMbI pacTeHuM. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opradbel. KpoBeHOCHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpoBOOOpamieHus. OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsius.

Brinenenne y opranusmoB. Beigenenue y pacteHuil. BeigeneHue 'y KMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BbyieneHus. QOuiubTpanus, CceKpeuus u o0paTHOe
BCachIBaHHE KaK MEXaHU3Mbl paOOThI OPraHoB BblAeseHus. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM
U BBIIECTUTENBHON CUCTEMaMHU. BpineneHue y MO3BOHOUHBIX >KMBOTHBIX M 4desioBeka. [loukwm.
Crpoenue u pyHkuroHupoBanue HeppoHa. OOpa3oBaHHEe MOUHU y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LMCTHI MPOCTENIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacteHuil. Kytukyna. CpencrBa naccuBHOU U
XUMHUUYECKOH 3aUThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOUHBIX )KMBOTHBIX. [[OKpOBBI M UX MPOU3BOJIHBIE. 3alIUTa OpraHu3Ma
or Oone3Heil. MMMyHHass cuctema uenoBeka. KIeTOUHBIH M TyMOpPaldbHBIA HMMYHHTET.
Bpoxnéuuplii ©  NpHOOpETEHHBIH  crienU(pUUECKU HUMMYHHUTET. TeopHus KJIOHAJIbHO-
cenektuBHOro uMmyHnuteta (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanureiabHbie OTBETHI
opranu3MoB. Poiib BposkIEHHOTO UIMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxuMocTe M peryisinys 'y OpraHu3MoB. Pa3npaXumMocTb y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PazgpaxuMocTs m perymsuus y pacreHuil. PocToBble BemiecTBa M UX
3HAYCHHE.

HepBHast cucrema u pediekTopHas peryssinus y XUBOTHBIX. HepBHas cucrema u eé
OTJIeIbl. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOCHHUS HEPBHOW CHUCTEMBI Yy >KMBOTHBIX. OTHEIBI
TOJIOBHOTO MO3Ta TIO3BOHOYHBIX KMBOTHBIX. Peduiekc u peduekropHas nyra. besycioBHbie u
YCIIOBHBIC PEIICKCHI.

['yMopanbHast peryisiuss ¥ SHIOKPHUHHAs CUCTEMa >KMBOTHBIX M 4yesioBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M HMX TOpMOHBI. JleiicTBue TropMOHOB. B3auMoCBsA3bp HEpBHOU U
SHIOKPUHHOM cucTeM. [ mnmoranamo-runoduszapHas cucrema.

JdeMoHcTpanumn

[Toptper: N. I1. [Tanos.

Tabmumpl 1 cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCINY,
«baktepun», «lIpocreitmmey, «OpraHbl LIBETKOBBIX pacTeHHil», «CHCTEMBI OpraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHUE HaCEKOMbIX», «TKaHU pacTeHHiD»,
«KopueBsie cucrempl», «Ctpoenue crtebdns», «CTpoeHue JIHCTOBOM MIACTHHKN», «TkaHM
XKUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHast cucreMay,



«/pixaTenpHas  cucrema», «HepBHas cuctema», «Koxa», «MbpleyHas cucremay,
«BpinenurenbHas cucreMa», «DHJIOKpPUHHAsA cucrteMay, «CTtpoeHue Mpliehy, «MMMyHUTETY,
«KumeunononoctHsle», «CxeMa NUTaHUA pacTeHui», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue mianapun», « BHyTpeHHee CTpOeHUE H0XKIACBOTO
yepBs», «HepBHasg cucrema poid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHast cuctema nrTuny, «HepBHas cuctema MIIEKONUTAIOLIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MHUKpPOIpenapaThl OJHOKJIETOUYHBIX OPraHU3MOB,
MUKpoIpenapaTbl TKaHeW, paKOBUHbBI MOJUIFOCKOB, KOJUIEKIIMHA HACEKOMBIX, UTJIOKOKUX, KUBBIE
9K3EMIUIAPBl KOMHATHBIX PacTE€HUi, repOapuu pacTeHUH pa3HbIX OTAEJIOB, BIIAXKHbIE MperapaThl
KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opylnoBaHue Ui JIEMOHCTPAlMM IOYBEHHOTO U BO3AYILIHOTO IIUTAHUSA pacTEHUil,
paciierieHust Kpaxmaina U OelKkoB TMoj JeHCTBHEM (epMeHTOB, 00opyAoBaHHE s
JEMOHCTPALIMX OIBITOB 0 U3MEPEHHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBYOKCHHUH, MOJIEIH FOJIOBHOT'O MO3Ta Pa3INYHbIX KHUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHell pacTeHUID.

JlaGopaTtopHas padora «/3yueHne TkaHei )KUBOTHBIX».

JlabopaTopnasi padora «/3ydeHune opraHoB LIBETKOBOTI'O PACTEHU.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecronioe (BKJII0Yasi BEreTaTUBHOE) U MOJI0BOE. Buibl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYJISILUSA, pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pasmuHoxkenue. I[lonmoBeie KieTKH, UM ramersl. Meiio3. Cranuu Meiio3a.
IloBenenne xpomocom B Mmeiiode. Kpoccunrosep. buonornueckuil cMpici MeH03a U IOJIOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimueBoe  pasButue. l'ameroreHe3 y kMBOTHBIX. IlosmoBele  kenessl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KiIeTOK. CrnepmaTtoreHe3 u ooreHe3. CTpOeHHME MOJIOBBIX
KIIETOK.

OmronoTBOpeHre W 3MOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIJIOIOTBOPCHUS:
Hapy’>KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPUOIOTHs — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00na uz 2nagnvix npobaem smopuonoeuu. Konyenyus mopgoecenos
u mooenu mopghocerneza. Ctaguu SMOpHOreHe3a JKUBOTHBIX (Ha MpuMepe JSArymku). Ipobdnenue.
Tuner apoGnenust. [Jemepmunuposannoe u HedepMuHupogantnoe opodnenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH IPOOICHUS MIICKOIHUTAIOIINX. 3apOJIbIIICBBIC JIUCTKU (TacTPyIIsIus).
3aknajgKka OpraHoB W TKaHEW W3 3apoJIbIIIEBBIX JIMCTKOB. B3amMHOe BiIMsSHHE dYacTei
pasBUBAIOIIErocs 3apoiplimia (3MOpUOHANbHAS MHAYKLHMA). 3aKiajgka IUlaHa CTPOEHUs
KUBOTHOTO Kak pe3yJbTaT HUEPAPXUYECKUX B3aMMOJCHCTBHHA TEHOB. BiusHue Ha
SMOPHOHAIILHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKpYXkKArOIIEH cpeibl.

Poct u pasButme >xuBoTHBIX. [locTamMOpuwoHanmbHbIl Tmepuon. [Ipsmoe u Hempsimoe
pasButHe. PasButue ¢ Meramopdo3oM y O€CHO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOrO W HEMPSMOrO PA3BUTHS, UX PACIPOCTPAHCHHUE B IPUPOJE.
Tunsl pocta XUBOTHBIX. DakTOpbl PETYJALMH pPOCTa JKUBOTHBIX M 4yesoBeka. Craguu
NOCTAMOPHOHANIBHOTO DPa3BUTHS y KUBOTHBIX M 4YenoBeka. Ilepnospl OHTOreHe3a uenoBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKUE MTPOLECCHI.



PasmHoeHue u paszButue pactenuil. ['amerodur u cmopodur. Meiio3 B KU3HEHHOM
uukie pacrennit. OOpa3oBaHue cmnop B Tpolecce Meios3a. [lamerorenes y pacTeHUi.
OmnonoTBOpEeHNE M PA3BUTUE PACTUTEIbHBIX OpPraHu3MoOB. JIBOMHOE OIUIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHn3Mbl PETYJIILUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanun

[Toprpersr: C. I'. HaBamun, X. [lInemasn.

Tabmumpsl 1 cxembl: «BereratnBHOe pa3mMHOXkeHHE», « TUIBI OECMONIOT0 pa3MHOXKEHUS,
«Pa3MHOXkeHHE XJIaMUIOMOHAIb», «Pa3MHOXkeHue JBriIeHb, «Pa3MHOXEHUE THIPBDY,
«Meno3», «Xpomocombl», «l'amerorenes», «CTpoeHUE SAWIEKIETKH W CIEPMATO30UIa,
«OcHOBHBIE CcTaauu OHTOreHesa», «llpsmoe u Hempsimoe pasButue», «Pa3zButue Maiickoro
Kyka», «PasButue capanum», «Pa3Butue marymkn», «IBOMHOE OIUIOJOTBOPEHHUE y LIBETKOBBIX
pacteHuin», «CTpOEHHE CEMSH OJHOJOJBHBIX U ABYNOJBHBIX pacTEHUN», «KM3HEHHBIN LUKII
MOPCKOM  KamycTbl», <«OKM3HEHHBII LHMKI MXa», <«OKM3HEHHBIM MK NanopOTHUKAY,
«KU3HEHHBIN IUKII COCHED).

OO6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl SULEKIETOK U CIIEpMAaTO30H/10B,
Mozenb «L{UKII pa3BUTHS JIATYIIKAY.

JlabopaTtopnass pabGora «lI3yueHue CTpOEHHsS IIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTyeckas padora «BpIsIBIEHHE NPU3HAKOB CXOJCTBA 3apOABILIIEN MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKAa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopus craHOBIEHHS W Pa3BUTHS T€HETHKH Kak Hayku. PaGorter I. Mennens, I'. ne
@puza, T. Moprana. Ponb oTedecTBEHHBIX YYEHBIX B pa3BUTUM TeHeTHkH. Paborer H. K.
Konwrosa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOrMYHbIE XPOMOCOMBI, aJlI€JIbHBIE
I€Hbl, AJbTEPHATUBHBIE IPU3HAKM, JOMUHAHTHBIA M PELECCUBHBIM IPU3HAK, I'OMO3UIOTA,
reTepo3uroTa, 4ucras JUHUS, TUOpHIbI, reHoTur, (peHoTun. OCHOBHBIE METOJIbl T€HETUKHU:
THOPUIOTIOTHYECKUH, TUTOIOTUIECKUNA, MOJIEKYIIIPHO-T€HETHYECKHIA.

JdeMoHcTpanun

IToptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. . Basuiios, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuue! u cxembl: « MeTo1bl FeHETUKIY, «CXEMbI CKPELIUBAHUS.

JladopaTopnasi padora «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIEIOBaAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuuBanue. I[lepBblii 3akoH MeHaens — 3akoH eIMHOOOpa3us
ruOpuI0B mepBoro mokojeHus. [IpaBwio gomuHMpoBaHMs. BTopoi 3akoH MeHmens — 3aKoH
pacuienieHus npu3HakoB. L{uTomornueckue 0CHOBBI MOHOTMOPUIHOTO CKpelMBanus. I unoresa
YUCTOTHI I'AMET.

AHamusupyromee  ckpemmBaHue.  [IpoMexyTOuHBI ~ XapakTep — HaclleJOBaHMS.
Pacuienyienue npu3HaKkoB PU HETIOJIHOM JTOMUHUPOBAHUU.



JuruOpunHoe ckpemuBaHue. Tpetuil 3akoH MeHAenss — 3aKOH HE3aBUCHMOTO
HacJleIoBaHMsI MpU3HaKoB. [{uTonornueckre 0OCHOBBI AUTMOPUIHOTO CKPEIIMBAHMSL.

CuenieHHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CueruieHHOe HaclieZIoBaHUe
I€HOB, HAPYIICHHUE CLEIUICHHS MEX1y TeHaMu. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS 10J1a. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIli M TeTeporaMeTHbI Ioji. ['eHeTudeckas CTpyKTypa IOJOBBIX
xpoMocoM. HaciienoBanue npu3HaKkoB, CHEIUICHHBIX C ITOJIOM.

I'enotun kak menoctHas cucrema. [lmedoTponuss — MHOMKECTBEHHOE JECWCTBUE TEHA.
MHOK€ECTBEHHbI ajuieu3M. B3auMoJelcTBue HeauleNbHbIX TeHOB. KoMIIeMEeHTapHOCTD.
Onucrtas. [Tomumepusi.

I'eHeTdeckuii KOHTPOJb PpA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(GU3MOJIOrMUECKUX IMPOLIECCOB, MOBEACHMS W KOTHUTUBHBIX (yHKuuil. ['eHeTnueckue
MEXaHU3Mbl CUMOUOTeHe3a, MEXaHU3Mbl B3aMMOICHCTBHS «XO3fMH — MapasuT» M «XO35SUH —
MHUKpoOHOM». ['eHeTHuecKne aclieKThl KOHTPOJIS ¥ U3MEHEHHs HaclleICTBEHHON HH(pOpMaluy B
MTOKOJICHUSX KJIIETOK M OPTaHU3MOB.

JdemoHcTpauuu

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

Tabnuuel u cxemsl: «IlepBblit U BTOpo 3akoHBl Mennens», «Tpetuil 3akoH Menaens»,
«AHanmu3upympollee ckpemyBanue», «HenoaHoe nomuanpoBanue», « CHEIVIEHHOE HACIEI0OBaHUE
NIPU3HAKOB Yy Jpo3oduisy, «I'eHeTnka nona», «Kapuorumn yenoseka», «Kapuotum apo3o¢puisy,
«Kapnotun ntunen», « MHOKECTBEHHBIN alienu3m», «B3anMoaecTBue reHOBY.

OO6opynoBaHue: MOAENb IS AEMOHCTPALUU 3aKOHOB €IMHOO00pasus THOPUAOB IEPBOTO
[IOKOJICHUS. U PACIUEIICHUS INPU3HAKOB, MOJENb Ul AEMOHCTPAallMM 3aKOHA HE3aBUCUMOIO
HaCJIEA0BaHUs NIPU3HAKOB, MOJENb I JEMOHCTPALUU CLICIUICHHOTO HACJIEIO0BAHMS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapat: «po3odpunay.

IIpakTnyeckass padora «/3ydyeHne pe3yabTaTOB MOHOTHOPHIHOTO CKpPEIIMBAHUS Yy
Ipo30(UIBD).

IIpakTnyeckas paGora «M3ydeHue pe3yiabTaTOB JIUTHOPUAHOIO CKPELIMBAHUS Y
TIPO30UITBD.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopneiicTBie TeHoTHNa W cpeabl npu (HopMUpoBaHHM (EeHOTHNA. V3MEeHYMBOCTH
NMpu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHbIE NPHU3HAKUM. Buael  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHA.

MoaudukanonHas U3MEHYMBOCTb. Poib cpeabl B (popMupoBaHMM MOAM(DUKALMOHHOM
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanmoHHbIN psg ¥ BapuanuoHHas Kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHONW U3MEHYUBOCTH.

I'enHoTnnnueckas w3MeHYMBOCTh. (CBONMCTBA TE€HOTHUIIMYECKOM W3MEHYMBOCTH. Bubl
TeHOTUITNYECKON U3MEHYMBOCTH: KOMOMHATHBHASL, MyTal[HIOHHASL.

KomOunaTtuBHasi M13MEHUMBOCTh. Mei0o3 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. PoJIb KOMOMHATHBHONM M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOro pa3Hoo0pa3us
B IIpeieax OHOTO BUJA.

MyranuonHass HM3MEHYMBOCTb. Buabl MyTalui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE M MHAYLHMPOBaHHBIE MyTalMH. SlIepHBIE M LUTOIUIA3MaTHYECKHE MYyTallUH.
ComaTtnueckue W TOJOBbIE MyTanuu. [IpudvHBI BO3HUKHOBEHHMS MyTanuil. MyTareHel U uX



BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOT'O MPOIEcca. 3aKOH T'OMOJIOTHYECKUX
psanoB B HacienctBeHHod usmeHunBoctu (H.W. BaBwiioB). BHesnepHas W3MEHUMBOCTb U
HACJEACTBEHHOCTb.

Onucenemura u >NUSEHOMUKA, PONb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdeMoHcTpanun

[Toprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmumpl u cxembl: «Bunmbl u3MeHumBOoCTH», «MoaudukanuoHHAs HW3MEHYUBOCTHY,
«KoMOMHaTHBHAsT ~ M3MEHYUBOCTEY, «Meiio3y, «OmiogoTBOpEHUEY, «I'eneTnueckue
3a0071eBaHUs YEIOBEKay», « Buabl MmyTaruiin.

OGopynoBaHue: >KUBbIE W TepOapHbIe AK3EMIULIPHl KOMHATHBIX PACTCHUH, PUCYHKH
(doTorpadun) >KMBOTHBIX C pa3IMYHBIMH BUAMU U3MEHUHUBOCTH.

JladbopaTopnasi paGora «lcciemoBanme 3aKOHOMEPHOCTEH  MOAU(PUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAllMOHHOW KPUBOID.

IIpakTuyeckasi padora «MyTaruu y 1po30d bl (Ha TOTOBBIX MUKpPOIIPEapaTax).

Tema 14. I'eneTnka 4en0Beka

Kapuotun uenoBeka. MexayHapogHass NporpaMMa HCCIEIOBAHMUS TI'€HOMA YeJIOBEKa.
MeToapl U3y4eHUs TEHETUKU YeJOBEeKa: MeHeallOTHYeCKUi, OJIM3HEIOBbIM, IUTOTCHETUYECKUH,
MONYJIALIMOHHO-CTAaTUCTUYECKUH, MOJIEKYJIsIpHO-TeHeThnYecKkuil. COBpPEMEHHOE ONpe/esieHne
TE€HOTHIA: TOJHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHHWE, B TOM YHCIE C MOMOILBIO
[MI[P-ananu3a. HacnencrBeHHble 3aboneBaHus 4yenoBeka. | €HHbIE M XPOMOCOMHBIE OO0JIe3HH
4eloBeKa. bOJIe3HM ¢ HACIeACTBEHHON MpeApacloioKEHHOCTbIO. 3HAauY€HUE MEIULIUHCKON
TeHETUKH B TPEJOTBPAIICHHH U JICYCHUM TEHETHYEeCKHX 3a0oNeBaHUil yenoBeka. Menuko-
T€HETUYECKOE KOHCYJbTUpoBaHuEe. CTBOJIOBbIE KIETKHU. [lOHATHE «TEHETHYECKOTO Tpy3ay.
DTUYECKUe acTeKThl UCCIeA0BaHUN B 00JaCTH PeIaKTUPOBAHHSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKa K (DU3MUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpY’Kawllel cpeabl. [eHeTnyeckas MpeaApacroiaoKeHHOCTh
YEJIOBEKA K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmumpl u cxemsbl: «Kapuotumn uenoBeka», «MeTobl W3y4YEHUS TEHETUKH YEIOBEKA,
«"enernueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBiieHne U aHAJIU3 POIOCIOBHOM.

Tema 15. Cenexkuusi opranu3mMon

JlomecTukanusi U celeKIusa. 3apokIACHUE CEJICKIUH W AoMecTukanuu. Yuenue H. U.
BasuioBa o LleHnTpax npoucxoxaeHusi ¥ MHOT0oOpa3us KyJIbTypHbIX pacTeHui. Posib cenekuun
B CO3JaHMM COpPTOB pAcCTEHUM U TMOpoJ KUBOTHbIX. CopT, mnopoja, ITamMM. 3aKOH
TOMOJIOTHYECKUX PSIZIOB B HacieACTBeHHOW m3MeHunBoctu H. M. BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHOM paboThlI.

MeTtoapl ceneKIMoHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIM W MHAWBUIAYTbHBIH.
Oranbel KOMOWHAIIMOHHOM cenekuuu. VcmbiTaHue MmMpou3BoauTeNeld mo moroMcTBy. OTOOp MO
TEHOTHUILY C MTOMOIUIbIO OLIEHKH (PeHOTHUIIAa TOTOMCTBA U OTOOP 10 T€HOTHITY C TIOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ] CEJNEKUMOHHOW paboTel. PamuanuoHHblii u
XUMHYECKU MyTareHe3 Kak MCTOYHUK MYyTallMid Yy KYyJbTypHBIX (OpPM OpPraHU3MOB.



Hcnonbp30oBaHuE TE€HOMHOTO pPENaKTUPOBaHMSA M MeToAoB pekoMOMHaHTHbIX JIHK ams
MIOJIYYEHUS UCXOTHOTO MaTepHuaa JUsl CEJIEKIUU.

[lonyyenne mnonuruionoB. BHyTpuBHMaoBas rubpuamszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wwin nHOpuauHr. HepoacTBeHHoe ckpenuBanue, win ayropuauHr. ['ereposuc u
ero mnpuyuHbl. Vcmonp3oBaHue Terepo3uca B cenekimu. OtmanéHHas ruOpuan3anus.
[Ipeononenne Oecrogusi MEXBHUIOBBIX T'HOpUAOB. JlOCTH)KEHHS CEJIEKIUH PpPAacTeHUH U
KUBOTHBIX. «3€1EHAS PeBOIOYULY.

CoxpaHeHHe M H3Y4YEHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PAaCTEHHUH U UX IUKUX
poluyel s co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3MCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpasieHue 2eHemuyecKUMy pecypcamu cenbCKOX03AUCMEEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs. CYUeCEYIOUUX U CO30aHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM 4ucie ¢ NPUMeHeHUuemM COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl u
NnepcneKmueHbIX MexHON02Ul.

JdeMoHcTpanumn

[Toptpetsr: H. Y. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpsinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuips! u cxembl: «L{eHTpbI MPOUCXOXKACHHUS U MHOT000pa3us KyJbTYpHBIX PACTCHHID,
«3aKOH TOMOJIOTMYECKHUX pPSAIOB B HACIEACTBEHHONM M3MEHUYMBOCTH», «METOIBI CEIEKLMWY,
«Otnanénnas rubpuanzanus», «MyTareHesy.

JlabopaTopHasi pabora «/3ydeHHe COPTOB KYyJbTYpPHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHre METOJJOB CEJIEKIIUU PACTEHUID.

IIpakTnyeckas padora «lIpuBuBKa pacTeHuin».

Ikckypeust «OCHOBHBIE METOJbI M JIOCTHIKEHHUSI CEJICKUHUU PACTEHUM M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHLHIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE
XO035I1CTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. buoTrexHo10rust 1 CHHTeTHYECKAast OMOJIOTHSA

OOBEeKTHI, HCIOJIb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE WU TKAaHEBbIE KYJbTYpBHI,
MHUKPOOPTaHU3MBI, WX XapaKTepUCTHKa. TpanunuoHHas OWOTEXHOJOTHSA: XJeOomeueHue,
MOJTy4YE€HHE KHUCIOMOJIOUHBIX MPOAYKTOB, BUHOAENUE. MukpoOuonornueckuit cuHTe3. OOBEKThI
MUKPOOHOIIOTHYECKUX TeXHONOTHi. [Ipon3BoaCcTBO Oellka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHve TEXHOJOTMM W HMHCTPYMEHTOB  LEJCHANPABICHHOIO  HM3MEHEHUA U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIBIO ITOJYyYEHUs OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPKAIIUX
HE BCTpeyaronrecs B Npupoae OMOCUHTETUYECKHE Ty TH.

Kiterounas nnxeHepus. MeTonpl KylbTypbl KIETOK M TKAHEM PACTEHUN W >KMBOTHBIX.
Kpuobanku. Comartuueckas ruOpuauzalnus U coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
ralionJI0OB B CEJIEKUUU pACTeHUU. [lonyuenue MoHoOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOIUKIOHATbHBIX aHmumesn ¢ mMeduyure. VICKyCCTBEHHOE OIIOIOTBOPEHUE.
PekoHCTpyKIMsT SHLEKIETOK W KIOHUPOBAHME >KMBOTHBIX. METON TpaHCIUIaHTaUuu sJIep
KIETOK. Texuonocuu 0300posieHus, KyJIbMUSUpOBAHUs U MUKPOKIOHAILHO20 DASMHONCEHUs.
CeNbCKOXO03AUCNEEHHBIX KYIbIYD.

XpOoMOCOMHasl M T€HHasi MH)KeHepHsl. MICKyCCTBEHHbIN CUHTE3 IeHa U KOHCTPYHMPOBAHUE
pekomOuHaHTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS M TEPCHIEKTHBBI



XPOMOCOMHOW M TEHHOW MHXEHEPHHU. OKOJOTHMUECKHE W OSTHYECKUEe MpoOsieMbl TeHHOM
HUHXEHEPUH.

Menunuackue ouorexnonoruu. [loctrenomuast udposas meaununa. [1LP-muarnoctuxka.
MeTa0010MHBIN aHANINU3, TEHOLIEHTPUUECKUN aHAJIN3 POTEOMAa YeJI0BEKa JIJIsl OLEHKHU COCTOSHUS
€ro 310poBbd. Mcronb3oBaHME CTBOJOBBIX KJIETOK. TapretHas tepanus paka. 3D-
OMOMHXKEeHepusi Uid pa3paboTKu (PyHAAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHA,
CO3JIaHMsI KOMIUICKCHBIX TKaHEW COYeTaHHEeM TEXHOJOTHH TPEXMEPHOro OWONPUHTHUHTA H
ckaddonnuHra s penieHus 3a/1a4 NepcoHaTN3UPOBAHHON MEIUIIUHBL.

Co3manne BEKTOPHBIX BAKIMH C LEJNBIO OOECIeYeHUs] KOMOWHUPOBAHHOM 3aIIUTHI OT
Bo3Oyauteneir OPBU, ycTtaHoBiIeHHE MOJICKYJISIPHBIX MeXaHW3MOB ¢yHKuuonupoanus PHK-
coJiepKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 ONAacHbIE 3a00JI€BaHUS YETIOBEKA U )KUBOTHbIX.

JdemoHcTpauuu

Tabmumsrt  u cxembl:  «Vcmonb3oBaHHE  MUKPOOPTAaHM3MOB B IPOMBILIUIEHHOM
MIPOU3BOACTBEY, «Kilerounas nHxeHepus», «l 'eHHast HHXXEHEepUs».

JladopaTopnasi padora «3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

JKcKypens «buoTexHoIorus — BakKHEWIasi IPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE IPOU3BOCTBO)».

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BuTHE 3BOJIOIHOHHBIX NPEACTABJIEHUI B OMOJI0TUHA

OpomouronHas Teopus Y. [lapsBuna. [Ipeaqnocsuiku BOZHUKHOBEHUS 1apBUHU3MA. JKHU3HB
U Hay4Has aedareiabHocTs Y. JlapBuHa.

JBwxyume cuibl 3BomouMd BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCUBHOCTh
pPa3sMHOXKEHHsI OpPraHU3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIEeCTBOBaHHE,
€CTECTBEHHBII U MCKYCCTBEHHBII 0TOOD).

Odopmienne cuaTeTndeckoi Teopuu 3posroruu (CTD). HeliTpansHas TeOpus 3BOIOIUH.
CoBpeMeHHass 3BONIOIMOHHAA OUONIOTHS. 3HaYCHHE SBOJIIOLIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUpA.

JdeMoHcTpanuu

[Toprpersr: Apuctorens, K. Jlunnelt, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kriosse, Y.
Hapsun, C. C. Yerepuxos, U. U. llImansraysen, Ix. Xonaeitn, . K. benses.

Tabmumpsr u cxembl: «Cucrema xuBoi npupoas! (o K. JIunuerw)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHu3M (GOPMUPOBAHUS TIPHUCIIOCOONICHUN Yy PACTCHUH W
*)UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. Japsunay, «Haxoaku Y.
Hapsuna», «®Dopmbel O60ppOBI 3a cymiecTBoBaHue», «llopoasl romy6Gei», «Muoroobpasue
KyJbTYpHBIX (popM KamycTeD», «[lopoabl n1oMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBHKYIIUX CHUJ 3BOJIOLHUNY, «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUHN IBOTIOLIUNY.

Tema 2. MUKpPO3BOJIIOIUA U €€ Pe3yJIbTaThl

[Monynauuss kak 3jeMeHTapHas eauHuna 3BOJOIUU. COBpEMEHHbBIE METOMAbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomyJisiuii. I3menenue reHooH1a NOMyJISIIUH KaK



JJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTuueckoro pasHoBecus Jx. Xapau, B.
BaiinGepra.

OneMeHTapHble (AKTOPBl (ABIKYIIHME CHJIBI) 3BOJIONMUA. MyTallMOHHBIN Tpolecc.
KomOunatuBHass m3MeHUMBOCTh. [[peli TeHOB — ciyd4ailHble HEHANpaBJICHHBIE H3MEHEHUS
qacToT ayvienedl B momynsnusx. O¢ddekt ocHoBarens. IDggexm OYMuLIOUHO20 20pabIUKA.
CHuoiceHue 2eHemuyecko20 pasHoodpasus: npudunsl U cieocmeus. llpossenenue s¢gpexma
Opelicha 2enoé 6 Oonvwux u manrelx nonyrAyuax. Murpamun. M307s0Ms  TOMyJSIINN:
reorpaduyeckas (mpocTpaHCTBEHHas1), OHoJIornuecKast (penpo yKTUBHAs).

EcrecTBeHHbIii 0TOOp — HampaBisFOmui GaxTop HSBOMOIUH. DPOPMBI €CTECTBEHHOTO
otOopa: ABMXKYIIUHA, CTAOMIM3HPYIONIMN, pa3pbIBatomuid (Iu3pynTuBHBIN). [lomoBoi oT6op.
Bo3HUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO MOBEACHUS KUBOTHBIX.

[IpucnocoO0aeHHOCT, OpPraHM3MOB KaK pe3yJbTaT MHUKPOIBOIIONUU. Bo3HUKHOBeHHE
MpUCTIOCOOIeHU y opraHu3MoB. ApoMopdo3sl U uanoaaantanuu. [Ipumepsr npucnocobaeHuit
y opraiusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXMMUYECKHE, TOBEICHUECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOIIOLUU.
W3onsmust — ximoveBoit  aktop BupooOpazoBanus. IlyTm u crmocoObl BHI000pa30BaHUSA:
ajuionatpuueckoe  (reorpauyeckoe), CUMIATPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonauzanus, rudpuan3anus). JJmuTenbHOCTh SBOTIOIMOHHBIX IPOIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomornuonHoM Ouonornu B pa3paboTKe HAYYHBIX METOJOB COXpPaHEHUS
O6uopaznooOpazusi. MUKPOIBOIIONMS U KOABOJIOIMS Mapa3sUTOB M HX X03i€B. MeXaHU3MBI
(dhopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpanuu

IToprpetsr: C. C. YerBepukos, J. Maiip.

TaOmuips! u cxembl: «MyTalnoHHasE K3MEHYMBOCTHY, «[lomynsuoHHas cTpyKTypa BUAa»,
«Cxema mposiBieHUs 3akoHa Xapau—BaitnOepra», «/[BwKymmue CHIBI  3BOJIOLHMNY,
«DKOJIOTHYECKasT HW30JIALUS TOMyJISIUNA ceBaHCKOW Gopenny, «['eorpaduueckas u30IAIUSL
JMCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHULBI JaypcKoity, «[lomynsaunoHHbie BOJHBI YHCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema IeHCTBHUSI €CTECTBEHHOTO oTOOpa», «Dopmbl OOprOBI 3a
CYLIECTBOBAHUEY, «HaycTpuanbHbId MEJAHU3M», «OKuBbIe HCKOIIAaEMBIEY,
«IlokpoBHUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas okpacka MKUBOTHBIXY,
«Du3nonoruueckue aganranuny, «IIpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBbHOCTDHY,
«Kputepun Buga», «Bugbl-gBoitHukm», «CTpykTypa Buaa B mnpupoae», «CrmocoObl
BunooOpazoBanus», «l'eorpapuyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«OKoyoruyeckoe BUI000pazoBaHue BHUIOB cuHUIY, «[lomumiaounsl pactenuit», «KamyctHo-
peICUHBINA THOPUT.

ObopynoBanue: repOapuy pacTeHUU, KOJJICKIIMU HACEKOMBIX, dydesla MTHI] U 3Beper ¢
pUMepaMu pa3jMYHbIX MPUCIOCOOEHUH, Yydesla NMTULl U 3Bepell pa3HbIX BHUAOB, repOapuu
pacTeHuii OJIM3KUX BHUIOB, 00OPa30BaBIINXCS PA3TUYHBIMU CTIOCOOaMHU.

JladopaTopHasi padoTa «BrIsiBJICcHHE H3MEHUNBOCTH y 0COOCH OJTHOTO BUIAY.

JlaGopaTtopnas pabora «IIpucrnocobieHust OpraHU3MOB UM HMX OTHOCHUTENIbHAS
1e1eco000pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».



Tema 3. MakpoaBosonust 4 eé pe3yabTaThl

MeTtoap! n3yueHust MakpodBoJtoLnH. [laneonTonornueckrie METo1bl U3y4eHUs IBOJIOLINH.
ITepexoanbie GOpMbI U GUITOTEHETUUECKHE PSAIBI OPTAHU3MOB.

buoreorpadpuyeckne ™metonsl u3ydeHus sBomonnd. CpaBHeHue ¢uopsl U (hayHbI
MaTEpPUKOB U OCTPOBOB. bruoreorpaduueckue odnacti 3emau. BUIbI-9HAEMUKHI U PETUKTHI.

DOMOpHUOIOrHYecKUe U CPaBHUTEIbHO-MOP(OIOTrHUYECKHE METOJIbl M3YUYECHUS 3BOJIIOLHUU.
I'eHeTnyeckue MeXaHU3MbI 3BOJIOIUN OHTOIE€HE3a U TOSABJIEHUS 3BOJIOLMOHHBIX HOBUIECTB.
['oMonornyHble ¥ aHAIOTMYHBIE OpraHbl. PyarMeHTapHble OpraHbl U aTaBU3Mbl. MoOJIEKyJISIpHO-
reHeTUYecKue, OHOXMMHUYECKME M  MaTeMaTHYeCKHE METOAbl M3Y4YEHHUS  SBOJIOLUU.
I'omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUITOTEHETHUECKHX 1€PEBHEB.

XpPOMOCOMHBIE MyTaIl{ U IBOJIIOLIMSI TEHOMOB.

O6mme 3aKOHOMEpHOCTH (MpaBwia) d3BOJONMH. [Ipunyun  cmenvl  QYHKYUIL.
HeobOpatumocts 3BOMIONIMK. AanTUBHAS paguaiis. HepaBHOMEPHOCTh TEMITOB SBOJIOIIHH.

JdeMoHcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanieBckuii, @. Mrosep, 3. ['ekkens.

Tabmuip! 1 cxeMbl: «OUIOTeHETHUECKHIA P JOMaan», « APXEONTEPUKC», «3Bepo3yOnie
smepb», «Creronedans, «Punnodursy, «CemeHHbIe MAanopoTHUKN», «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PemukThl», «HauanbHble cTaguu SMOPUOHATBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE W  aAHAJOTUYHBIE  OpPraHbD»,
«PynumeHTb», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpHI YellOBeKa W MIMMIIaH3e», «lIaBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH YBOIIOLIUNY.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJISDKH HCKOIMAeMBIX OCTaTKOB OPTraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIMH
HACEKOMBIX.

Tema 4. IIpouncxoxkneHue U pa3BUTHE JKM3HU HA 3emJie

HayuHple THMOTE3bl NPOMCXOXKAEHHUS >KM3HM Ha 3emie. AOHOTeHE3 W IaHCIEePMUs.
JloHay4Hble TPEICTABJICHUS O 3apOKJIEHUM XKU3HU (KpeauroHu3M). ['Mmore3a MOCTOSHHOIO
camo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onbitamMu @. Peau, JI. Cnamutanuanmy, JI. [lacrepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOJIOTUS.

OcHoBHbIE ATarbl Heoprauuyeckoi 3Bostouuu. [lnanerapuas (reosornyeckas) 3BOJIOLUS.
XumMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHMYEeCKUX BELIECTB W3 HEOPraHUYECKHX.
Ompir C. Munnepa u . HOpu. OOpaszoBanme mnonuMepoB W3 MoHOMepoB. KoarepBarHas
runore3a A. WM. Omnapuna, runore3a nepBuyHoro OynpoHa JIx. XonjeiiHa, reHeTHYecKas
runore3a ['. Mémrepa. PuGo3umer (T. Yek) um rumore3a «wmupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.

Ucropuss 3emnm u Meronsl €€ wuszydeHus. lckonmaembple OpPraHMYe€CKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronsl. OTHOcUTEeNbHAaE M aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHoONOrMYeckas mKaaa: 30Hbl, 3pbl, HIEPHObI, STTOXH.

HauanpHble 3Tanel oprannyeckor sBomtonnu. [losiBIeHHE M 3BOIIOLMS MEPBBIX KIETOK.
Opomronus MeTabonu3ma. Bo3HuUKHOBeHHE TepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbiX Ha 3emie coobmectB. CtpomaTonuTsl. [Ipokapuorel u
9YKapHUOTBHI.



[TpoucxoxaeHue 3yKapuor (CUMOHOreHe3). DBOJIOIUOHHOE MPOMCXOXKACHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHWE  OCHOBHBIX  TPyII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tanbl 3IBOJIOLMU BBICHIMX pacTeHuil. OcHOBHBbIE apoMOp¢03bl PACTEHUH.
Beixon pacrenut Ha cymy. llosiBieHue CHOpPOBBIX pPACTEHHM M 3aBOCBAaHUE HMMM CYLIH.
Cemennble pactenus. [IpoucxoxaeHre NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tallbl 3BOJIIOLMM KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIE
XKUBOTHBIC. J)KW3HB B BOJIC. DBOJIIONHS TO3BOHOYHBIX. [Ipoucxoxkaenne aMpuOniA U PeITHINH.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIUD KitoueBoro apomopdosa. OcBoeHue
0€CI103BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTue xxu3Hu Ha 3emiie IO ApaM U MEPHOJIaM: apXeH, POTEPO30ii, Naae030M, ME30301,
KaitHo30M. OOmIas xapakTEepUCTHKa KIWMaTa M TEOJOTHYECKHX TporieccoB. llosBneHue u
paciBeT XapaKTEepPHBIX OPTaHHU3MOB. YTJIEOOpa3oBaHUE: €ro YCJIOBUS M BIMSHHUE Ha Ta30BBIH
cocTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — HKOJIOTMYECKHE KPU3UCHI Mpouuioro. I[IpuyuHbel U cieactBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH IKOJIOTMUECKUN Kpu3Hc, ero ocodeHHoct. [Ipobiema
coXpaHeHHs 6Mopa3HooOpasus Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro Mupa. [IpuHIHNBI KiaccuQUKAIM OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpersr: ®@. Penu, JI. Cnannannanuy, JI. [Macrep, U. . Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabnuubl u cxemsl: «Cxema onbita @. Penny», «Cxema omnbrta JI. [lactepa mo uzydenuro
camo3apokJeHus xkusHn», «Cxema oneita C. Mumepa, I'. IOpw», «OT1ansl HeOpraHUYECKOM
sBosoIMNY, «['eoxpoHonoruueckas mkana», «HadanpHple 3Tanbl OpraHUYECKON 3BOJIIOLMNY,
«Cxema oOpa3oBaHusl 3yKapuoT NyTEM cumOuoreHesa», «Cucrema KHUBOH NPHPOIBD»,
«Ctpoerune  BHpyca», «Apomopdo3sl  pacteHuid», «PuHHMODHUTE, «OIHOKIETOUHBIC
BOJOpOCIN», «MHOIOKIETOYHBIE BOJLOpOCHN», «Mxm», «llanmoporHukmn», «l'osoceMeHHbIE
pactenus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUDPAY,
«Apomopdo3sl  KHBOTHBIX», «lIpocreiimmey, «Kumeunononoctaeie», «Ilnockue depBm»,
«YneHucToHOTHEY, «PBIOEIY, «3eMHOBOIHEIEY, «ITpecMbIkaromuecs», «IITume,
«Mnekonurarone», «Pa3BuThe JKM3HM B apxeHckod ape», «Pa3zBurHe KHU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B TANCO30MCKON 3pey», «Pa3BuTHE XU3HH B
Me3030MCKOil 3pe», «Pa3Butue XU3HUM B KailHO30HCKONl spey», «CoBpeMeHHas cucrema
OpraHUYeCKOr0 MUPay.

O6opynoBanue: repbdapur pacTEHUW PA3IUYHBIX OTICJIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE MpenapaTbl >XMBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HWITIOKOKHX, CKEJEThI
ITO3BOHOYHBIX JUBOTHBIX, 4ydeja NTUL U 3BEpEH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIA€MBbIX, MYJISIKM OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas sgaboparopHas padora «MogenupoBanue onbiToB Musnepa—tOpu 1o
M3yYEHHUI0 A0MOT€HHOT0 CUHTE3a OpraHMYeCKUX COeAMHEHHH B EPBUYHOM aTMochepe».

Jlaboparopnasi padora «l3yuyeHHe © ONMCaHUE HCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHHU3MOB.



IIpakTnueckass padora «l3yueHne o0OCOOEHHOCTEH CTPOEHHMsS pPACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «/I3yyeHne ocoOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — AaHTPOIOIeHe3

Pa3nens! u 3agaun aHTpONOJAOruU. MeTo 1l aHTPOIIOJIOTHUH.

CraHoBJIEHHE TPEACTaBICHUM O MPOUCXOXKACHUM YeloBeKa. Peluruos3Hbie BO33peHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

CxoncTtBo 4yesoBeKa C JKMBOTHBIMU. CHCTEeMaTH4YeCKOe IOJIOKEHHE  4YeJIOBeKa.
CBuzgerenbcTBa CXOJACTBA YEJIOBEKA C JKMBOTHBIMH: CPaBHHTEIBHO-MOP(HOIIOTHYECKHE,
sMOpuonoruyeckue, (U3NONIOro-OMOXUMHYECKUe, MoBeAeHYecKne. OTiIM4Yus 4YeloBeKa OT
KUBOTHBIX. [IpAMOXO0K/IEHHE M KOMILUIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPON CUTHAJIIbHOW CUCTEMBI.

JBuwxymue  cuibl  (akTopbl)  aHTpoINOreHe3a:  OMOJOTHYECKHE,  COLIMAJIbHBIE.
CooTHolieHrne OMOIOTHYECKUX U COIMANIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJNM aHTPOIOTeHe3a. PaHHME yenoBekooOpa3Hbie 00e3bsHBI (ITPOKOHCYJIB)
Y paHHHE TIOHTHBI — OOIIMe PEIKH YeT0BEKOOOPA3HBIX 00€3bsH U JIt0/IeH. ABCTPATIOMUTEKH —
JIBYHOTHE TpEIKHU Jrojaeil. YeroBeKk yMelbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YenoBek
MPSIMOXOJISAIINI U TEepBBIN BBIXOJ Jtofel 3a mpeaensl Adpuku. UenoBek renaenbOeprekuii —
OOMIMi MPeIOK HeaHAEPTAIbCKOTO YeJIOBEKa U YeNIOBeKa pa3yMHOT0. UenoBek HeaHA1epTalbCKHi
KaK BHJI JIOJEH XOJOJIHOTO KJIMMarta. YenoBeK pa3yMHbIH COBPEMEHHOTO THINA, JIEHHCOBCKUM
Yel0BEeK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka U najaeoreHOMUKa.

DBOJNIONUS COBPEMEHHOTO YeloBeKa. ECTeCTBEHHBIN OTOOp B MOMYJSIUSAX YeIOBEKA.
MyTtanunoHHslii nporecc U noaumopdusm. [lomynsiioHHbIe BOJIHBI, Opelid reHoB, MUTpAIUs U
«3¢(deKT 0OCHOBATES» B MOMYJISILUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bosnbiue pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJIo-HErpouIHasl (SKBaTOpUaibHasl), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
MyTH pacceleHus 4YeloBeKa Mo TIuiaHete. EnuHCTBO uenmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh ueaoBeKa K  pa3HbIM  yCIIOBUSIM
OKpyKaroliel cpenbl. Biusaue reorpaduueckoit cpensl u apeiida reHoB Ha MOPQOIOTHIO U
(U3HOJIOTHIO YEeIOBEKA.

MeXIUCUMIUIMHAPHBIE METOAbl B (PU3MUYECKOW (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
DOBOJNIONMOHHAS ~ AHTPOIOJIOTUS W MAJEOAaHTPOIOJIOTHUS  YEJIOBEYECKUX  MOMYJISIUH.
buocounanpHble  WccileoBaHMA ~— OPUPOJBI  yeloBeka.  VccrmepmoBaHue — KO3BOJIIOLUU
OMOJIOrMYECKOro ¥ COIMANBHOIO B YEJIOBEKE.

JdeMoHcTpanun

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxeMbl: «MeETOasl  aHTPOMOJIOTHH», «['OJTOBHOM MO3T YeJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsiHBI», «CKeNeT YelloBeKa W CKeNeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbDY, «/IBMKyIIMe CHJIBI aHTPOIIOT€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasionuTtek», «HenoBek ymenbiii», «HenoBek npsIMoXoAsamuily, «/{eHUCOBCKUN YETOBEK»
«Heanpepranpup», «KpomanboHub», «lIpeakn denoBeka», «ITallbl 3BOJIOLMH YEIOBEKa»,
«Pacpl yenoBekay.

ObopynoBaHue: MyJSDKA OKaMEHEIOCTeH, MpeAMEeTOB MaTepUaIbHOU KYJIbTYPhI MPEAKOB
4ejoBeka, penpoaykiuu (pororpaduu) KapTUH € MHQPOIOrMYECKUMH U OHONelcKuMu



CIO’)KeTaMH MIPOMCXOXKACHUS YesloBeKa, (hoTorpaguu HaxoJ0K MCKOMAEMBIX OCTaTKOB YelIOBEKa,
CKEJIET YeJIOBEKa, MOJIENIb Yepera 4ejloBeKa M uepena LIMMIIaH3€, MOJEIb KUCTH 4YeJoBeKa U
KHCTHU IIMMIIaH3€, MOJIETIN TOpCca MIPEIKOB YEIOBEKA.

JlabopaTopnass paGora «lI3ydyeHue ocOOEHHOCTEH CTpOEHHMsSI CKEJeTa 4YeloBeKa,
CBSI3aHHBIX C IPAMOXOXKIECHUEM.

IIpakTuyeckas padora «l3ydyeHne 3K0I0rHYecCKUX ajanTalui YeTOBEKa.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUEHHSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalolleid cpeaoi

3apokaeHue W pasButHe 3Kojoruu B Tpymax A. I'ymbompara, K. ®@. Pymee, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenslr u 3agaum skosioruu. Csizb
9KOJIOTHHU C APYTUMHU HayKaMH.

MeTtoasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
naboparopHble. MojienupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KaloIIel Cpelibl: JIOKaJbHBIMU,
PETMOHANILHBIN U TJI00aTbHBIN.

3HAaYeHUE DKOJOTMYECKMX 3HAHUM JUIsl 4YEJNOBEKA. DJKOJOTMYECKOE MHPOBO33PEHHE KAk
OCHOBa CBsI3€ll uenmoBeyecTBa ¢ Mpuponoil. dopmMupoBaHHE HKOJOTHYECKON KYJIbTYpPhl H
9KOJIOTMYECKON I'PaMOTHOCTH HACEJICHMS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkenn, A. Tencnu, B. H.
Cyxkaués.

Tabmumpl u cxeMmsl: «Pa3nensl sxonorun», «Metoabl skonorun», «Cxema MOHUTOPUHTA
OKPY’KaIOILLEH Cpeabl».

JlabopaTopnasi padora «/3ydeHre METOI0B IKOJIOTUYECKUX UCCIIET0OBAHUI.

Tema 7. Opranusmsl u cpefa o0UTaHUS

Okosorndyeckue (akToppl W 3aKOHOMEpHOCTH uX JeictBus.  Kiaccudukarms
HKOJIOTHYECKUX  (aKTOpOB:  aOMOTHYECKHE, OMOTHYECKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTHU JECUCTBUS dKoNorndeckux Gpaxktopos. [Ipasmio muaumyma (K. Hlnpenrens, O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnotnueckue akropsl. CBET Kak IKOJIOTHUECKUN (pakTop. JeficTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. DKOJIOIMYECKHE TpYIIbl PACTEHUN U >KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUTrHalIbHast poJib cBeTa. DoToneproausm.

Temneparypa kak skojoruueckuil ¢akrop. [leiictBue TemmepaTypsl Ha OpPIraHU3MBIL.
[ToiikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak sxosiormdeckuii Qakrop. IlpucmocoOnenuss pacTeHUN K MOAAECPKAHUIO
BogHOrOo Oanmanca. Kmaccudukanuss pacteHuid 1Mo OTHOIIEHUIO K Boje. IlpucmocoOneHust
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpenpl oOMTaHMS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYLIHAs, MOYBEHHas, TIyOMHHAas
MOJMOYBEHHAsA, BHYTpPHUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpel OOUTaHHS
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KHU3HU B pa3HBIX Cpeaax.

buonornueckue putmbl. BHeninue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Kuznennsie gopmbl opranusmoB. Ilonstue o >xu3HeHHOU (opme. JKuzHeHHBIE (OPMBI
pacTeHui: JepeBbsi, KyCTapHUKHU, KYyCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpPABBI.



Kuznenuole (GOpMBbI KUBOTHBIX: THAPOOMOHTHI, T'C€OOHOHTHI, a’3pOOHOHTHL. (OcoOeHHOCTH
CTpOEHMSI U 00pa3a KHU3HU.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKMX  B3aMMOJCHCTBHIN:  KOHKYpEHLHS,
XHITHAYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koorepanus, MyTyaln3M, KOMMEHCATIH3M
(KBapTUPAaHTCTBO, HaxJieOHW4ecTBO). Herpoduyeckne  B3auMoOmeHCTBHS — (TONUYECKHE,
dbopuueckue, (pabpuyeckue). 3HadyeHHE OWOTHYECKUX B3aMMOJACHCTBUN i CYIIECTBOBAHMS
OpraHu3MoB B cpee ooutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanun

Tabmuipl u cxeMmbl: «OKkosoruyeckue GpakTopsl», «CBETOBON CIEKTP», «IKOJIOTHUECKUE
IPYNIbl )KUBOTHBIX MO0 OTHOLIEHHUIO K CBETY», « TEIIOKPOBHBIE dKUBOTHBIEY, «X0JI0THOKPOBHbIE
KUBOTHbIE», «DHU3NOJOTHYECKUE aJalTalluyd >KUBOTHBIX», «Cpeabl OOMTaHMS OPraHU3MOBY,
«buonoruueckue putmely, «KusHennsie GopMbl pacTeHUi», «Ku3HeHHbIE (HOPMBI KHUBOTHBIX»,
«IKOCHCTEMA IIHPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOTO Jiecayn, «llemu nuraHusy,
«Xuiauaectoy, «llapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repOapuy pacTeHWH M IKUBOTHBIX, IPUCIIOCOOJCHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX (aKTOpoB, TepOapuu  CBETONIOOMBBHIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUM, CBETONIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuui ¥ KOJJICKIUU TEIUIOMIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOWYMBBIX
pacTeHMii, uydena MNTUIl W 3Beped, repOapuu pacTeHUH, OTHOCAIIUXCA K TUrpoduram,
kcepoduram, Mme3oduTaM, KOMHATHBIE PACTEHHS MaHHBIX TPYII, KOJUICKIIMH >KUBOTHBIX,
OOWTAIONINX B Pa3HBIX cpeAax, repOapuu M KOJUIEKIIMHU PACTEHUH W >KUBOTHBIX, 00JalalomInuX
YepTaMu TIPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCJIOBHW KU3HHU, Tepbapuu W
KOJUIEKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYacTBYIOIIUX B Pa3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopnasi paboTa «BrisiBIeHHE MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTopuasi pa6ora «BbIsSBICHHE TNPUCTIOCOOJIICHUN OPraHW3MOB K BIUSHUIO
TEMIIePaTyPbD».

JlaGopaTtopnass padoTra «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHWH W3 pa3sHBIX MECT
OOUTaAHUSY.

Tema 8. Jkos10rvst BUAOB U NOIYJISAIUH

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysaun. [lomyssimus kak Ouojormyeckas cucrema.
Ponr HeomHopomHocTH cpenpl, guznueckux OaphepoB W OCOOCHHOCTEH OWOJIOTHU BHJIIOB B
(bopMHpPOBaHUHM TPOCTPAHCTBEHHOMN CTPYKTYPBI MOIMYJIsAIUi. OCHOBHBIC TIOKA3aTEIH MOIYJISIIUH:
YHCIIEHHOCTb, IUIOTHOCTh, BO3pAacTHAasi M IOJIOBasg CTPYKTYpa, POXKAAEMOCTb, MPHUPOCT, TEMI
pocTta, CMEpTHOCTb, MUTpALUsl.

Dkosoruueckasi cTpykrypa nomynsund. OleHKa 4MCICHHOCTH Homysisuud. JluHamuka
MOMYJISIUK U €€ peryisuus. buotnyeckuil noTeHnyan nomyasuuu. MoenupoBaHue THHAMUKA
nomyysiuu. KpuBble pocTa YWCIEHHOCTH momyisiuu. Kpuble BbDKMBaHMs. Perymsmus
YUCIEHHOCTH TOMYJSIIMNA: POJb (AKTOPOB, 3aBUCIIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKOJIOrHYecKHe cTpateruu BuaoB (1- u K-ctparerun).

[TonssiTue 00 »KoOJIOTMYECKOW HuUIE BUAa. MecrtooOutaHnue. MHOromepHas MOJIEIb
skoJsiornyeckor HuIM Jx.M. Xaruuncona. Pazmepsl akosornyecko Humu. [loreHunansHas u
peain30BaHHas HUIIIH.



Bun kak cucrema nomynsiuuid. Apeanbl BUAOB. BHUABl M HUX KM3HEHHBIE CTpATErHH.
DKOJIOTHUECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS W MUTPALMM KUBOTHBIX. buomornyeckue WHBA3UU
qy>KE€POJIHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

TaOmuisl 1 cxembl: «DKOJIOTUYECKUE XapaKTEPUCTUKHU NOMyJSIUmy, «IIpocTpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele nupamuasl nomyiasuun», «CKOpPOCTh 3aceseHus
MOBEPXHOCTU 3eMJIM pPa3Iu4YHBIMU OpraHuzMammu», «Mojens skojormyeckod Humu [x. U.
XaTuYnHCOHAY.

ObopynoBanue: repbapun pacTeHUM, KOJUICKITUN )KHBOTHBIX.

JladopaTopnasi padora «IIpucrocobneHus ceMssH pacCTeHUN K pacCeICHUION.

Tema 9. Jkos10rust co001IECTB. IKOJIOTHUECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buoiieHo3 u ero crpykrypa. CBS3u Mexay OpraHu3MaMu B
OnoIeHO3E.

Okocuctema kak OTKpbiTas cucreMa (A. Jx. Tencnu). @DyHKIHOHAIbHBIE OJOKH
OpPraHM3MOB B HKOCHCTEME: MPOAYIEHTHI, KOHCYMEHThI, peayleHThl. Tpoduyeckue ypoOBHH.
Tpoduueckue nenu u cetr. AGuoruueckue 0J0kH 3KocucTeM. [10UBBI M MIIBI B AKOCHCTEMAX.
KpyroBoport BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNd 3KocUcTeMbl. buomacca u npoayKius. DK0JIOTMUECKUE MUPaMUIbI
grceln, OMoMacchl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKueccuH. [lepBUuYHBIE U BTOPHYHBIE CYKIIECCUM M HX
IIPUYUHBL. AHTPONOreHHbIE BO3AECMCTBMS Ha cykuneccud. KiummakcHoe —coo0IIecTBoO.
buopa3znoobpazue 1 moJHOTa KPyroBOpPOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOcCUCmeMbl 03€p U peK. DKOCUCmeMbl MOpel U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetl, NyCMbiHb.

AHTpONOreHHbIE  IKOCHCTEMBbI. ArposkocucreMa. ArpoueHo3. Paznuuusa wMexnay
AQHTPOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oponckas ¢iiopa u ¢ayHa.
CuHaHTpOnM3aUsi TOpPOJACKOW ¢ayHbl. buojormueckoe W  XO3SHCTBEHHOE 3HAYCHHUE
arpo3KOCUCTEM U YpOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHMS  OCHOBHBIX  B3aMMOJCHCTBHIA  OpPraHM3MOB B
akocucteMax. Ponb kackaonoeo sghghexma u 6u008-30upuxamopos (Knouesvix 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXKHBIMU
9KOCHUCTEMAaMH. YCTOMYMBOCTh OpPraHU3MOB, NOMYJSLMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JCHCTBUMH.

Mexanuzmsl  8030eticmgus  3a2pA3HEHULl  PA3HbIX MUNO08 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToIoIoTusl MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOI'€HHBIX HIKOCUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.



Tabnuue! u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIMPOKOJIMCTBEHHOTO Jiecay,
«DKocucTeMa XBOMHOTO Jeca», «DyHKIHMOHAJIBHBIE TPYMIBI OPraHU3MOB B HKOCHUCTEME»,
«KpyroBopor BemecTtB B 3kocucteme», «llemm mnuTaHus (macTOMIIHAs, JAETPUTHAS)»,
«OKoJIornyecKas nupaMujia yucein», « IKoJIoruueckas nupamMmuia onomacco», « IKoIoruyeckas
nupamuja sHeprum», «OOpazoBanue Oosora», «llepBuunas cykueccus», «BoccraHoBineHue
Jjeca mocliie moxapa», «JKocuctema o3epa», «ArporeHos», «KpyroBopor BemiectB W MOTOK
SHEPIUu B arporieHos3en, «I[Ipumepsl ypOboskocucTem».

O6opynoBanue: repbdapur pacTEeHUM, KOJUICKIIMM HACEKOMBIX, Wydesia IMTHUIl U 3BEPEH,
repOapuu KyJIbTypHBIX U JIUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTuueckasi padora «/3yueHnue u onrcanue ypoOIKOCUCTEMBD.

JladopaTopnasi padora «/3yueHue pasHOOOpa3us MEJIKUX TOYBCHHBIX WICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX.

IKCKypeHust «IKCKypcus B THUIHMYHBIM OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOJOJBHBIN WJIM IOWMEHHBIH JIYT, 03€p0, O0J0TO)».

IKCKYypeHst «IKCKYPCHSI B arPOIKOCUCTEMY (Ha TOJI€ UK B TETUTMYHOE XO35HCTBO)».

Tema 10. buocdepa — rinodanbHasi IKoCHCTEMA

buocdepa — obmennanerapuas 06ojo4yka 3eMiH, TJ€ CYIIECTBYeT WJIM CYLIECTBOBaja
*u3Hb. PazBuTue npencrasnenuii o ouochepe B Tpyaax 2. 3rocca. Yuenue B. U. Bepuaackoro o
ounocdepe. O6mactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6rochepsl ¥ ero GyHKIIHH.

3aKOHOMEPHOCTH cylecTBoBaHUs Onocgepbl. OcobeHHocTH OHocdepsl Kak riodaIbHOM
sKkocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMoreoXnuMHUYECKUe IUKIIBI (Yriiepoa, a3ota). PUTMuuHOCTE siBNEHUH B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOMHbIE
jeca, CMELIaHHbIE U IIMPOKOJIMCTBEHHBIE JIEca, CTEIU, CaBaHHbI, IIyCTBIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOPBs. KImMMar, pacTUTENbHBIN U )KUBOTHBIN MHpP OMOMOB CYIIIH.

CrtpykTypa ©u (QYHKOUS JKMBBIX CHUCTEM, OIIGHKa WX PECYpCHOTO TIOTEHIHana W
O6rochepHbIX QYHKITHIA.

JdeMoHcTpanun

[Toprpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eochepr 3emin», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepozaa B npupoae», «Kpyrosopot kucinopona B npupojie», «KpyroBopoT BoJibl B IPUPOAE»,
«OcHoBHBIE OWOMBI cymm», «Kmumarndeckue mosica 3emnm», «Tywapa», «Taiiray,
«CMmemannbiii  nec», «llupokonucTBenusiii nec», «Cremby, «CaBanHay, «IlycTbiHmY,
«Tponnueckuii ecy.

O6opynoBanue: repoapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIINH >KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kawomas cpeaa

DOKOJIOTHUECKUE KPU3MCHl W WX NpUUMHBL. BosnmelicTBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpONOreHHOE  BO3/CHMCTBHE HAa PACTUTENbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTEIBLHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMUIIBI OXPaHbl NMPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npuponnsie Teppuropun (OOIIT). boranuueckue caabl U 300J0THUECKUE
MapKu.



OCHOBHBIE TIPUHIIUIIBEI YCTOWYUBOTO Pa3BUTHsI YEIOBEUECTBA M MPUPOJbL. ParmonansHoe
NPUPOIOIONB30BAHUE M COXpaHEHHE OMOJOTHMYecKoro pasHooOpaszus 3emnmu. OOmme
3aKOHOMEPHOCTH TJI00aTBHBIX YKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpPH3HUCa
1 €T0 BEPOSITHBIC TIOCIICICTBHSI.

Pa3BuTHe METOJOB MOHUTOPWHTA pa3BUTHS OINACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemusble uccnedosanus nepexooa K pecypcocbepezaroweli U KOHKYPEHMOCHOCOOHOL
9Hepeemuxke. buonozuueckoe paznoobpaszue u ouopecypcuol. Hayuonanvuvie ungopmayuonmvie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMayuu NO COCMOSIHUIO OMOENbHbIX 6U008 U
akocucmem. OcHosbl dIKopeaburumayuy IKocucmem U cnocobos 6opbdvL ¢ OUONOBPEHCOECHUAMU.
Pexoncmpykyus mopckux u HazemMHwIX d9KOCUCTNEM.

JdeMoHcTpanun

Tabmumsl U cxeMmbl:  «3arpsi3HeHHE aTMocdepb», «3arps3HeHue ruapochepsn»,
«3arpsizHeHue 1nouBb», «[lapHuxoBbiii  3ddekr», «Ocobo oxpaHseMble NPHUPOJIHBIE
TeppUTOpUNY, «MoOJeNn ynpaBiasieMoro MUpay.

O6opynoBanue: ¢oTtorpadud OXpaHAEMBIX PACTCHHH U JKHUBOTHBIX KpacHOW KHHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJIbTaTaM OCBOEHHUS OO0YYaroIUMHCS
IporpaMM CpeHero o0miero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOrpaMMbl 10 OHOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTABIISAIOLIME: OCO3HAHME OOYyYalOIIMMUCS  POCCUICKOW  TpakIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIIPEAEIIEHUIO,
Hanuuue momueayuu K OOydeHUIO OHWOJIOTHM, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIUIUA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUaIOIMIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JESITENBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, MPHUCYUIUMH  CUCTEME
OMOJIOTUYECKOTO  OO0pa30BaHUs, Haluyue NpagoOCO3HAHUs  SKOJIOTMYECKOH  KYJIbTYpHI,
CnOCOOHOCMU CMA8UMb TIEITA U CTPOUTH KU3HEHHBIE TIJIaHbI.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHMS MPOTPaMMbl 110 OMOJIOTMH JOCTUTAlOTCA B €IMHCTBE
y4eOHOM M BOCHIUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHATHIMU B
oOmiecTBe MpaBUjaMH M HOPMaMH TOBEIEHUS U CIOCOOCTBYIOT IMpoIleccaM CaMOIO3HaHMS,
CaMOBOCIIUTaHMsI U CaMOpAa3BUTHSA, Pa3BUTHS BHYTPEHHEW MO3ULUHU JTUYHOCTH, MATPUOTU3MA U
YBOXCHMs K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TPyJa M CTapUIEMy IHOKOJEHUIO, B3aHMMHOTO
yBaXEHMs, OEpeKHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAacleqUI0 U TPagulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccutickoit @enepanuu, Npupoae U OKpYKarollen cpene.

JInaHOCTHBIE pe3ysbTaThl OCBOCHHS y4eOHOro npeamera «buonorus» MoMKHBI OTpaXkaThb
TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIMXCsl PyKOBOACTBOBATbCA C(POPMUPOBAHHON BHYTpEHHEH
MO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlUil, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHHH, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM pPOCCHHCKOrO  OOIIecTBa,
pacIIMpEeHNUE JKU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLECCE PEaau3aliid OCHOBHBIX
HaIPaBJICHUN BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kaaHCKOro BOCIUTAHUSA:

C(OPMHUPOBAHHOCTh  T'PAXJAHCKOM TO3MLIMH  OOyyaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT0 WJIEHa POCCUIICKOTo 00IECTBa;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IpaB W OOs3aHHOCTEH, YBaXCHHE 3aKOHA U
IIPABOIIOPSIKA;

TFOTOBHOCTb K COBMECTHOM TBOPYECKOU JEATENBHOCTH IIPU CO3AaHUU YUEOHBIX IIPOEKTOB,
peleHNH y4yeOHbIX U MO3HABAaTEIbHbIX 3371a4, BHIIOJHEHUH OMOJIOTHUECKUX HKCIIEPUMEHTOB,;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOIIEHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE y4YWUThIBaTb B CBOMX JEUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3alMOJEHCTBUS JIOJEH ¢ pa3sHBIMU YOSKIEHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOIECCE COBMECTHOIO BBIMOJIHEHHUS YUYEOHBIX,
MO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 3a]ad, YBaXXUTEJIBHOTO OTHOIIEHHS K MHEHHUIO
OIIIOHEHTOB P 00CYkIEHNUHU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPKaHUS;



TOTOBHOCTbH K TYMaHUTapHOU U BOJIOHTEPCKOMN JESATEINBHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHIMCKON TPaXTaHCKOW UACHTUYHOCTHU, TATPUOTU3MA, YBAKCHHSI K
CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHOM, ropocTH 3a CBOM Kpail, CBOIO
PonuHy, cBOI S3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHWE K TMPUPOAHOMY HACICAUI0 ¢ TAMSITHUKAM TPUPOJIBI,
JTOCTIKEeHUsIM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJl POCCHMCKUX YUYEHBIX B CTAHOBJICHWE W PAa3BHUTHE
OWMOJIOTHH, TOHUMAHUS 3HAUYCHUSI OMOJIOTHH B IIO3HAHWUU 3aKOHOB TIPUPO/IBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KeHHIO M 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE TYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapo/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pOJUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHUS LIEHHOCTEH CEMEHHOM >KM3HU B COOTBETCTBUM C TPAAMUIMSIMU HAPOJOB
Poccun;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHKE SYMOIIMOHAIBHOTO BO3ICUCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE MPOSBIIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) <¢usuveckoro BocnuUTaHMS, (POPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOLMOHAJILHOIO 0JIArONnoJIy4us:

MMOHUMAaHWE W pealn3aius 3I0pOBOro U 0e30macHoro odpasa >KU3HU (3J0POBOE MHUTAHUE,
COOJTFOICHHE TUTHCHUYECKUX TIPABHWI M HOPM, COATaHCHPOBAHHBIA PEXHUM 3aHSATHH U OTABIXA,
perynsipHasi (u3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE IEHHOCTU TPaBWJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JOPOBBIO M JKU3HU JIFOJCH;

OCO3HAaHUE TOCIEACTBUA U HENPUSTHUS BPEIHBIX MPUBHIYEK (YHOTpPEOJIEHUS aJIKOTroJs,
HapKOTHUKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTb K aKTUBHOH J€ATEIbHOCTH TEXHOJIOTUYECKON U COIIMATBbHOM HAMIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUJIAHUPOBATH U CAMOCTOSITENIbHO  BBINNOJHSATH — TaKylo
NeSITENbHOCTD;

UHTEpEC K pa3iIuyHbIM cepam MpodeccrnoHalbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;



TOTOBHOCTb M CIOCOOHOCTh K OOPa30BaHUIO U CaMOOOpa30BaHMIO HAa MPOTSHKEHHM BCEH
KHU3HU;

7) 3K0J10TMYECKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emile,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBILICHUE YPOBHS 3KOJOTHYECKOW KYJbTYpbl: MPHUOOPETEHUE ONbITAa IJIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIIEN CpeIbl;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKHUX Mpo0JeM U IMyTel UX penieHus;

CIIOCOOHOCTH MCIIOJIb30BaTh NMPUOOpETaeMble NMPU U3yUYE€HUU OMOJIOTMM 3HAHUS U YMEHMS
IIPU pELIeHUuU MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM IPUPOIONOJIB30BaHUEM (COOIIOACHNE
MIpaBWJI TIOBEJIEHUS B IMPHUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B IKOCUCTEMAX,
OXpaHy BHJOB, SKOCHCTEM, Onochephl);

aKTUBHOE HENpUATUE NEHCTBHUM, MPUHOCSIINX Bpel OKpY’Karolled MpHpPOAHOHN cpene,
yYMEHHE NPOTHO3MPOBATH HEOJIAroNpHATHBIE KOJIOTMYECKHUE MOCIEACTBHS MpeIpUHUMAEMbIX
NEWCTBUM U MPEIOTBPAIATh UX;

HaJIMYME Pa3BUTOIO HKOJOTMYECKOTO MBIIIIEHUS, SKOJIOTMYECKOM KyJIBTYpbI, OIbITa
JESATEIIBHOCTH  OKOJIOTMYECKOW  HAIPABJICHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCS HMH B
[I03HABATEJIbHON, KOMMYHHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTHYECKON HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu M OOLIECTBEHHOW TPAKTHUKH, OCHOBAHHOTO Ha JHallore KyJbTYyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3bIKOBOW U YUTATEIBCKOM KyJIbTYPbI KaK CPEJICTBA B3aUMOIECHCTBHUSA
MEXJ1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHue cnenu(uku OMONIOTMM KaKk HAyKH, OCO3HaHHMA €€ poiu B (OPMHUPOBAHUHU
palMOHATIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH 1IEIOCTHOTO MPEICTaBICHUS 00 OKpYXKaroleM
MUpPE Kak O €JIMHCTBE IMpPHUPOAbI, YeJNOoBeKa U O00IecTBa, B TMO3HAHUU TNPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH NpoOIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOEeKIEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LIMBWIM3ALMU: O0ECIIeUeHuUs
HOBOTO YPOBHS Pa3BUTHsI MEAMILIMHBI, CO3JaHNUE TMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOaemMbl pa3BUTHUS YETIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 III00ATbHBIX
AKOJIOTMYECKUX IIPOoOJieM U oOecreueHus rmepexoia K yCTONYMBOMY Pa3BUTHUIO, PAllMOHATbHOMY
UCIIOJIb30BAHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJIOIMYECKUX 3HAHUU B LIEJISAX MOBBIIMICHUS 001Ien
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOH YacTH (YHKIMOHAIBHON
IrPaMOTHOCTH O0yu4arouuxcs, GopMupyeMoil mpu u3yueHuu OUOJIOTuH;

IIOHMMAHHE CYIIHOCTH METOJOB ITO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMSA ISl aHaIu3a U OOBSACHEHMs SIBICHHUH
OKpY’KaloIIero MUpa M NPOUCXOMSAIMX B HEM M3MEHEHUH, yMeHHE JenaTh O0OOCHOBaHHBIE
3aKJIIOYEHHST HAa OCHOBE HAy4HbIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 IOJy4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIBHO HCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMSA Ui pPELIeHUs
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;



OCO3HAHME IIEHHOCTH HAyYHOU NIEATENbHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOECKTHYIO U
UCCIIEIOBATENBCKYIO EATETbHOCTh HHANBHUIYaJIbHO U B TPYTIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHUIO, K
aKTUBHOMY TIOJIy9€HUIO HOBBIX 3HAHMW 110 OWOJIOTHM B COOTBETCTBHH C >KU3HECHHBIMH
NOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ysibTaThl OCBOEHHUS y4deOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HayuMble i1 (QOPMUPOBAHMUS MHPOBO33PEHHS OOYHYAIOMIUXCS  MEXAUCIUIIIMHAPHBIE
(MexIpeMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U cnenu(uKy METOZ0B MO3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIH,
SBJIGHUE, IPOLECC, CHCTEMa, HAyuyHbIM (akT, NPUHLHUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClefoBaHue, HAOIIOJEeHHe, U3MEPEHUe, HKCIEPUMEHT M JpYyTue); yHUBEpCalbHbIE
yueOHble JIeHCTBUS (MO3HAaBaTeIbHbIE, KOMMYHHUKATUBHbBIE, PETYJISTHUBHBIE), 00eCIeunBaroIne
¢dopmupoBaHre (YHKIMOHAIBHON I'PaMOTHOCTH M COLMAJIbHON KOMIIETECHLIMH OOYy4aroIInuXcs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble AEHCTBUS B IO3HABATENBbHOM U
COLMAJIbHOM IPaKTHUKE.

B pesynprare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero oOpa3oBaHUsA Yy
oOyuarorerocsi 0yayT c(hopMHpOBaHbI MO3HABATENbHBIE YHUBEpCalbHbIE ydeOHBIE IeicTBuS,
KOMMYHHUKATHBHbIE YHHUBEpCAJbHbIE YyueOHble JEHCTBUS, PpETyJISATUBHBIE YHHUBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS JI€ATEIILHOCTb.

MeramnpeaMeTHbIe pe3ysbTaThl OCBOCHMS INPOTPaMMBbl CpeIHEero o0Imero oOpa3oBaHUS
JIOJKHBI OTPaXKaTh:

OgiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMHU N03HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBble JIOrHYecKHe 1eHCTBUSA:

CaMOCTOSITENIFHO (OPMYJIMPOBAaTh W aKTyaJlU3upoBaTh NpoOJeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBINUIEHUS (aHanu3a,
CUHTE3a, CpaBHEHUS, Kiaccupukamuu, OOOOIICHUS), PACKPHIBATH CMBICT OHOJOTHYSCKUX
MOHSTHUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATh CBA3H C APYTUMHU NOHITUIMHU);

ONpEeEIATh LENU JIEATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LIETSMU;

WCTIOJIB30BaTh OMOJIOTHUECKUE TOHATUS ISl OOBSCHEHUS (aKTOB M SIBICHHN >KHUBOU
HPUPOIBI;

CTPOUTH JIOTUYECKUE paCCyKICHHsI (MHAYKTUBHbBIE, JEAYKTHBHbIE, [0 aHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTHBOPEUHUS B PACCMATPUBAEMBbIX SIBJICHUSX, (POPMYJINPOBATH
BBIBOJIbI M 3aKJIIOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MIPEJICTABICHHS CYLIECTBEHHBIX CBSA3EH U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYUIl pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOJIEMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUAJIbHBIX
U HEMATEpHUAJIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB IIEISIM,
OLIEHUBATh PUCKH MOCIEIICTBUH JeSITeTbHOCTH;

KOOPJMHUPOBATb W BBINOJIHATH PAabOTy B YCJIOBUSAX pPEAJbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEILICHUH KU3HEHHBIX MPOOIJIEM.

2) 0a30BbI€e HCCJIEA0BATENbCKHE TeHCTBUSI:

BJIaJIETh HaBBIKAMU Y4E€OHO-HCCIEIOBATEIHCKONM U MPOEKTHOW NeATENbHOCTH, HaBBIKAMHU
paspemieHust mpoodieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY TIOMCKY METOJ/IOB
peleHust MPaKTHYECKHUX 3a1a4, TPUMEHEHHUIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIOJIb30BaTh PAa3IMYHbIe BHUABI JAESITEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETANNH, MPEOOPa3OBAaHUIO W MPUMEHEHHUIO B YYEOHBIX CHUTYalHsX, B TOM YHUCIE TPU
CO3/IaHUU YYEOHBIX U COLMATBHBIX MPOEKTOB;

(dbopMHpOBATh HAYYHBIA THIT MBIIIICHHS, BIIAJICTh HAYYHOU TEPMHHOJIOTUEH, KITFOUEBBIMA
MOHSTUSIMHA U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 00pa30BaTEIBHOW IEATEIHLHOCTH W
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH MPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallM3UpOBaTh 3a/ayy, BbIJIBUIaTh
TUIOTe3y €€ peleHHs, HaXOIUTb apryMEHThl MJIs JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAJM3UPOBAaTh IMOJYYCHHbIE B XOJ€ PpELICHUS 3aJa4d  pe3yJbTaThl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIECHUBATh MPHUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IE€JICHANIPABICHHBIM MOMCK IMEpEeHOca CPEACTB M CIIOCOOOB JEUCTBUS B
po(hecCHOHATBLHYIO CPEy;

yMETh TEpEeHOCUTh 3HAHMSA B  IIO3HABATEJbHYI0 M  MPAaKTHYECKyl0  00JacTu
KHU3HEIEATCITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HWJEH, NpEJIaraTh OPUTHHAIBHBIE TOAXOIBI W PEUICHUs, CTaBUTh
npoOIeMbl M 33]1a4u, TOMYCKAIOIINE albTePHATUBHBIEC PELICHHUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(GOpMANUU (TEKCTE y4eOHOTro Mmocoous,
HAYYHO-TIONYJISIPHOW JTUTEpaType, OMOJOTHUECKUX CIIOBApPSAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHaNM3UpPOBATh HH(MOPMAIMIO pPA3TUYHBIX BUAOB HU (opm
MpeJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTD;

(dbopMyIHpOBaTh 3ampPOCHl M TMPHMEHSATh Pa3IMYHBIE METOABI IPH IOWCKE W OTOOpE
Ouonoruueckoi HHGopMaIuu, He0OX0IUMOM JIIsl BHIIIOJIHEHUS YUEOHbIX 3a/1a4;

nproOpeTaTh OMBIT WCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHMS PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKOM
nHpopMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIBI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpeACTBa IpU paboTe ¢ OHOIOrHYecKoi
uHpOpMaLel: IPUMEHITh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CUMBOJIBI,
dbopMyinbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIONB30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;



BIQJICTh HABBIKAMHU pACMO3HABAaHUS M 3alUThl HHpOpManmu, WHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1€iCTBHAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCeX cepax >KM3HM, aKTUBHO YYaCTBOBATH B JIUAJIOTE
WM TUCKYCCHH IO CYIIECTBY OOCYyXIaeMoW TeMbl (yMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3HIBATH
CYXKJIGHUS OTHOCHUTEIBHO BBINIOJHEHUS TMpeJylaraeMod 3aJadyd, Y4YWUTHIBAaTb HWHTEPECHl U
COTJIaCOBAaHHOCTH TO3UIUHI APYTUX YIACTHUKOB JUAJIOTA WIIA TUCKYCCHHN);

pacro3HaBaTh HEBepOaJbHBIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYallUil, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOILEHUS W B3aUMOICHCTBHS, NMOHUMATh HaMEpPEHUS
JIPYTUX JIIOJICH, MPOSBISATh YBAKUTEIHHOE OTHOIICHHE K COOCCETHHUKY M B KOPPEKTHOU dopme
(bopMyIIHpOBaTh CBOU BO3PAXKECHUS;

pPa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs JIeITeJIbHOCTD:

MOHMMATh M MCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUAYaIbHON pabOTHI MU
pelieHnr OHOIOTHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dhopM B3aMMOCHCTBYS TP pEIICHUH yUeOHOU 3aauH;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ACUCTBUN C Y4ETOM OOILIUX HHTEPECOB H
BO3MO>KHOCTEHN Ka)KJI0T0 4JieHA KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITEeNIbHOCTH, OpPraHU30BBIBATH MU KOOPAMHUPOBATH
JEUCTBUS N0 €€ JOCTHXKEHHUIO: COCTABJIATH IUIAH JECUCTBH, PacHpenessaTh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJOTO yYaCTHUKA KOMAHJIBI B OOIIHUN pe3yibTatT
o pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WMJIEU C TO3UIIMH HOBHU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B PA3IMYHBIX CHUTYaIusX,
MIPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJIbHBIMU PEryJATHBHBIMU J1€HCTBUAMM:

1) camoopranuzanms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JJs BBIABICHUS NpoOJieM M HUX pelleHus B
KU3HCHHBIX M YUYEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUI 11eJIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
NEUCTBUSX U TOCTYNKaxX IO OTHOIIEHWIO K JKWBOW MPHUPOJIC, CBOEMY 3JI0POBBIO M 370POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATENbHYIO IESTENbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh MW (POPMYITUPOBATH COOCTBEHHBIE 3a/adyll B OOPa30BATENBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYALHIX;

CaMOCTOSITENIbHO COCTABIIATH IIaH PEUICHHs MPOOJIEMbI ¢ YUYETOM UMEIOIINXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHHI;

JaBaTh OIIEHKY HOBBIM CUTYalIUsM;

pacimupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;



JieNaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIMU B PA3HBIX 00IACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIAM;

BJIa/IETh HaBBIKAMH MMO3HABATENBbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICIIMTENBHBIX POIECCOB, UX PE3YJIbTaTOB U OCHOBAHHIA, NCTIOIH30BATh PUEMBI pedIIeKCUI
U1l OLEHKU CUTYalllH, BBIOOpA BEPHOTO PEILCHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIbTaTOB NEATEIbHOCTH;

3) npuHsiTHE ce0s U APYrHUX:

NPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U APIYMEHTBI JPYTUX IIPU aHAJIA3€E PE3YJIBTATOB NEATEIbHOCTH;

NIPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4ejaoBeka.

INPEAMETHBIE PE3YJIbTATDI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS cojepxaHus ydueOHoro mpeamera «buosmorus» Ha
yrIIyOJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha oOecrieueHre Npo(uIbHOTO 00yUYeHHs 00ydaroIXCs
ouonoruu. OHM BKJIIOYAIOT: cHelu(UUeckre s OHOJIOTHM Hay4yHble 3HAHHS, YMEHUS U
CIocoObl JICWCTBUI 1O OCBOCHMIO, WHTEPHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESITeIbHOCTH 110 MOJYYEHHIO HOBBIX 3HAHUM M UX NPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHbIX cUTyauusx. [IpenMeTHble pe3yabTaThl IPEACTABIEHBI 110 TOAAM
U3Y4EHHUS.

[IpenmeTHbie pe3ynbTaThl OCBOCHMsI ydeOHoro mpeamera «buonorus» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE W POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOH KApTHHBI MHUpPA, B IO3HAHUU 3aKOHOB TPHPOIBI M
pelIeHrny TpobiieM paloOHAIIBHOTO IPUPOIOTIONb30BaHMS, O BKJIA/I€ POCCUNCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEMOM OHOJIOTMYECKHX 3HaHHMM, KOTOpas BKJIOYAaeT: OCHOBOIOJArarollne
OMOJIOTUYECKHE TEPMUHBI M TOHATHS (KW3HB, KIIETKA, OpPTaHWU3M, MeTa0OJM3M, TOMEOCTa3,
CaMOpEeTryJISILMs, CaMOBOCIIPOU3BEACHNE, HACIIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U pa3BUTHE),
ouonoruueckue Teopuu (kierounas Tteopus T. IllBanna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacyencTBeHHocTu 1. Moprana), yaenust (H. Y. BaBuioBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHMIi), 3aKOHBI (€IMHOOOPA3Usi MOTOMKOB
MIEPBOTO MOKOJIEHUs, pACUICIUICHHS], YUCTOTHI FaMeT, HE3aBUCUMOT0 HaclieqoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclHeJACTBeHHOW wu3MeHunBoctu H. WM. BaBuioma), mpuHIUIBI
(KOMIUIIEMEHTapPHOCTH );

BJIa/ICHHE OCHOBHBIMHU METOJaMH HAy4YHOTO MO3HAHUS, UCIOIb3yEMbIX B OHOJIOTMYECKUX
UCCIIEIOBAaHMSIX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpEHUE, HAOI0AeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3YKApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HcCle OaKTepHii, rpuOOB, pacTeHUil,



KUBOTHBIX U YE€JIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKM3HEAEATEIbHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
YeJIoBeKa, OMOJOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00M3M), IPEBPAIIECHUS SHEPT U,
OpoXXeHHs, aBTOTPO(GHOTO U TeTepOTPOPHOrO THIIOB MUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, M€03a, FaMEeTOreHe3a, IMOPUOreHe3a, IOCTIMOPHOHAIBHOIO Pa3BUTHS, PA3MHOKEHUS,
UHAUBUAYAIbHOIO Pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMOJEWCTBUS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'0 0TOOpa;

yYMEHHE YCTAHABIIMBATh B3aUMOCBSI3M MEXAYy OpPraHOMJaMU KJIETKH M UX (PyHKUUAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (YHKIMSIMH, MEKIY OpraHaMi U CUCTEMaMU OpPTraHOB Y
pacTeHuil, JKUBOTHBIX U 4YEJIOBEKa M HX (QYHKIMAMH, MEXKIY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAMHU, MEXAY ATanaMu oOMEHa BEIIECTB, ATAllaMU KJIETOYHOTO LUKJIA M YKU3HEHHBIX
LUKJIOB OPraHU3MOB, J3TalaMM SMOPHOHAIBHOIO PAa3BUTHSA, TIE€HOTUIOM M (DEHOTHUIIOM,
¢dbeHoTUnoM u (pakTopamu cpeabl OOUTaHMUS;

YMEHHE BBISABIATH OTJIMYUTENIbHBIE NMPHU3HAKU KMBBIX CHCTEM, B TOM YHCIE PACTECHHH,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCHOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOrMYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTeIbCTBA POACTBA OPIraHU3MOB pa3HbIX CUCTEMATUUECKUX IPYIIIL;

YMEHHUE peliaTh OWOJOTMYeCKUe 3a/adyd, BBIABIATH NPUUMHHO-CIEACTBEHHBIE CBSI3U
MEXJY HCCIEAyeMbIMU OHOJIOTUYECKUMHU TIpolleccaMM M SABJICHHUSMH, J€1aTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHHUHM MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JAOOpAaTOpPHbIE M NMpakTHYeCKUe paboThl, COOMIOAATh MpaBUiIa IMPH
pabote ¢ yueOHBIM U J1a00paTOpHEIM 000pYI0OBaHUEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, IMPOBEPSATh HMX OSKCIECPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMyIHpys 1eNb UCCIeI0OBaHNS, aHATM3UPOBATH MOJTYUYCHHBIE PE3YIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaTh B yUeOHO-HCCIIEOBATEIbCKOM paboTe MO OMOJOrUH, HKOJOTHH H
MeIUIMHE, MPOBOANMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJWYHO MPEICTABIATH
MOJIyYeHHBIE Pe3yJIbTaThl HA YYEHUYECKUX KOH(EPEHIUX;

yMEHHE OLIEHMBAaTh J3TUYECKHE acCIEeKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OMOJIOTUM W METUIMHBI (KJIOHUPOBAaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3/JaHie TPAaHCTEHHBIX OPIaHNU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OyMyIel mpodeCcCHOHATBHON ACSITETLHOCTH B
o0nactu OMOJIOTHH, MEAUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CETLCKOTO X03siICTBa, MUIIEBOM
IIPOMBIIIJIEHHOCTH, YITyOJsTh IO3HABATEIbHBIH HWHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccud W TMPOAOHKEHHE OHOJIOTHYECKOro oOpa3oBaHHS B
OpraHM3alMsIX CpeIHEro NpoeCcCUOHAIBLHOrO U BhICILIEr0 00pa3oBaHMUsL.

IIpenmetHble pe3ynabTaThl OCBOEHMs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJKHBI OTPaKaTh:

C(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOIMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOIBI U PEIIEHUH HKOJOTHUECKUX MpOoOJIeM uYeloBeYecTBa, a TaKXKe B PElIEHHH BOIPOCOB
palMOHATIBHOIO TMPHUPOJIONONIB30BaHUs,, U B (OPMUPOBAHMM ILIEHHOCTHOIO OTHOLIEHHS K
npupoze, oOIIEeCTBY, YeNOBEKY, O BKJIaJ€ POCCHMCKMX M 3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHHY;

YMEHHUE BJaJIeTh CUCTEMOW OMOIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET OMpeAeTeHUs U
IIOHUMaHHE CYIIHOCTH OCHOBOMNOJAraroIliuX OWOJOTMYECKUX TEPMUHOB M TOHATUH (BHL,



sKocucTema, Ouocdepa), Ouonormueckue Teopun (dBoironMoHHas Tteopus Y. JlapBuHa,
CUHTEeTHYECKass Teopust sBosonuu), yueHus (A. H. CesepuoBa — 0 MyTsAX M HamnpaBICHUSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (reHeTu4eckoro paBHoBecus k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxoacra K. M. bapa), npaBuna (Mmunumyma FO. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TUIOTe3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHE BIIAJETh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMSA, MHCIIOJIb3YEMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAHUAX JKHBBIX OOBEKTOB M OSKOCHCTEM (ONMHCaHHE, W3MEpEHHE,
HaOJI0/IeHue, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHSI U OLEHKHU aHTPOIIOI€HHBIX U3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIICHATh CYLIECTBEHHbIE IPU3HAKU: BHUIOB, OHOIE€OLEHO30B, IKOCHUCTEM U
ouocdepsl, CTaOWIM3HPYIOIIET0, MABMXKYIIETO W Pa3phIBAOLIET0 €CTECTBEHHOro oT0opa,
aJJIONaTPUYECKOro M CUMIIATPUYECKOI0 BUI000OPA30BAHNUS, BIAMSHUS JIBHKYIIHUX CHJI 3BOJIIOLUU
Ha TeHO(OH] MONYJSAIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpeiie OOUTaHusl, YyepeloBaHUs
HalpaBJICHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBS3M MEXAY IPOLECCaMU HBOJIOLMM, BIKYILIUMHU
CHJIaMHM aHTPOIIOr€He3a, KOMIIOHEHTAMH PA3JIUYHBIX 3KOCHUCTEM M IMPHUCIOCOOICHUSIMU K HUM
OpraHu3MOB;

YMEHUE BBISIBIIATh OTIMYUTENbHbIC IPU3HAKH JKUBBIX CUCTEM, IIPUCIIOCOOICHHOCTD BHUJIOB
K cpene oOuTaHMs, aOMOTHYECKMX M OMOTHUYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIUKY Ul JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB pAa3HBIX CHUCTEMAaTHYECKUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUS, €IUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS HPUPOABI U
4eJI0BEYECTBA;

YMEHHE pemaTh OWOJIOTMYECKHE 33/7a4M, BBISBISATH NPUYUHHO-CICACTBEHHBIC CBSI3U
MEXIY HCCIEAyeMbIMH OWOJIOTUYECKUMHU TpollecCaMH M SABICHHUSMH, J€laTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHHH IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M MpaKTHYECKUe padOThl, COONOAATh MpaBHia MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, IMPOBEPATh HUX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys Ledb UCCIe0BaHNUs, aHATM3UPOBATh MOJIyYEHHbIE Pe3yJbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE y4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEIHCKONH paboTe Mo OWOJOTHH, SKOJIOTUH U
MEIULMHE, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAayYHBIX OOIIECTB, U MyOJIMYHO HPENCTABIATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEHLINAX;

yYMEHHE OLEHMBATh THUIOTE3bl U TEOPUM O IPOUCXOXKACHUU JKU3HHU, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX U CHOCO0aX MpeloTBpALEHUS TI00aTbHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyy1ei mpodeccuoHaIbHON AEATENIbHOCTH B
obmactd  OMOJNOTMH, SKOJIOTUH, MPUPOIOIOIB30BaHMSA, MEIUIMHBI, OHOTEXHOJIOIUH,
IICUXOJIOTUH, BETEPUHAPHM, CEIBCKOTO XO34HCTBA, MHILEBOW MPOMBIIIIEHHOCTH, YIIyOJsiTh
[IO3HABATENIbHBIM HHTEpPEC, HANpPaBJICHHBI HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJOJDKEHUE OHOIOrMYecKoro o0pa3oBaHMsS B OpPraHU3aLUAX CPEAHEro
po¢eCCUOHATILHOTO U BBICILIETO 00pa30BaHuUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (ungposbie)
Ne i/ P Kountpoabnbl | IlpakTuueckue ep
NMPorpamMmblI Bcero o0pa3oBaTte/ibHbIE
e padoThI padoThI
pecypchl
1 buonorus xkak Hayka 1 bubmoreia HOK
y https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
2 XK 2
HBHIE CHCTEMBL L HX H3YHCHHC https://m.edsoo.ru/7f41¢292
bubmnoreka [IOK
3 b 2 0.5
HOJOTHA FICTIH https://m.edsoo.ru/7f41c292
bubnnoreka [IOK
4 X 1 1 1
HMHHCCKAT OPrasH3atiiil IGIETHH 0 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
1 2
> CTpoenne u gysiumn KIeTKH 8 https://m.edsoo.ru/7f41¢292
6 OOMeH BelecTB 1 IMPEeBpallCHUE SHEPTHH B 9 ! 1 bubmuoreka [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencreennast unopmanus u 9 0.5 bubnuoreka [JOK
peanuzanus e€ B KIIETKe ) https://m.edsoo.ru/7f41¢292
bubnnoreka [HOK
8 X i 6 1
HSHCHHBIH THICT KICTIN https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
1 1.
? Crpoenne u gyriumn Opranu3mMos / > https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
10 Pa3zmHOXeHUE U pa3BUTHE OPTraHU3MOB 8 1.5 httos://m.edsoo.ra/ 7416292
I'enetnka — Hayka O HACJIEICTBEHHOCTH U bubmuoreka [{OK
11 2 0.5
U3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41¢292
b K
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 nomorexa O

https://m.edsoo.ru/7f41¢292




bu6nuoreka [JOK

13 3aKOHOMEPHOCTH H3MEHIHBOCTH 6 ! https://m.edsoo.ru/741¢292

14 TeneTnKa desnoBeka 3 0-5 Etilfg/ljifgsifrouﬁﬂld%

15 Cernexuust OpraHu3MoB 4 ! E‘[I‘/[ISSH/I;I I?1Tee(ll<sg:)(])_[rou/I§ f41¢292

16 BHOTEXHOIOIUs ¥ CHHTETHYECKAs OUOIIOT S 4 m

17 Pe3epBHOE Bpems 1 E;fﬁ;fgsiggﬁ f41¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KIIACC

Kosnn4yectBo 4yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoubnsie | IIpakrnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
3apoxkaeHNE U PA3BUTUE IBOIOIUMOHHBIX bubmmoreka [JOK
1 . 4
MpeACTaBICHUN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
) bubmuoreka [JOK
2 MukposBosto e€ pe3 a 14 2
HKPOIBOIOMITL H €€ PESyIIbTATHI https://m.edsoo.ru/7f41cc74
3 Maxkpo3BOIOLHS U €€ PE3YIbTAThI 6 bubmorexa HOK
P pe3y https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue 1 pa3BUTHE KU3HH HA 15 1 L5 bubnnorexa HOK
SeMite ) https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIOTEHE3 10 1
POHCXOAVICHHE HENOBEK Hpotioren https://m.edsoo.ru/7f41cc74
DKOJIOTHSI — HayKa O B3aMMOOTHOIIECHHUSAX bubnuorexa [JOK
6 OpPraHU3MOB U HaJIOPTraHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41cc74
C OKpY>Karolleu cpenou
bu6nunoreka [JOK
7 Opranu3Mel ¥ cpea OOUTaHUS 9 1.5
P peld https://m.edsoo.ru/7f41cc74
bubmnoreka [IOK
8 DKOJIOTHSI BUJIOB U TOII i 9 0.5
a youiu https://m.edsoo.ru/7f41cc74
9 DKOIOTHSI COOOIIECTB. IKOJIOTHICCKHIE 12 0.5 bu6mmoreka [IOK
CHCTEMBI ) https://m.edsoo.ru/7f41cc74
bubnnoreka [IOK
10 buocdepa — rmobanbHas sxocucrema 6
Pep https://m.edsoo.ru/7f41cc74
11 UYenosek M OKpyXkaromas cpeaa 6 bubnnorexa HOK




https://m.edsoo.ru/7f41cc74

12

O6o6menue no kypey 11 knacca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME

102

7.5




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
DJIeKTPOHHbBIE IIU(PPOBLIE
Nen/m | Tema ypoka o0pa3oBaTejibHbIE
KoHTpobHBI IIpakTHYeckue
Bcero pecypcbl
e padoThI padoThI
bu6mmoreka [IOK
buonorus kak KOMIUIEKCHasI HayKa U Kak
1 HACTE COBDEMEHHONO OBLICCTEE 1 https://m.eds00.ru/863e6122
P H https://m.edsoo.ru/863e632a
2 JKuBble cucTEMBI M X CBOWCTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/863e6564
3 YpoBHeBas opranu3anus KUBbIX CUCTEM 1 bubmmorexa [IOK
P p H https://m.edsoo.ru/863e6564
Metoasl MOJIEKYJIIPHON U KIETOYHON
6uonoruu. [IpakTuyeckas padora
. bubmuoreka [JOK
«3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH
5 (xpoMaTorpadus, 31eKTpodhopes 1 0.5 https://m.edsoo0.ru/863e6122
P P ’ POGODES, https://m.edso0.ru/863e632a
muddepeHnranTbHOe IeHTpUuGyTrupoBaHue,
[1LIP)»
6 XHUMUYECKUH COCTAB KIETKH 1 bubmmorexa [JOK
https://m.edsoo.ru/863e6e88
. MuHepanbHble BELIECTBA KIETKH, UX 1 bub6mmoreka [IOK
Ouosoruueckas pojib https://m.edsoo.ru/863e674e
Opranudeckue BEmecTBa KJISTKH — OeNKH.
g JlabopartopHas pabora «OOHapykeHue 1 05 bubnmnoreka [JOK

OEJIKOB C ITOMOILBI0 KaYECTBEHHBIX
peaxkuuin»

https://m.edsoo.ru/863e6b72




CaoiicTBa, k1accupuKanus U QyHKIHHA

bu6mmoreka [{OK

[IpakTrueckas padora «M3ydenne
JBIDKEHUS IUTOIIIA3MBI B PACTUTEIIBHBIX

9
OeJIKOB https://m.eds00.ru/863e6b72
10 Oprannueckue BeniecTBa KJIETKH — bubnuoreka [JOK
YIJIEBOJIBI https://m.eds00.1ru/863e6870
1 Oprannueckue BeniecTBa KIETKH — bubnmnoreka [JOK
JIUTTAIBI https://m.edso0o.ru/863e6870
Hyxneunossie kucnotsl. JJHK u PHK.
12 Jlaboparophas pabora «ccrnenoBanue 0.5 bubnnoreka [JOK
HYKJIEMHOBBIX KHACJIOT, BBIAEIICHHBIX U3 ) https://m.edsoo.ru/863e6d5¢
KJIETOK Pa3JIMYHBIX OPraHU3MOBY
13 Crpoenue u pyukiuu ATO. [Ipyrue bubmuorexa [JOK
nykneosunrpudocharsr (HTD) https://m.edsoo.ru/863e6d5¢c
CexsenupoBanue JJHK. MeToibl rTeHOMUKH,
14 TPAHCKPUIITOMHUKH, IPOTEOMHUKU. MeTOabI bubmmorexa [TOK
p p N - 1P ' A https://m.edso0.ru/863e6d5¢
CTPYKTYpHO# Ononoruu
15 Kontponbhas pabota
bubmnoreka [HOK
16 Tunel kietok. [TpokaproTnyueckas KieTka https://m.eds00.ru/863e6f0
https://m.edsoo.ru/863e716¢
CtpoeHue 2yKapuOTHYECKON KIIETKH. bubnuorexa [HOK
17 [IpakTrueckas padota «M3ydeHne cBOMCTB 0.5 https://m.eds00.ru/863e6ff0
KJICTOYHOU MeMOpaHbI» https://m.edsoo.ru/863e716¢
bu6mmorexa [IOK
18 [ToBepXHOCTHBIN anmnapar KJIETKH https://m.edso0.ru/863e6ft0
https://m.edsoo.ru/863e716¢
19 OpnHoMeMOpaHHbIE OPTraHOU bl KJIETKH. 0.5 bubnnorexa HOK

https://m.edso00.1u/863e61f0
https://m.edsoo.ru/863e716¢




KIJIICTKax»

[TomyaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOHJIpUH, TIacTUuIbl. JJaboparopHas

bu6mmorexa [IOK

20 aB0Ta «Vlcce OBAHIE I1A3MONHA 1 0.5 https://m.eds00.ru/863e6ff0
P a https://m.edsoo.ru/863e716¢
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIECTKAX)

bubmnoreka [HOK
21 Crtpoenue u QyHKIIUU s7Ipa https://m.eds00.ru/863e6f0
https://m.edsoo.ru/863e716¢
HemeMmOpanHbie opraHOUIbI KJIETKH.
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK bubnuorexa [JOK

22 aykapuort. JlabopaTopHas pabora 0,5 https://m.eds00.ru/863e6ff0
«/3y4ueHne CTpOCHUS KIIETOK pa3InyHbIX https://m.edsoo.ru/863e716¢
OpPraHU3MOB)

23 Kontponbnas padota
AcCCUMMIIALINS ¥ TUCCUMIIISIIIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbel oOMeHa

24 BemiecTB. JlabopaTopHas padora «3ydyenune bubmmorexa LIOK

’ I\)’ pHas p M https://m.edsoo.ru/863e766¢
KaTaTUTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuIIa3bl WM KaTaaas3bl)»
DepMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTabonu3Ma. JlabopaTopHas

25 pabota «M3y4enne GpepMeHTaTUBHOTO 0.5
pacuieruieHus IEPOKCHIa BOJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX)

26 benku-akTuBaTOpPHI ¥ OEIKU-UHTUOUTOPHI

27 ABTOTpO(HBIN TUIT OOMEHA BEIIECTB

bu6muoteka [IOK
28 doTtocunTE3 1

https://m.edso0.ru/863e7¢98




XemocuHTes. JJabopaTopHas pabota

but6mmoreka [JOK
29 «CpaBHeHHe Tpo1eccoB (POTOCHHTE3A U 0.5 hitns:/m_edsoo. 18636 7c98
XEMOCHHTE3a»
AHa’poOHbIe opraHu3Mbl. Busibl OposkeHwUs.
30 JlabopaTopHas pabota «CpaBHeHHE bubmorexa LOK
paTop p P https://m.edso0.ru/863e7¢98
MPOIIECCOB OPOXKEHMSI M IBIXAHHS
31 AdpoOHbBIE OPraHU3MBbl. DTallbl bub6nuorexa [IOK
SHEPTreTUYECKOro oOMeHa https://m.edsoo.ru/863e7aae
DHeprus MeMOpPaHHOI0O rpaJucHTa
P P pai bubmuoreka [{OK
32 npotoHoB. Cunrte3 AT®: padbora
o https://m.edsoo.ru/863e7aae
npoToHHON AT®-cuHTa3bI
33 Peakiiuu MaTpUYHOTO CUHTE3A bubnmorexa [IOK
1 p https://m.edsoo.ru/863e796¢
bubnuoreka [JOK
4 T — i PHK
3 PAHCKPUIIIHA — MATPUTHBIH CHHTC3 https://m.edsoo.ru/863e796¢
35 TpaHcasamsa 1 e€ sTamnsl bubnmorera [TOK
p I https://m.eds00.1ru/863e796¢
16 Konuposanue amunokucnot. Poias pudbocom bubmmoreka [{OK
B OMOCHHTE3€E OelKa https://m.eds00.ru/863e796¢
Opragusanusa reaoMa y mpoKapuor 1
37 ) I;ca nOT. MoJIeKy IS }I]{HIE)? MG)I:aHI/ISMH bubmorexa HOK
YKApHOT. yAp https://m.edsoo0.ru/863e796¢
AKCTPECCUH TEHOB Y 9YKapHUOT
38 KonrponsHas padora
Bupycsl — BHeKIIETOUHBIE (DOPMEI KU3HU U
39 06J'IpIZ]1“aTHBIe napasutsl. I1 ;.I;(TIID/I‘IGCKH.}I 0.5 bubnmorexa [IOK
p P ) https://m.edso00.1u/863e7540
pabota «Co3iaHue MOJIeNId BUPYCay
40 Bupycnble 3a001eBaHus YyeI0BeKa, bubnuorexa [JOK

YKUBOTHBIX, PACTEHUI

https://m.edso0.ru/863e7540




41 HanorexHonoruu B OMONIOruM U MEAUIIMHE
. bubmuotexa [[OK
42 JKHSHERHELH DU KIETKR httDs://m.edsogru/ 863e7dc4
43 Marpuunsliii cuate3 JJHK
Xpomocomsl. JIaboparopHas pabota
44 «M3yyeHne XxpoMocoM Ha FOTOBBIX 0.5
MHUKpOIIpenapaTax»
bubnnorexa [IOK
45 Jlenenue KICTkH — MHTO3 httDs://m.edsoc]fru/863e7dc4
Tunel knerok. Kapruokuses 1 IUTOKHHES.
46 Jlaboparophas pabora «HabmoneHue 0.5 bubnuorexa [JOK
MHTO3a B KJIIETKaX KOHYHKA KOPEIIKa JIyKa https://m.edsoo.ru/863e7dc4
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsiuus >KM3HEHHOTO UKJIA KIIETOK bubmorexa HOK
https://m.edsoo.ru/863e7dc4
48 Opranusm Kak €IMHOE 11eJI0€ bubmorexa LHOK
https://m.edsoo.ru/7f413368
49 Tkanu pactenuit. JlaboparopHnas padora 0.5 bubnuorexa [JOK
«/3yueHue TKaHel pacTeHUID) https://m.edsoo0.ru/7f4148d0
TkaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHast pabota «/3ydyeHue TkaHeh 0.5
YKUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas
51 pabota «M3y4eHne opraHoB I[BETKOBOTO 0.5
pacTeHus»
52 Onopa Tena opraHu3MoB
53 JIBr>KeHuEe OpraHu3MoB
54 [IuTanue opraHu3zmMoB




IIuTanue MO3BOHOYHBIX JKUBOTHBIX.

3 [TumeBaputenbHas cucTeMa 4eaoBeKa !
56 JlpIxaHue opraHu3MoB 1
57 JIpixaHre MO3BOHOYHBIX )KUBOTHBIX U 1
YesioBeKa
58 TpaHcnopT BelecTB y OpraHu3MoB 1
59 KpoBeHocHas cuctema mo3BOHOUHBIX |
KUBOTHBIX U YEJIOBEKa
60 Brinenenue y opranusmMoB 1
61 3ammra y opraHu3MOB 1
62 HNMMyHHas cucTema 4eaoBeKa 1
63 PaznpaxuMocTh 1 peryisiiuus y OpraHu3MoB 1
64 ['ymopanbHas peryyisius 1 9HI0OKpHUHHAS 1
CUCTEMa KUBOTHBIX U YeJIOBEKa
bu6mmorexa [IOK
65 ®opMBbI pa3MHOKEHHSI OPTaHU3MOB 1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
66 [TonoBoe pa3zMHOXKEeHUE 1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubnnorexa [JOK
67 Meiios ! httos://m.edsol_.[ru/863e7f4a
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas paboTta | 0.5 bubnnorexa [JOK
«M3ydyenne cTpoeHus MOJIOBBIX KJIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpErapaTax»
69 NuauBuyansHOE pa3BUTHE OPTAHU3MOB — 1 bubmuoreka [JOK




OHTOI'CHEC3

https://m.edsoo.ru/863e8436

3akiiaika OpraHoB M TKaHEH U3

bubnuoreka [JOK

70
3apOABIIIEBBIX JINCTKOB https://m.edsoo.ru/863e8436
Poct u pa3ButHe *UBOTHBIX. JIabopaTopHas
71 aboTta «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA 0.5 bubmmorexa LIOK
p N p A ’ https://m.edso00.ru/7f418886
3apoAbIIel TO3BOHOYHBIX YKUBOTHBIX)
Pa3zmHoOxeHHe 1 pa3BUTHE PACTEHUIL.
72 JIaGoparopnas pabota «CTpoeHHe OpraHoB 0.5 bubnmorexa LIOK
paToOpHai p P . p ’ https://m.edsoo.ru/7f4148d0
Pa3MHOKEHHUSI BBICILIUX PACTCHUIN
7 Hctopus cTaHOBIEHUS U pa3BUTHS bubnnoreka [JOK
FeHETUKU KaK HayKu https://m.edsoo.ru/863e862
OCHOBHBIE OHSATHS U1 CUMBOJIBI TEHETHKHU. Eub 1OK
nonnoTeKa
74 JIab 0 0.5
abopatoptas pabota «HpOSOq)HHaVKaK https://m.eds00.1ru/863e8612
O00BEKT T€HETUYECKUX HCCIEeTOBAHUID)
3aKOHOMEPHOCTH HACJIEI0BAHUS IPU3HAKOB.
MonorubpuaHOe CKpeluBaHue.
75 I1 aKTI/I‘lel:()JKaﬂ a601T)a "N3yuenue 0.5 brbmmorexa HOK
P p Y ’ https://m.eds00.ru/863e8878
pe3yIBTAaTOB MOHOTHOPHIHOTO
CKpenuBaHus y Apo30duisr"
[{utonorudyeckre OCHOBBI MOHOTHOPHTHOTO bubmmoreka [JOK
76
CKpEILINBaHUS https://m.edsoo.ru/863e8878
Ananusupyrouiee ckpeunuBanue. Hernomnnoe bub6mmoreka [IOK
77
JIOMUHUPOBaHHE https://m.edsoo.ru/863e8878
JurnOpunHoe ckpeuuBanue. [Ipaktuueckas
73 pabota «M3yueHue pe3yabTaToB 05 bub6nuoreka [IOK
JUTHOPUIHOTO CKPELUBAHUS Y ' https://m.edsoo.ru/863e89a4
Ip0o30(UITBD
79 [{uTonorudeckrue OCHOBBI TUTHOPUTHOTO bu6nmoreka [JOK




CKpEIIUBaHUS https://m.edsoo.ru/863e89a4

80 CuensiieHHOE HAclIeIOBAHUE TPU3HAKOB bubmmorexa [TOK

i a P https://m.eds00.1u/863e8c60

81 XpOMOCOMHas TEOpHs HACTEICTBEHHOCTH bubmorexa HOK

P p s https://m.eds00.1ru/863e8c60
bubmuoreka [JOK

82 I'eneruka nona

https://m.edsoo.ru/863e8c60
83 ['enoTuI Kak 1eI0CTHAs cucTemMa bubmorexa HOK
1 https://m.edso0o.1u/863e8c60

’4 I'enernueckuii KOHTPOJIb PA3BUTHS bubnnoreka [JOK
pacTeHul, )KUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/863e8c60

25 MN3MeHUYnBOCTH MpU3HAKOB. Buibl bubnnoreka [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e8efe

bu6nmoreka [JOK

86 M

O HKALMOHKAS H3MCHIHBOCTS https://m.edsoo.ru/863e8efe
BapuanunonHsslii psia v BapualiMOHHAs
kpuBas. JlaboparopHas pabora

%7 «HccnenoBanne 3aKOHOMEPHOCTEN 0.5 bubmuorexa [JOK
MOAU(DUKAITIOHHON U3MEHUYNBOCTH. ) https://m.edsoo.ru/863e8efe
[TocTpoeHue BapuallMOHHOTO Psiia U
BApUALIMOHHON KPUBON»

28 I'eHoTHIIMYECKAsT N3MEHYHUBOCTb. bubmuorexa [[OK
KomOvHaTuBHas N3MEHUYHUBOCTD https://m.edsoo.ru/863e8efe
MyTanroHHasi U3MEHYHUBOCTb.

29 [TpakTrueckas padorta «MyTanuu y 0.5 bubmuoreka [JOK
Tpo30(rITBl (Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAIlMOHHOTO TpOIlecca. bubnuorexa [JOK




ONHUTreHeTHKA U SITHTeHOMHKA

https://m.edsoo.ru/863e8efe

I'eneruka yenoBeka. [IpakTudeckas padbora bubnmorexa [JOK

91 . 0.5
«CocTaBieHue 1 aHAIU3 POAOCIOBHOI https://m.edsoo.ru/863e8d78

92 MeTo1bl METUIIMHCKOW T€HETHUKH bubmorexa [TOK

g A https://m.edsoo.ru/863e8d78
3HavYeHNEe MEIUIIMHCKON TeHETUKH B
93 MPETOTBPALICHUH U JICUEHUU TeHETUYECKUX bubmorexa [TOK
PEAIOTEp H{ https://m.edsoo.ru/863e8d78
3a00JI€BaHU YEIOBEKA
OCHOBHbIE TIOHSTHS CEJIECKIUU.

94 JlaboparopHast pabota «/3y4ueHne copToB 0.5 bubnmnoreka [JOK
KYJIbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX ' https://m.edsoo.ru/863e9214
YKUBOTHBIX)»

MeTobl celneKIIMOHHON paboTHI.
95 JlaboparopHas pabota «/3ydyeHne MeTo10B 0.5 bubmmorexa [IOK
PaToPHTP . Y 8 ' https://m.eds00.1u/863¢9214
CEJICKIIUU PACTCHUI
OCTHKEHHMSI CEJIEKIIUU PACTCHHUI U
96 iI/IBOTHHX IT aKTI/I‘leCKI:IH abota bubmorexa HOK
P . P https://m.edsoo.ru/863e9214
«IIpuBuBKa pacTeHUD»

97 CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHUE bubnnorexa [JOK
TeHETUYECKUX PECYPCOB https://m.eds00.ru/863e¢9336
buoTexHosiorus Kak Hayka u 0Tpacib

98 npou3BojcTBa. [IpakTrueckas pabora 0.5 bubmorexa HOK

P g P p ’ https://m.eds00.ru/863e¢9336
«M3yueHue 0ObEKTOB OMOTEXHOJIOTHUI

99 OcCHOBHBIE HAIIPABJICHUS] CHHTETUYECKOM bubnuorexa [JOK
Omoyoruu https://m.eds00.ru/863e¢9336

bu6mmoreka [IOK

100 XpoMocoMHa €HHa eHe

POMOCOMHAS H TEHHAT HIDKCHEPHA https://m.eds00.ru/863e¢9336

101 MenumuHcKHe OMOTEXHOJIOTHH bu6mmoreka [IOK




https://m.eds00.1ru/863e9336

102 Pesepeubrii ypok. [loBTopenue, 06061ieHume,

CUCTEMAaTHU3al i 3HAHHI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
Ne uudposbie
Tema ypoka Koutpoasbnbie | IlpakTunueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 OpomonnonHas Teopust Y. lapuna 1 https://m.edsoo.ru/863ea20e
https://m.eds00.ru/863e¢9570
BIJKYIIIME CHJIbI 3BOJIFOLIMM BUAOB 110 Y.
2 Apiiy t A 1 https://m.edsoo.ru/863e9da4
Hapsuny
. but6mmoreka [JOK
Bopn0Oa 3a cymiecTBoBaHUE, €CTECTBEHHBIN U
3 HCKVCCTBEHHLL 016 1 https://m.edsoo.ru/863e9cle
crycetse oTo0p https://m.edsoo.ru/863e9da4
@opMHUpPOBAaHNE CUHTETUYECKON TEOPUH bubnmnorexa [JOK
4 1
HBOJIIOIIAN https://m.edsoo.ru/863e9cle
5 DTarbl 3BOJIIOIMOHHOTO MpOoLEecca: | bubnuoreka [JOK
MUKPOIBOIIOLMSA U MAKPOIBOJIFOLIHS https://m.edsoo.ru/863e9cle
[Honynsitust — 351eMeHTapHas eIMHULIA bubmmorexa LIOK
6 1 https://m.edsoo.ru/863e9cle
IBOOIH https://m.eds00.ru/863e99¢c6
3aK0H TeHeTUYeCcKoro paBHOBecHs JK. bubnuoreka [JOK
7 Xapau, B. BaitnOepra. JlabopaTtopHas 1 0.5 https://m.edsoo.ru/863e9cle
pabota «BplIsiBIIeHHE U3MEHYUBOCTH Y '
0co0el 0THOrO BHUIA)
8 OnemeHTapHbIE (HaKTOPHI IBOJIOLNN 1 bubmmorexa LIOK
P p H https://m.edsoo.ru/863e9cle
9 Dddext ocHoBatens. IhdexT OyTHIIOTHOTO 1 bubnmoreka [JOK




TOPJIBIIIIKA https://m.edsoo.ru/863e9cle
Murpanyu. 305 nomysinui: bu6muoteka [{IOK
10
reorpaduyeckasi, OnoJIorudecKas https://m.edsoo.ru/863e9cle
. . bubnuoreka [JOK
EcTecTBeHHBII 0TOOP — HAMPaBIISIOIIHI
11 o https://m.edsoo.ru/863e9cle
AKTOPp SBOJIIOHHH https://m.edso0.ru/863e9ed0
but6mmoreka [JOK
12 I1 i
071080 0T60P https://m.edso0.ru/863e9cle
[IpucnocoOaeHHOCTh OPraHU3MOB Kak bubnuoreka [IOK
13 pe3ysbTaT MUKpodBoonun. JlabopaTopHas 0.5 https://m.edsoo.ru/863e9cle
pabota «M3ydenne apoMop(ho30B 1 ’ https://m.edsoo.ru/863e9fde
HJIM0AJIANTALIUI Y PACTEHUN U )KUBOTHBIX)»
[Ipumepsl mpuCocoOIEeHUH Y OPraHU3MOB:
MopdosIoTHIecKue, GU3HOIOTHIECKUE,
but6mmoreka [{OK
OMOXUMHUYECKHE, TIOBEICHYCCKHE.
14 a6 5 I 5 0.5 https://m.edsoo.ru/863e9cle
abopatopHas pabota «LIpHerocobICHIA https://m.edsoo.ru/863e9fde
OpPraHU3MOB M UX OTHOCHUTEIbHAS
1enecoo0pa3HoCTh»
Bupn, ero kpurepuu u CTpykTypa.
15 Haé[o aro I;{aﬂ pa60Ta zr()jy aByIfeHI/Ie BUJIOB 0.5 bubmorexa [TOK
PaTOpHAA p p a ’ https://m.edsoo.ru/863e9cle
110 MOP(}OTOTHIECKOMY KPUTEPUIOH
but6mmoreka [{OK
16
Crpyxrypa Biia https://m.edso0.1ru/863e9cle
17 BunoobpazoBanue kak pe3yiabTaT bubnuoreka [JOK
MHUKPODBOJIIOLUH https://m.edsoo.ru/863e9cle
18 CBs13b MUKPOABOJIIOLMH U SITHAECMHUOJIOTUH bubmorexa IIOK
p H A https://m.edsoo0.ru/863e9cle
19 Maxkpossomtonust. [laneonronornyeckue bubnuoreka [JOK




MCTOJAbI U3YUCHUA 5BOJIIOIIMN

https://m.edsoo.ru/863e9cle

buoreorpaduyeckie METOAbI H3yUEHUS bu6muoteka [{IOK
20
3BOJIIOIINN https://m.edsoo.ru/863ea20e
DOMOPHOIOTHYECKHE U CPABHUTEIHLHO- bubnmoreka [JOK
21 MOP(OJIOTHIECKUE METOIBI U3YIEHUS https://m.edsoo.ru/863ea20e
9BOJIIOLIMU
MonekyJIapHO-Ir€HETUYECKUE, bubnmnoreka [JOK
22 OMOXMMHUYECKHAE U MATEMATHYECKIE METOIBI https://m.edsoo.ru/863ea20e
U3Y4EHHUSI SBOJIIOLINU
but6mmoreka [JOK
23 O0111e 3aKOHOMEPHOCTH HBOJIOLIH
H p a https://m.edsoo.ru/863ea20e
24 AnantuBHas paguauus. HepaBHOMepHOCTh bubnuoreka [IOK
TEMIIOB IBOJIIOLAA https://m.edsoo.ru/863ea20e
)5 Hay4nble runore3sl NpOUCXOKACHUS KU3HU bubmuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
2% JloHay4HbIe MpeICTaBICHUS O 3aPOKICHUN bubnuoreka [JOK
JKU3HUA https://m.edsoo.ru/863eadab
27 OCHOBHBIE 3Talnbl HEOPraHUYECKON
IBOJIIOLIMU
28 I'unoressl 3apOXKACHUS KUZHU
Hcrtopus 3emiin 1 MeTOABI €€ N3yUYEHUsI.
29 JlaGopatopHas pabota «3yuenue u 0.5
OMMCAHUE UCKOMAEMBIX OCTATKOB JIPEBHUX '
OpPraHU3MOB)
bu6nuoreka [JOK
30 HauanbHble 3Tanbsl OpraHu4ecKoi 3BOJIOLHNH https://m.edsoo.ru/863eabbe
https://m.edsoo.ru/863ea8bc
31 DBOJIIOLHS DYKAPUOT bubnuoteka [JOK




https://m.edsoo.ru/863eabbe
https://m.edsoo.ru/863ea8bc

OcHOBHBIE 3TaIlbl BOIIOLUHN PACTUTEIBHOTO
mupa. [Ipaktuueckas padora «/3yuenue

bu6nuoreka [JOK
https://m.edsoo.ru/863eabbe

32 0.5
0COOEHHOCTEl CTPOEHHS PACTEHHUI Pa3HBIX https://m.edsoo.ru/863ea8bc
OT/ICJIOB»
bubnuoreka [JOK
OCHOBHBIE 3Tarbl YBOJIIOIUHU )KUBOTHOTO
33 https://m.edsoo.ru/863eabbe
MHpa https://m.edsoo.ru/863ea8bc
DBOJIOLHMS )KUBOTHBIX. [IpakTrueckast bubnuoreka [JOK
34 pabota «M3y4yeHne ocoOOEHHOCTEN CTPOEHUS 0.5 https://m.edsoo.ru/863eabbe
TO3BOHOYHBIX KHBOTHBIX) https://m.edsoo.ru/863ea8bc
but6mmoreka [{OK
PazBuTune xu3Hu Ha 3eMJie 10 Apam U
35 HepHOTAM https://m.edsoo.ru/863eabbe
PHOA https://m.edsoo.ru/863ea8bc
36 KonTponbhas padora
but6mmoreka [{JOK
MaccoBble BBIMUPaHUSI — 3KOJIOTHYECKHE
37 R — https://m.edsoo.ru/863eabbe
PH3HCHL POTILIOTO https://m.edsoo.ru/863ea8bc
33 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, Er0
0COOEHHOCTH
19 CoBpeMeHHas cucTeMa OpraHudecKoro bu6muoteka [IOK
MPOILIIOro https://m.edsoo.ru/863ea48e
40 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIHI bubnuoteka [JOK
OpraHu3MOB https://m.edsoo.ru/863ea48e
41 AHTpONOJIOTHs — HAayKa O 4eJIOBEKE
4 Pa3BuTHe npencraBiaeHuil 0 NPOUCX0KIEHUN bubmuoreka [IOK

YCI0BCKa

https://m.edsoo.ru/863eac2c




MecTo 4yelioBeKa B CHCTEME OPTaHUIECKOTO
mupa. Jlaboparopnas padora «3ydenne

43 N 0.5
0COOCHHOCTEH CTPOEHUS CKeJIeTa YelIOBeKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM)
44 JIBHKyIIIMEe CUJIBI aHTPOIIOTeHE3a bubnnorexa LOK
y p https://m.edsoo.ru/863ead44
45 CooTHol1IeHrHe OUOIOTHUECKUX U
COLIMAJILHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
46 OCHOBHBIE CTaIMM AHTPOTIOTEHE3A.
ITaneoreneTnka 1 majeorecHOMHKA
47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pachl. [Ipaktuueckas pabota
48 «M3yduenune dKOJIOTHUECKUX aJaITaruii bubmorexa I[IOK
YEeHHU JIOTHYECKUX amanTaiui
y https://m.edsoo.ru/863eaea2
YeJIOBEKA
49 MeXaucIUIIMHAPHBIC METO/IbI 0.5
AHTPOIIOJIOTUH ’
50 3apoXkICHUE W PA3BUTHE IKOJIOTHH
Mertoap! skonoruu. JlaboparopHas pabora
51 «M3y4yeHne METOI0B IKOJIOTMYECKUX 0.5
HUCCIIEIOBAHUIN
5 3HayeHue dKOJOTHYECKUX 3HAHUM ISt
YyeJloBeKa
bubnuoreka [JOK
53 DKonoruyeckue GaxKTopol
b P https://m.edsoo.ru/863eafec
AbuoTtnueckue akropsl. CBET Kak
54 akosiormueckuii pakrop. JlabopaTtopHas 0.5 bu6mmoteka [JOK

pabota «BrlIsiBIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIMSHUIO CBETa»

https://m.edsoo.ru/863eb10e




AobuoTtnueckue akropsl. Temmeparypa kak
skojorndeckuit pakrop. JlabopaTopHas

but6mmoreka [{OK

> pabota «BrIsiBiIeHHE TPUCTIOCOOIEHHIA 0.5 https://m.edsoo.ru/863eb10e
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPbD»
Abuotnyeckue pakropsl. BraxHocTh Kak
56 skonoruueckuit pakrop. JlaboparopHas 0.5 bubnmoreka [JOK
pabota « AHaTOMUYECKHE OCOOCHHOCTH https://m.edsoo.ru/863eb10e
pacTeHUi U3 pa3HbIX MECT OOUTAHUS
but6mmoreka [{OK
37 Cpesibl OGHTAHHS OPraHH3MOB https://m.edsoo.ru/863eafec
58 buonornueckue puTMbl
59 XKuznennble popMbI OPraHU3MOB
bubmuorexa [JOK
60 broreciie GaxTops https://m_edsoo.ru/863eb348
3HaueHne OMOTUYECKUX B3aUMOICHCTBUMN
61 JUIsl CYILECTBOBAHUS OPTAaHU3MOB B CpEZIC bubmorexa [IOK
OGUTAHIS https://m.edsoo.ru/863eb348
2 DKOJIOTrM4eCKHE XapaKTEPUCTUKU
MOMYJISALUN
OcHOBHBIE TIOKA3aTeNN MOMYJISALNN:
63 YHMCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAs CTPYKTypa
OcCHOBHBIE TIOKA3aTeNN MOMYJISALINHN:
64 POXKIa€MOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUT'Pallu1
65 DKoJoru4eckasi CTpyKTypa nonyJsuuu
66 JluHaMMKa MOMyJIALNN U €€ PEryIIsILUs
67 KpuBble pocTa 4McI€HHOCTH NOMYJIALHH.




KpI/IBHe BBIDKMBAaHHUA

Okosorndeckas Huia Bujaa. JJaboparopHast

68 pabora «IIpucnocoGneHust ceMsiH pacTeHUI 0.5
K pacceyieHUuIo»
69 Bun xak cucrema nomynsuui
70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIA
KUBOTHBIX
but6mmoreka [JOK
71 Coo0111ecTBO OPraH3MOB — OHOIICHO3 hitos://m.edsoo r/S63cb46a
72 DKocucTema Kak OTKpbITasi cucTeMa Bubmmorexa LIOK
https://m.edsoo.ru/863eb46a
7 KpyroBopoT BemecTB 1 MOTOK SHEPTUU B
9KOCHCTEME
74 OcHOBHBIE TIOKA3aTENN YKOCHUCTEMBI bubmorexa [JOK
https://m.edsoo.ru/863eb5fa
75 DKOJIOrM4€eCcKHe Mupamu bl
76 N3menenus coo0111ecTB — CyKIIECCHH
77 [Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMBI MOPEN U OKEAaHOB
73 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEN, ITyCThIHb
79 AHTPOTIOTEHHBIE YKOCUCTEMBI
20 Ypboakocucremsl. [Ipaktudeckas pabora 0.5
«M3yuenue u onucanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
81 B3aMMOJICUCTBUI OPraHU3MOB B

3KOCHCTCMax




MexaHu3Mbl BO3JICHCTBUS 3arpsA3HEHUN
Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM,

82 OpraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
23 buocgepa — obuierianerapaast 060104Ka bubnuoreka [{IOK
3emiun https://m.edsoo.ru/863ebb5e
84 VYuenue B. . Bepnanckoro o 6uochepe Eg?;ﬁfg;gﬁg@ebbse
85 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMOC(EphI Egﬁiifgigroui 63ebd16
26 KpyroBopoTs! BemiecTs u
OMOreOXUMHYECKHE ITUKIIBI
27 30HANBHOCTEL Onochepbl. OCHOBHBIC OMOMBI
CyILIu
88 YcroitunBocTh 6uocheps
89 DKOJIOrM4eCcKre KpU3KUChl U UX TPUYUHBI
90 BosneiicTBue uenoBeka Ha 6nochepy 1]?‘;[1365/1//[;?:(11(:)58/1;6% bale
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bu6muoteka [{IOK
PACTUTEIIBHBIA U )KUBOTHBIN MUP https://m.edsoo.ru/863ebale
92 OxpaHa npuposl
93 OCHOBHBIE IPUHITUIIBI YCTOWYHUBOTO bubnuoreka [JOK
Pa3BUTHS YETIOBEYECTBA U IPUPOIbI https://m.edsoo.ru/863ebale
Pam
|
e https://m.edsoo.ru/863ebale
95 Konrponsnas pabora




O06006menue mo Temam «MaKpOIBOIIOLUS U

96 €€ pe3yabTaThl», « MUKPOIBOJIOIUSA U €€ 1
pEe3yIIbTaThDY

97 0O6006menue o reme «IIpoucxoxaeHue u |
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 O6o6menue no Teme «IIpoucxoxaeHue 1
YeJIOBEKa — aHTPOITOTECHER)»

99 O06006mIeHne 1o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 Oo6o06menue 1o Teme «OpraHu3Msbl ¥ cpenia 1
oOHuTaHMS»

101 O6o6meHIie 1o TeMe «DKOJIOTHUS BHIOB U 1
TIOTTY JISTITUFDY

102 O600menue mo reme «buocdepa — |
rJ100ampHas IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







10.

11.

12.

13.

14.

15.
16.

17.

YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1.TepemoB A.B. buonorus. buonornueckue cucremsl u mnpomeccel. 10 kimacc: yuyeOHUK st
o0mieoOpa3oBarenbHBIX ~ Opranm3ammii  (yriyOnéHHeli  ypoBenb)/A.M. Tepemo, P.A.
[TerpocoBa. — 14-e uza. — M.: Muemo3suna, 2023, 400 c.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJA

Anmazos 1.B., Cytynos JI.B. Atiac no ructonoruu u 3MOpHOIOTHH.
https://kingmed.info/download.php?book _id=579

Buma IJ1. Buonorus s moctynaromux B By3sl/ I.JI. bumiy, B.A. KpeikanoBCckuid. — 7-€ 31, —
Pocros v/]1: ®enukc, 2016. — 1088 c.

borganosa A.O. Metonndeckue pekoMeHAaluuu 1o ouonoruu B ycinosusax seeaeHus POOII n
o6noBnEHHBIX ®I'OC. http:/viro33.ru/

bonpuroit atnac anatomuu yenoBeka/nep. ¢ anri. MaxusHosoi E.b. — M.: ACT, 2022. — 72 c.

Buu K. Buonorust (bronormueckue 3akoHbI 1 niporieccs). [lep. ¢ anm. uctp. u gomn./ K.Bumm,
B.Jletbe. — M.: Mup, 1975. — 824 c.

Hanunos P.K. ['uctonorus, sMOpuonorus, MuTonorus. Atiaac-cripaBoyHuk: yueonoe nocooue/P.K.
Haaunos. — M.: - '90TAP-Meaua, 2021. — 432 c.

I'pun H. buonorus: B 3-x T./H. I'pun, V. Crayt, T. Teitnop. — 14-e uzn. — M.: Jlaboparopus
3HaHui, 2022. — 1340 c.

I'y6anoB U. A.. LlkonbHbIH aTnac-onpenenuTens Beicmx pactennit/N.A. I'ybanos, B.C.
Hosuxkos. — M.: IIpoceemenue, 1985. — 239 c.

I'yaun AT T'ucronorus B cxemax u tabnunax: yueoHoe nocobue/A.I. I'ynun. — M.: [Ipaktuuekas
MmenunuHa, 2019. — 288 c.

Koneman f. Harsinnas ouoxumust/ 5. Koneman, K.-I'. Pém; nep. ¢ anrn. T.I1.MocomnoBoii. — 8-¢
u3z. — M.: Jlaboparopus 3nanuii, 2023. — 509 c.

Kopo6kun B.U. Dxonorus. Yueonuk mist By308/B.U. Kopookun, JI.B. Ilepenensckmii. U3a. 10-e.
— Pocros #//1: ®ennkc, 2006. — 576 c.

JloroBa JI.W. boranuka. Mopdosorust 1 anatoMusi BEICIINX pacTeHuil. Y4ueOHuk. M3, 8-e,
crepeoturn. — M.: JIEHAH/I, 2020. — 512 c.

Haymog C.I1. 30010r1st TO3BOHOYHBIX. YUEOHUK JUI CTYCHTOB IeA. HH-TOB 1o 6uon. crnem./C.I1.
HaymoB. — 4-e uzn., nepepa6. M.: [IpocBemenue, 1982. — 464 c.

Ogsuaposa E.H.. buonorus (pacrenus, rpudsl, 0akrepuu, BUpychl). YuedHoe nocodue/ E.H.
Ogsuaposa, B.B. Enuna. — M.: UHOPA-M, 2008. — 704 c.

[Honockun A.B. IloneBoii onpeaenuTenb NPeCHOBOAHBIX 0eCI03BOHOUHBIX. M.:, 2006. — 16 c.
Pezanosa E.A. buosnorus yenoBeka B Tabnunax, pucynkax u cxemax/E.A.Pe3anosa, W.I1.
AHnTOHOB, A.A. Pe3anoB. — M.: Apr-auan, 2008. — 208 c.

Peiimepc H.®. OcHoBHBIE OHMONOTHYECKHE TTOHATHS U TepMUHBL. KHura ms yunrens/ H.O.
Peiimepc. — M.: [Ipocsemenue, 1988. — 319 c.



18.

19.

20.

21.

CuzennoB A.H. O6mas Bupyconorus: yaeonoe mocooue /A.H. Cuzennos,, M.Hyranuesa. —
Openoypr: 'OY OI'Y, 2007. — 126 c.

[aposa N.X. 3oonorust 6ecrio3BOHOYHBIX. Y4eO. 71 cTyA. BbicHlL. yuel. 3aBenenuit/ 1N.X.
[ITapoBa. — M.: I'ymanut. u3n. nentp BJIAJJOC, 2002. — 592 c.

Mnsxosa E. B. Onpenenutens copHo-noneBbix pacrenuit Heuepuoszemuoii 3oub1 / E. B. nskoBa.
- Jlenunrpan: Konoc: Jlenunrp. otn-nue, 1982. - 208 c.

SxonroB A.A. 3oo0norus g yuurens. BBenenue B u3yueHue HayKu O KUBOTHBIX.
BecniozBonounsie/ A.A. SIxontos/ mox pea. . X. lllaposoii. — 2-e uzn. — M.: IIpocsemenue, 1982.
—-352c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka I{OK.

POII.

AKnace.

DneKkTpoHHbIE Y4eOHbIE TTOCOOuSI.

AN e

IIpenmeTHbIe Web-caliThl 10 Y4€OHBIM TEMaM.
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