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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHomy npenmery "buonorus" (manee - Ouonorus) Ha
YpOBHE cpefHero ooiiero o0pazoBanus padpadborana Ha ocHOBe DeepaibHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii deneparumny,
OI'OC COO, Konnenmuu npenogaBanus ydeOHoro npeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoi pabouel mporpaMmMbl BOCIIUTAHHUS.

VYyeOnbiii npenmer «buonorus» yriayoiaéaHoro ypoBHst nzydenus (10-11
KJIacChl) SIBJISI€TCS] OJTHUM U3 KOMIIOHEHTOB IIpeIMeTHOM obnactu «EcTecTBeHHO-
HayuyHble mpeameTsl». CornacHo mnonoxenusm DPI'OC COO npodunbHbIe
y4eOHbIE IPEIMETHI, U3y4YaeMble Ha YIIyOJEHHOM YpOBHE, SBIISIOTCS CIOCOOOM
muddepeHmanuy 00y4eHUs] Ha ypOBHE CpelHero oOiiero oOpa3oBaHUS U
IIPU3BAHBI 00ECIIEUYUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOLIUM, CPEIHHUM
o0IIUM, CpeTHUM Mpo(ecCHOHATBHBIM W BBICIIUM oOpa3oBaHueM. B To ke
BpEMSI KX U3 3TUX y4EOHBIX MPEAMETOB JIOJKEH ObITh OPUEHTHPOBAH Ha
NPUOPUTETHOE perieHrue 00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX U PAa3BUBAIOIINX
3a/1ay, CBS3aHHBIX C MpOQopUEeHTauueld OOyYarolIuXcsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOI'O 3HaHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULMHON, SKOJIOTUEH, ICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY npeamery "buonorusa" maér mpeacraBieHue O
IeNM U 3a7a4ax M3y4deHus yuyeOHoro npeamera «buonorus» Ha yriyOJI€HHOM
YpOBHE, onpenenser o0s3aTelibHoe (MHBApUAHTHOE) MPEIMETHOE COJEpKaHue,
€ro CTPYKTYpHUpPOBaHME MO pa3jieiiaM U TE€MaM, PACHPENCIICHHE IO KJlaccam,
PEKOMEH/YET IMOCJIEeN0BATEIbHOCTh U3YUYEHHsI YYEOHOro marepuana ¢ y4éToM
MEXIPEIMETHbIX U BHYTPUIPEIMETHBIX CBS3€H, JOTMKH y4eOHOro mpolecca,
BO3pacTHBIX OCOOEHHOCTeH oOyuaomuxcsi. B mnporpamme mno Ouonoruu
peain30BaH MPUHIMI MPEEMCTBEHHOCTH C W3y4EHHUEM OMOJIOTMU Ha YPOBHE
OCHOBHOTo oOmiero oOpa3oBaHus, Omaromaps dYeMmy MpOCMaTpUBaETCA
HANpaBJIEHHOCTh Ha TMOCIEAYIOIlee pa3BUTHE OHOJOTMYECKUX 3HaHUM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHMS,
AKOJIOTUYECKOT0 MBIIUICHHS, MPEACTAaBIECHUN O 30pOBOM 00pas3e >KU3HH, Ha
BOCIIUTaHHE OEpPEKHOro OTHOIICHUS K OKpYyKalolled npupoaHoit cpere. B
nporpamMme o OMOJOTMU TaKKe MOKa3aHbl BO3MOXKHOCTH Y4E€OHOro IpeaMera
«buonorusi» B peanuzanmuu TpeboBanuit DGI'OC COO K MIaHUPYEMBIM
JUYHOCTHBIM, METAIlPEAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYy4YEeHHS U B
(opMUPOBAHUU OCHOBHBIX BHI0B YU€OHO-TIO3HABATEIbHOMN 1E€ATEIbHOCTH



00y4aromuxcsi MO0 OCBOEHHUIO COJEpKaHUs OMOJIOrMYecKoro oOpa3oBaHUS Ha
YPOBHE CpPEIHEr0 00111eT0 00pa30BaHuUs.

VYuebnsiil npenqMer «buonorus» Ha YpOBHE CpeHEro o011ero oopazoBaHus
3aBepiaeT OMOJIOrMYecKoe 00pa3oBaHME B IIKOJE W OPHEHTHPOBAH Ha
paciMpeHue 1 yriryoJieHne 3HaHUH 00y4aronuxcsi O )KUBOM MpHUpoJIe, OCHOBAX
MOJIEKYJIIPHOM U KJIETOYHOW OMOJIOTMHU, SMOPUOIOTUUA U OMOJIOTMH PAa3BUTHUSA,
T€HETUKH, CEJIEKIINH, OMOTEXHOIOI MU, SBOJIFOLIMOHHOTO YUEHHUS U IKOJIOTUU.

N3yuyenne yuebOHoro mnpemmera «buonorusi» Ha yriyOJI€HHOM YpOBHE
OPUEHTUPOBAHO HA MOJATOTOBKY OOYYarOIIMXCSA K IMOCIEAYIOIEMY MOTYYEHHUIO
Ouonornyeckoro oOpa3oBaHMs B By3aX U  OpPraHU3alUAX CpPEIHEro
npodeccuoHanbHOro o0pazoBaHusi. (OCHOBY €ro Cojep>KaHus COCTaBIISET
cucTeMa OMOJIOTMYECKUX 3HAHUMU, MONTYYSHHBIX TPU U3yUYE€HUU 00YJaroIIMMHUCS
COOTBETCTBYIOIIUX CUCTEMAaTUYECKHUX Pa3/iesIOB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
obmero oopaszoBanusi, B 10—11 kiaccax 3Tu 3HaHUA MOJIy4YarOT pa3BuTue. Tak,
paCHIMPEHbl U YTIyOJeHbl OMOJOTHYECKHE 3HAHUSA O PACTCHHSX, YKHUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me YeJOBEKa, OOUIMX 3aKOHOMEPHOCTSX MKU3HH,
JOTIOTHUTENIBHO ~ BKJIFOYEHBl OMOJIOTMYECKHE CBEIECHMSI TPUKIATHOTO U
MOMCKOBOI'0 XapakTepa, KOTOpPhIE MOYKHO HMCIOJIb30BaTh KaK OPUEHTHPHI IS
nocieaywmero Beibopa npodeccun. Bo3MmokHa Takke — MHTErpanus
OMOJOTMYECKUX 3HAHUW C COOTBETCTBYIOIIMMH 3HAHUSIMU, MOJYYEHHBIMU
O0yYarOIIMMUCS TIPU U3yUYEeHUU (DU3UKH, XUMUH, Teorpadun 1 MaTeMaTHKH.

CrpykTypa mporpamMmbl mo ydeOHOMY mpeamery "buomorus" oTpaxkaer
CUCTEMHO- YPOBHEBBIM W HBOJIIOIMOHHBIA TMOAXOAbl K HM3YyYEHUIO OHOJIOTHH.
CorynacHO MM, W3Yy4arOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC s
KUBBIX CHCTEM PAa3HOr0 YPOBHS OpraHU3alliu, SBOJIOLUN OPraHUYECKOro MUpa
Ha 3emJie, COXpaHEHHUsS OMOJIOTMYecKOro pa3HooOpasus miuaHeTsl. Tak, B 10
KJIacC€ M3Y4YaloTCsl OCHOBBI MOJEKYISIPHOW ¥  KIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUU U OMOJIOTMH Pa3BUTHS, TEHETUKU U CEJIEKIIUU, OMOTEXHOJIOTUHU U
CUHTETHUYECKON OHOJOrMHU, aKTyaJdu3upyrTCs 3HaHUS OOyYaromIuxcsi II0
OoTaHMKe, 300JI0TUH, aHATOMUH, (pusnonoruu yenoseka. B 11 kinacce nzydarorcs
ABOJIFOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTHHU U y4eHue o Ouocdepe.

VYueOnbiii npenmer «buonmorus» mpu3BaH 00€CIEYUThH OCBOCHHUE
OOyYarOMIMMHUCST OMOJOTHYECKUX TEOPHH U 3aKOHOB, WJACH, MPHUHIMIIOB WU
OpaBW, JEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTUHBI
MUpa, 3HaHUN O CTPOEHUU, MHOT00Opa3uu U OCOOEHHOCTSX KJIETKH, OpraHUu3Ma,
MOMYJISIIIAN, OMOILIEH03a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYIHBIX TOCTHKCHHSIX,



COBPEMEHHBIX  HCCIIEIOBAaHUSX B  OHMOJOTMH, TPUKIAJHBIX  aCMEKTax
Ouonornmueckux 3HaHWWA. [lmsg  pa3BuTHS W TOAAEp)KAaHUA ~ HMHTEpeca
oOyuaronuxcs K OM0JIOruy Hapsy CO 3HAYUTETbHBIM 00BEMOM TEOPETHYECKOTO
MaTepuaiia B COJEPKAHUM TPOTPaMMbl [0 OHOJOTUM MPEAYCMOTPEHO
3HAKOMCTBO C HMCTOpPWEH CTAHOBJICHUS W Pa3BUTUS TOW WM WHOW 00IacTH
OMOJIOTHH, BKJIQJOM OTCUYECTBCHHBIX M 3apYOCKHBIX YUEHBIX B PCIICHUE
BOKHEUIINX OMOJIOTMYECKUX U SKOJIOTHIECKHUX MPOOIIEM.

Lens n3ydenus yauebHoro npeamera «brosnorusy Ha yriyoJI€HHOM ypOBHE
— OBJaJeHHE OOYYaIOIIUMHUCA 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATIHHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra W MpUOOpEeTEeHHWe YMEHUU
UCIOJIb30BaTh 3TU 3HaHUA B ((OPMUPOBAHUM MHTEPECA K ONpeneNEHHOM 00acTu
mpoecCHOHaTbHON NEeATeTbHOCTH, CBSI3AHHOW C OWMOJIOTHEH, Wi K BBEIOOPY
y4eOHOr0 3aBeICHUs JIsl TPOIOJKEHUST OMOJIOTHYECKOro o0pa3oBaHuUsl.

JlocTikeHrne 1enu wu3ydeHus ydeOHoro mpeamera «buomorus» Ha
yrayOiaE€HHOM YpOBHE 00€CIIEYMBAETCS PEIICHUEM CIEAYIOIIMNX 3a/1ay:

OCBOEHHUE 00YUYaIOLIUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKHUX TEOPHUAX, KOHIEHIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX
¥ TpaBWIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa; O CTPOSHHWH, MHOTOOOpa3MM M OCOOCHHOCTSAX OHMOJOTMUECKHUX CHUCTEM
(kneTka, opraHu3Mm, NOMYJIALMS, BUJ, OMOTE€O1IEHO3, Onocdepa); O BhAAIOLIUXCS
OTKPBITUSAX ¥ COBPEMEHHBIX HCCIICOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaroIUXCS ¢ METOAaMH MO3HAHUs YKUBOW MPHUPOJIBL:
UCCJIEIOBATEILCKUMH METOJIaMU  OWOJIOTHUECKUX HAayK (MOJEKYJISIpHOW u
KJIETOYHOW OHOJIOTUHU, SMOPHONOTHM UM OHOJOTUU pPAa3BUTHS, TEHETHUKU U
CEeNeKINH, OWOTEXHOJIOTUM M CHUHTETHYECKOW OWONOTHH, TalleOHTOJIOTHH,
AKOJIOTHHU); METOJIaMHU  CaMOCTOSITEIbHOTO  TPOBEACHUS  OHOJIOrMYECKUX
UCCJIENOBaHU B JabopaTtopud W B Tpupojae (HAOIIOACHHE, W3MEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBNIQZICHHE OOYyYAIONIMMHCS YMEHUSMH: CAMOCTOSTEIHHO HAaXOUTh,
aHAJIM3UPOBATh U MCIOIB30BaTh OMOJIOTHYECKYI0 MH()OPMAIINIO; TMOIb30BAThCS
OMOJIOTMYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW; YCTAHABIMBATH CBA3b MEXKIY
pa3BuTHEM OWOJNOTMHM ¥ COLMAIBbHO-’KOHOMHYECKHMMH U SKOJIOTHYECKUMHU
npobiieMaMy YeIOBEYECTBA; OIICHUBATH MOCJEICTBUS CBOCU NEATEIHHOCTH IO
OTHOIICHHUIO K OKpPY’KaloIlell MpUpoAHON cpefie, COOCTBEHHOMY 3/I0POBBIO U
3[I0POBBIO  OKPY’KAIOIIUX JItOAe; OOOCHOBBIBATH U  COOJIOAATh MEPHI
npoUIaKTUKY HHPEKIHOHHBIX 3a00I€BaHMA, TTPAaBHIIa TIOBEICHUS B IPUPOJIE



u oOecneueHUs  0€30MAaCHOCTH  COOCTBEHHOM  >KM3HENEATENIbHOCTH B
Ype3BBIYAMHBIX ~ CHUTyallMsIX MPUPOAHOIO U  TEXHOTCHHOTO XapakTepa,
XapaKTepu30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Yy OOy4arolmuXcsi HWHTEIUIEKTYalbHBIX W  TBOPUYECKHUX
CHOCOOHOCTEM B IMpoliecce 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITHSIMH H
COBPEMEHHBIMHU UCCIIEIOBAaHUSIMHU B OMOJIOTHH, PEIIaeMBIMU €10 TIpoOIeMaMu,
METOJ10JIOT e OMOJIOTrUYECKOro UCCJIeJIOBAHUS, IPOBEJICHUS
HKCIIEPUMEHTAIbHBIX ~ HCCIIEIOBAaHUM, pelIeHuss OMOJIOrMYecKux  3ajad,
MOJIETTHPOBAHUS OMOIOTMYECKUX OOBEKTOB U MPOIECCOB;

BOCTIUTaHHE Y 00YUYaIOIIUXCS [IEHHOCTHOT'O OTHOIIEHHSI K )KUBOW MPHUPOJIE
B IIEJIOM MU K OTICIbHbIM €€ O00beKTaM U SBIEHUsIM; (HOpPMHUpPOBAHHE
AKOJIOTUYECKOM, T€HETUYECKOM I'PaMOTHOCTH, OOIIEH KyJbTYpbl MTOBEICHUS B
NpUPOJIe; MHTETPALINY €CTECTBEHHO-HAYYHBIX 3HAHU,

npuobpeTeHre OO0ydYalOMUMHUCS KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOIOIIONIB30BAHUN (COOIIOICHUE TMPaBUJI MOBEJICHUS B TPUPOJIE, OXPaHbI
BHJIOB, DKOCHCTEM, OmMocdepbl), COXpaHEHHH COOCTBEHHOI'O 3J0pPOBbS H
3JI0POBBS OKPYIKAIOIIUX JIt0 1eH (COOTI0AeHUS Mep MPOPUIAKTUKH 3a00JIeBaHUH,
oOecrieyeHre 0€30MaCHOCTH KU3HEJCATEIHbHOCTU B YPE3BBIUAWHBIX CUTYaLIUIX
OPUPOHOTO U TEXHOTEHHOI'O0 XapakTepa) Ha OCHOBE HCIIOJNb30BAHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B MMOBCEAHEBHOM JKU3HU;

CO3JaHME YyCIOBUWA JJii OCO3HAaHHOIO  BBIOOpa  OOYYarOIIMMUCS
UHAUBUYaTbHON o0pa3oBaTeIbHOM TPaeKTOPUH, CHoCOOCTBYIOIIEH
nocieayouemMy npodeccHoHaIbHOMY CaMOONPEIEICHNUI0, B COOTBETCTBUH C
VH/IMBUIYAJIbHBIMU HHTEPECAMH U TTOTPEOHOCTSIMU PErHOHA.

O611ee yncao YacoB, OTBEICHHBIX HA U3yYeHUE OMOJIOTMH Ha YIITyOJI€HHOM
ypOBHE cpeaHero oomiero oopazoBanus, cocraiser 204 gaca: B 10 kiracce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 vaca (3 yaca B HeJEmIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEICTB O0yUCHUS OMOJIOTUN
OCYUIECTBIISIETCS C YUETOM CHEUPUKHI €ro COEepKaHUS U HAIIPaBIEHHOCTH Ha
NpOJOJKEHHE OHOJIOTMYECKOro O0pa30BaHMS B OpraHU3alUsX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIET0 00pa30BaHUs.

OO0s3aTenbHbIM  yCIOBUEM MpU OOY4YEHHH OHMOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBIISIETCSA MPOBEAEHUE TaOOPAaTOPHBIX M MpakThudeckux padot. Takke
ydacTue  OOydyaromuxcsi B BBIIOJHEHUM  NPOEKTHBIX U y4eOHO-
HCCIIEIOBATEILCKUX PabOT, TeMaTHKa KOTOPBIX OMPEAENseTCs Yy4YHUTeleM Ha
OCHOBE HMEIOLIUXCS MaTepuaibHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
PUPOIHBIX YCITOBUH.



COIJEPXAHME OBYUYEHUA
10 KJIACC

Conep:kaHue IporpaMMebl, BBIIEIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoropoit arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi Ouosnoruss — KOMIUIEKCHass Hayka. KpaTkas wuctopus
pa3BuUTHs Ouosornu. buonorndeckue HaykKu W H3y4aeMble UMHU TMPOOIJIEMBI.
DyHIaMEHTalbHbIC, MPUKIAIHBICE W TOUCKOBBIC HAYy4YHBIE MCCIEIOBAaHUSA B
OuoJsIoruu.

3HaueHue OuoIorud B (POPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-
Hay4yHOl KapTuHbl mupa. IIpodeccun, cBsizaHHbie ¢ Ouonorueil. 3HaueHHE
OMOJIOTMU B TPAKTHUYECKON JEATEIIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM
XO035CTBE, IPOMBILIJIEHHOCTH, OXPaHE MPUPO/IBI.

JdeMoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsei, I'. Mennens, B. 1. Bepuanckuii, U. I1. [1aBnos, 1. 1.
Meunukos, H. U. Basunog, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, O.
Kpuk, /1. K. bernses.

Tabnuier u cxembl: «CBsi3p OMOJIOTHH C APYTMMH Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3Y4YeHHE

XKuBple cucTemMbl Kak mpeaMer uizydeHus Ouonoruu. CBOWCTBA KUBBIX
CHUCTEM: E€OWHCTBO XUMHUYECKOIO COCTaBa, IHUCKPETHOCTb M ILEIOCTHOCTb,
CJI0)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPraHu3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, USMEHUYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alld >KHUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM,
TKAQHEBbIM,  OPraHU3MECHHBIM,  MOMYJISALUOHHO-BUAOBOM,  AKOCHUCTEMHBIN
(6buoreonenoTudeckuii), 6uochepHbiit. Ilporeccsl, MPOUCXOASIINE B >KUBBIX
cuctemax. OCHOBHbIC TIPH3HAKH KUBOTO. JKH3HB Kak (hopma CyIIECTBOBAHUS
marepuu. Haykn, wu3ydamomuye >KUBbBIE CHUCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHU3aluu.

N3yuenne xuBbIx cucteM. MeTosl Onosornueckoi Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTH3alMsl, MeTaaHan3. [loHsTre 0 3aBUCUMOi
1 He3aBuCHUMOM nepeMmeHHoW. [lnanupoBanue skcnepumenta. IloctaHoBKka u
npoBepka runote3. Hynesas runores3a. [lonsitue BIOOPKH U €€ JOCTOBEPHOCTbD.
Pa36poc B Ononornueckux gaHHbIX. O1IeHKA JTOCTOBEPHOCTH



IIOJIyYEHHBIX PE3yJIbTAaTOB. [[pUUnHBI HCKAXKEHUS PE3YJIBTATOB DKCIIEPUMEHTA.
[ToHsITHE CTATUCTHUECKOTO TECTA.

JemoHcTpauumn

Tabmuupelr 1 cxembl: «OCHOBHbIE TPHU3HAKH JKU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHU OpraHU3alUUd KUBOU
npupoib», «CTpoeHue KUBOTHOU KiIETKW», «TkaHM KUBOTHBIX», «CHCTEMBbI
OpPraHoOB YE€JI0BEUYECKOro opranusmay, «buoreonenos», «buochepan, «Metoss
W3yYECHUS )KUBOU MPUPOIBD».

O6opynoBanue: jaboparopHoe  00OpyIOBaHHE IS  MPOBEIACHHUS
HaOJI0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/Icnoyib30BaHUE pA3IUYHBIX METOHOB IIPU
W3YYECHUH JKUBBIX CUCTEM).

Tema 3. buosorust KJIeTKu

Knerka — cTpykTypHO-QyHKIIMOHANbHAS €QUHHUIIA >KuBOro. Mcropus
oTkpeITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBanH, M. Ilnelinen, P. Bupxo). OCHOBHbIE MOJOXEHUS COBPEMEHHOMU
KJIETOYHOU TEOPUH.

Metoasl  MOJNEKYISIPHOM U KJIETOYHOM OHOJIOTHU: MHUKPOCKOMUS,
xpomatorpadus, 3IeKTpodopes, METO MEUEHbIX aToMOB, AuddepeHInaibLHOe
MEeHTPU(PYTUPOBAHUE, KYJIbTHUBUPOBAHHUE KIETOK. M3yuenue Guxkcupo8anHwvix
Kemox. DNEKTPOHHasi MUKpOcKomusl. Konghokanvhas mukpockonus. Bumanvhoe
(npudicuznerHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabnuiipl 1 cxeMbl: «CBETOBOM MUKPOCKOT», «INEKTPOHHBIN MUKPOCKOID,
«Mcropus pazBUTHS METOA0B MUKPOCKOIIN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOTpENapaThl PacCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATLHBIX KIIETOK.

IIpakTHuyeckass padora «l3yuyeHne METONOB KIETOYHOW OHOJOTHH
(xpomarorpadus, anekrpodopes3, auddepeHImanbHOe NEHTPUDYTUpOBaHHE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XHUMHUYECKHM COCTAB KIJIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTBHI.
Bonma u €€ ponb kak pacTBOpPUTENs, peareHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TETIOpEerysiiuu. MuHepaabHble BEIIECTBA KIETKH, UX OHOIornyecKas
poJsib. POnb KATHOHOB M AaHHOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKU. buomornueckue mnonumepsl. benku.
AMHWHOKUCTIOTHBIM cocTaB  0enkoB. CTPYKTypbl OCJIKOBOM  MOJEKYJIBI.
IlepBuunas cTpyktypa Oenka, MNeNTUAHAsS CBs3b. BTopuuyHas, TpeTUYHAas,
yeTBepTUYHas CTPyKTyphl. Jenarypamus. CBoiictBa OenkoB. Knaccudukarms
6enkoB. buonornyeckue QpyHkiuu 6enkoB. /Ipuonui.

YrieBoasbl. MoHnocaxapusl, JIACAXaPU/IbL, OJIMTOCaXapUIbl u
nonucaxapuabl. OOmUNA T11aH CTPOEHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornyeckue GpyHKIIUU yrieBo10B.

Jlumupel.  TmapodunbsHO-THApOdOOHBIE  cBoiicTBa. Kiaccudukanms
aunuaoB. Tpurnunepunsl, Goconunuabl, BOCKU, cTepouabl. buomorudyeckue
dbynkuu munuaos. OOImKe CBOMCTBa OHMOJIOTHYECKMX MEMOpaH — TEKy4decTb,
CIIOCOOHOCTh K CAMO3aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK 1 PHK. Crpoenne HyKI€MHOBBIX KHCIOT.
Hyxneorunpl. [Mpunnun kommiementapHoctu. [IpaBuiio Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpaiib. Mectonaxoxaenue u ononorundeckue Gynkiuu JTHK.
Buner PHK. ®ynknun PHK B kierke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B moliekyine ATO.
buonornueckue pynkuun ATD. BoccraHoBiIeHHBIE TEPEHOCYUKHU, X (PYHKIIUU
B KIeTKe. /[pyeue nykneosuompugocgamol (HTD). CexenupoBanue [JHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHasg  Ouonorusi:  OMoXuMuyeckue Hu  Ouodusmueckue
UCCJIEIOBAHUS COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYIL.
Mooenuposanue cmpykmypol u @yHKyuii OUOMONEKYT U UX KOMHIEKCOB.
Komnvromepuoii  Oouzaiin  u  opeanuueckuul cuHme3s OUOMONEKYL U  UX
HEenpupoOHbIX AHATIO208.

JdemoHncTpanuu

[Toptpetsr: JI. [Tomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P.
Opanknun, ©. Canrep, C. [Ipy3unep.

Junarpammel: «Pacripenenenne XuMu4eCKuX 3JIEMEHTOB B HEXKUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOEN.

Tabmuter 1 cxemsl: «[leprogndeckas TabaUIA XUMHYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYJbI BOJB», «BemecTtBa B coctaBe oprannu3MoBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpYKTypbl O€NKOBOM MoJeKyibl», «CTpOeHHE MOJIEKYI
yrieBoJIoB», «CTpoeHue MOJIeKyd JIUnuAoB», «HyKIenHOBBIE KHCIOTHI»,
«Ctpoenue monekynsl ATO.

O6opynoBanue: XuMUYecKas 1ocyia u 000py0BaHuE.

JlabopaTtopHasi pa6ora «OO0Hapy)eHHEe OEIKOB C ITOMOIIBIO

KadCCTBCHHBIX pGaKHI/If/'I».



JlaGopaTtopnass pabGora «ccrneqoBaHWE€ — HYKJIEMHOBBIX  KHUCIHOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOB.

Tema 5. CTpoeHue u GyHKUMH KJIETKH

Tunel KJIETOK: JyKapuoTHUecKass U Mpokapuotudeckas. CTpyKTypHO-
GyHKITMOHATbHBIE 00pa30BaHUS KICTKH.

Crpoenue mnpokapuoTuueckod kieTku. Kiierounass creHka Oaktepuil u
apxeii.  OcoOeHHOCTH  CTpPOEHHUs  TeTepoTpopHO U aBTOTpO(HOM
MIPOKAPUOTUYECKUX KJIETOK. MECTO U pojIb MPOKAPUOT B OMOIIEHO3AX.

Ctpoenue ¥ (QYHKIIMOHUPOBAHHWE  OYKAPUOTHUECKOHM  KJIETKHU.
[Ina3marnueckass memOpana (mnasmanemma) . CTpykTypa miia3MaTH4ECKOM
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepes3 T1a3MaTUYECKyI0 MEMOpaHYy: MacCUBHBIN
(mupdysust, ooneru€nnas nuddys3us), aKTUBHBIN (MIEPBUYHBIA M BTOPUYHBIN
akTUBHbIA TpaHcnopt). Ilomynponumaemocts memOpanbl. PabGora HaTpwmii-
KaJIME€BOr0 Hacoca. DHJIOUTO3: MUHOLMUTO3, (paronutos. Ix3ouuto3. Kinerounas
creHka. CTpykTypa 1 QyHKIIMH KIETOYHOW CTEHKHU PaCTeHU, TPUOOB.

[wurormasma.  [lurozons.  [luTockener.  JIBH>KEHHE  LUTOIIA3MBI.
Opranouasl KJIETKH. OnHoMeMOpaHHBIE OpraHOU/IbI KJIETKHU:
supomnazmarudeckas cetb (IIIC), annapat 'onb1xku, IM30COMBI, UX CTPOEHHUE
u ¢yHkuuu. B3anMocBs3b 0gHOMEMOpaHHBIX OpPraHoujoB KieTku. CTpoeHue
IpaHyJsipHOTO peTHKyinyma. Mexanuzm nanpaenenus 6eaxos 6 IOIIC. Cunte3
pacTBOpUMBbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ nankuil (arpanyyisspHbIil)
SHAOIIa3MaTHUeCcKuil peTukyiayMm. CekperopHas QyHkius annapara ['oabpki.
Moougukayus benxos ¢ annapame I onvoocu. Copmupoexa benxkos 6 annapame
Tonvoorcu. TpaHcHIOpT BeUIECTB B KIETKE. BaKyonu pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHoOMAbl  KJIETKH: MHUTOXOHJPHUH, TUIACTU[IBI.
IIpoucxoaxcoenue  mumoxonopuii u  naacmuo.  Cumbuocenes  (K.C.
Mepesckosckuii, JI. Mapzaynuc). CTpoeHne u QyHKIIMH MUTOXOHIPUNA U TIIIACTH].
[lepBuyHble, BTOpPUYHBIE M CJOXKHbBIE TUIACTUIBI (POTOCUHTEIUPYIOIIUX
3YKapuOT. XJIOPOIIACThI, XpPOMOILIACTHI, JJEUKOIIACTHI BHICIIIUX PACTCHUHU.

HememOpanusbie opranon bl kietku CTpoeHue U PyHKIIMH HeMeMOpaHHBIX
opraHouioB  kjerku.  PubGocombl.  Ilpomescymounvie  unamenmur.
MuxkpodunameHTsl. AxmuHosble MukpoguiameHmsl. MBbIIIEUHbIE KIETKH.
AKmuHoBble KOMNOHEHMbl HeMblueuHblX Kiemok. Mukpotrpyoouku. KineTouHsli
neHtp. CrTpoeHHe M JBUKEHUE SJKTYTMKOB W pecHUYeK. MUKpOTpyOOUYKU
muTorasmel. Llentpuons. benku, accoyuuposanuvie ¢ MuKkpopuiameHmamu u
muxpompybouxamu. MomopHnule denxu.



Snpo. O6omn04ka sApa, XpOMaTUH, KAPUOIIIa3Ma, SAIPBIIIKH, UX CTPOCHUE
u QyHKUUU. SAnepHblid OenKoBbId MaTpukc. [IpocTpaHCTBEHHOE pacCIONOKEHUE
XpOMOCOM B HHTeppazHOM siipe. JyxpomamuHn u 2emepoxpomamur. benku
XpOMaTHHA — THCTOHBL. JJunamuka s0epHolu 00010uku 6 mumosze. Aoephbiil
MPAHCHOPM.

Kierounslie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
AYKapHUOT (PaCTUTEIIHHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHUE FYKAPUOTHUUECKOU KIETKW», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHHE pacTUTENIbHOW KIIEeTKnW», «CTpoeHue
MUTOXOHAPHUNY, «Aapoy», «CTpoeHre NPOKaAPUOTHYECKOU KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl pACTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIMpenapaThl 0aKTEpUaIbHbIX KIETOK.

JlaGopaTopHnasi padora «/3yueHue cTpoeHUs KIETOK Pa3InyHbIX
OpPraHU3MOB).

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpaHbI».

JlaGopaTopHnasi padora «/ccnenoBanue mia3Monn3a u Jeria3mMoiinsa B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckas padora «3ydyeHue qBM>KEHUS [IUTOILIA3MbI B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpalleHle JHEPTUHU B KJIETKe

AccuMUIIALNA U AUCCUMUIISIIUS — JIBE€ CTOPOHBI MeTa0oan3Ma. THIibl
oOMeHa BelIeCTB: aBTOTPOPHBIN U reTepoTpodHbIN. YyacTrue KUCIopoaa B
OOMEHHBIX Tpolieccax. JHEpreTuyeckoe oOecrnedyeHre KIETKH: MpeBpalleHue
AT® B oOmenHbix mporeccax. @OepMeHTATUBHBIA XapakTep peakKiuid
KJIeTOYyHOro MeTabonu3ma. PepMEeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M
neiictBuss.  Kodepmentsl. Otnuunst  (QepMEHTOB OT  HEOPraHMYECKHX
KaTajau3aTopoB. benku-akTuBaTopbl M OEIKU-MHTUOUTOPHI. 3aBHCUMOCTD
CKOpPOCTH (PEpMEHTATHBHBIX PEAKLUUN OT Pa3IMYHBIX (PaKTOPOB.

IlepBuuHbBId CUHTE3 OpPraHWYECKUMX BEHIECTB B KieTke. DorocuHTE3.
Anoxcueennviti u oxcueennviti pomocunmes y oaxmepui. Ceemocobuparowjue
nuUSMeHmyl U NUSMEHMbl PEAKYUOHHO020 YeHmpa. Poib XJI0pOIIacTOB B IpOLIECCE
dotocunTeza. CBeToBass u TeMHOBas (a3bl. Pomoodvixanue, Cs-, Cs- u CAM-
munvl pomocunmesa. IlpogykTuBHOCTH (hoTOCHHTE3a. BiusHue pa3zTudHBIX
(dakTOpoB Ha CKOPOCTh (POTOCHUHTE3A. 3HAUEHHE POTOCUHTE3A.



XeMOCHUHTE3. Paznoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUUUPYIOIIHE OAKTEPHH, KEJIe300aKTepuu, cepoOaKTeprr, BOJOPOAHbBIE
OakTepuu. 3HAUECHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buasl 6poxenus. [IponykTel OpokeHHust U UX
UCMOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YyAUTENHN OOJIE3HEN.

AspoOHBIe OpraHU3MBlI. Oransl JHEPreTUIECKOro oOMeHa.
[TogroroBurenbHbld  dTam. [7uKomM3 — OECKHUCIOPOIHOE PACIICIUICHHE
TJTFOKO3BL.

buonornueckoe okucneHne, WK KJIETOYHOE Abixanue. Poib MUTOXOHApUI
B Ipoleccax Ouosornyeckoro  okucieHus. llukiaumdeckue  peaxiuu.
OxucnurenbHoe (QochopunupoBaHue. OHepeus MeMOPaHH020 2padueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. [IpenmyiecTBa
a’poOHOro myTh oOMeHa BelIecTB INepell aHa’dpoOHBIM. D(HPEKTUBHOCTH
HHEPreTUYECKOro 0OMEHa.

JdeMoHcTpanuu

IToptpersr: [Jx. [Ipuctiu, K. A. Tumupsases, C. H. Bunorpaackuii, B. A.
Onrenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuuel u cxeMbl: «DPOTOCUHTE3Y, « IHEPTETUUECKHUI OOMEH»,
«buocuntes 6enkay, «Ctpoenue pepMeHnTa, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MUKPOCKOM, 000pYyI0BaHUE It
MIPUTOTOBJICHUSI TTOCTOSTHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHasi padora «/3yueHne KaTaluTUUECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl WM KaTalas3bl)y.

JlabopaTtopHas pa6ora «/3yyenune pepMeHTAaTUBHOTO paCIEIUICHUS
NEPOKCH/Ia BOJOPO/IA B PACTUTEIIBHBIX U JKUBOTHBIX KJIETKAX».

JlabopaTtopHasi pab6ora «CpaBHEHHE POIIECCOB (POTOCUHTE3A H
XEMOCHHTE3a».

JlabopaTtopHas pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U TBIXAHUS.

Tema 7. HacaeacrBennasi uHgopmManusi 1 peajn3anus eé B KJIeTKe

Peakuuu matpudHoro cuHTesa. [IpuHIUMIT KOMIUIEMEHTAPHOCTH B
peakIusix MaTPUUYHOIO CUHTe3a. Peanmuzanus HaclieCTBEHHOM WH(OpMaIruu.
['enernueckuil kon, ero cBoucTBa. TpaHckpumnius — matpuunblii cuate3 PHK.
[IpyHIMOBI  TPAHCKPHUIILMK:  KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBbHOCTb,
acumMmeTpudHocTh. Cozpesanue mampuunvix PHK 6 s3yxapuomuueckoii kiemke.
Hexkooupyrowue PHK.



Tpancnsmuss u e€ stanbl. Yyactue tpancnoptHeix PHK B Ouocunrtese
Oenka. YcnoBus 6nocunresa 0enka. KonupoBanue aMmuHOKuca0T. Ponbs pubocom
B OMocuHTE3€e OenKa.

Cogpemennvie npeocmasierus o cmpoenuu eeHos. Opranusaiys TeHoMa y
IPOKAPUOT U FYKApUOT. Perynsuus akTUBHOCTH I'€HOB y mpokapuot. ['unoresa
onepona (®. XKako0, XK. Mano). MonexynapHvie mexaHuzmvl IKCnpeccuu 2eHo8
y aykapuom. Ponb xpomamuna 6 pezynayuu pabomsi 2enog. Perynsims
OOMEHHBIX MPOIIECCOB B KieTKe. KiieTouHblit roMeocTas.

Bupycet — Hexinerounbie (GOpMBI KU3HM W OOJUTATHBIC Mapa3vTHI.
CtpoeHre TpOCTBHIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznenunwiii yuxn J[HK-coodepocawux supycos, PHK-cooepacawux eupycos,
oakmepuogazos. Obpammuas mpancKpunyus, pesepmasa, UuHmezpasd.

Bupycubie 3ab601eBanus 4enoBeka, >KuBOTHbIX, pacteHuit. CITU/I,
COVID-19, conmanpHbie 1 MEAUIIUHCKHUE TPOOIEMBI.

buoungopmamuka: unmeepayusa u ananuz 6onrvuiux maccusos («bigdatar)
CMPYKMYPHLIX Ouoio2udeckux oanuvlx. Hanomexuonoeuu 6 oOuonocuu u
meduyune. IIpoepammupyemvie pynxyuu b6erxos. Cnocodvl 00cmasKu 1eKkapcma.

JemoHcTpauumn

IToptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuiel U cxembl: «brocunTes O0enkay, «I 'eHeTHYECKUH KOy,
«Bupycei», «baktepuodarmy.

IIpakTnueckas padora «Co31aHNE MOJEIHN BUPYCA.

Tema 8. ) KusHeHHBIN HUKJI KJICTKH

Kierounblii nuki, ero mepuonabl W peryisiius. MHTeppaza u MHUTO3.
Oco0eHHOCTH MPOIIECCOB, NPOTEKAOIINX B UHTepdaze. IlonroroBka KiIeTKH K
neneHuto. IIpecunrernyeckuit  (MOCTMUTOTUYECKHH), CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI ) TIEPHOIbI UHTEP(hA3HI.

Marpununsii cunre3 JJHK — perumkanms. punnune! permukanuu JHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBI CHHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanunsm perukanuu JJHK. Xpomocomsl. Ctpoenue xpoMmocoM. Tenomepsl u
TeaoMepa3a. XPOMOCOMHBIM HaOOp KJIETKH — KapuoTUm. JIUMJIOWIHBIA |
rariougHbld  HAObOpel XpomMocoM. ['omonoruyHeie xpoMocombl. I[lonoBbie
XPOMOCOMBI.

lenenue kierkn — Muto3. CTraiud MHUTO3a U MPOUCXOMSIIME B HHUX
npoueccsl. Tunbl MuTo3a. KapuokrnHes n IUTOKMHE3. bronorndyeckoe 3HaueHue

MHTO34.



Perynsamus MutoTnyeckoro mukia kiaetku. [IporpamMmmupyemasi KjaeTouHas
rudesnp — arnomnros.

Kierounoe a1po, XpoMocoMbl, (hyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmbl
npoaughepayuu, ougghepenyuposku, cmapenus u euberu kiemox. «ljugposas
KemKka» — Ououngopmamuyeckue Mooeiu GyHKYuoHUpOBaHUs: K1emKu.

JdemoHcTpanumn

Tabmuipl U cxeMbl: «KU3HEHHBIN UK KIETKW», «Mwutody», «CtpoeHue
xpomocom», «Permmukanus JJHK».

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKporpenapaTsl: «MuWTo3 B
KJIETKAaX KOpPEILKa JIyKay.

JlabopaTtopnass  padora  «/3yueHne XpoMOCOM Ha  TIOTOBBIX
MHUKpOIpenaparax».

JlaGopaTtopnasi pabora «HaOmogeHue muTO3a B KIETKAX KOHYMKA
KOpeIlIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 9. CTpoenue u pyHKUUHM OPraHM3MOB

buonornyeckoe pa3HoobOpasue OpPraHHU3MOB. OHOKJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEHUS M JKU3HEAESTENbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKJIETOYHbIE TpHUObI, OJHOKIETOYHbIC
BOJOPOCIH, APYyrue NpoTucthl. KoloHMaIbHbIE OpraHU3MBI.

B3anMocBsA3p 4YacTei MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl U
cucTemMbl opranoB. Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbsl pacTUTENBHBIX TKaHEW: oOpazoBaTenbHas,
MMOKPOBHAsI, POBOJIAIIAs,, OCHOBHAsl, MexaHnueckasi. OCOOEHHOCTU CTPOEHUS,
(GYHKUIMN U pacoOI0KEeHUs TKAaHEH B opraHax pacTEeHUMU.

TkaHM )KUBOTHBIX M Y€JOBEKA. THIbI )KUBOTHBIX TKAHEW: SNIUTEIHUAJIbHAS,
COCJIMHUTENbHAS, MbIlIeuHasi, HepBHAs. OCOOEHHOCTU CTpOEHUs, PYHKIUN U
pPacnoIOKEHUs] TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKa.

Opransl. BereratuBHble W reHepaTUBHBIE OpraHbl pacTeHuil. OpraHsl u
CUCTEMBI OPTaHOB )KMBOTHBIX U 4YesIoBeKa. DYHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX >KMBOTHBIX. HapykHblli U BHYTpeHHUH ckeneT. CTpoeHue u
TUIIBI COCAUHCHUS KOCTEH.

JIBW)KeHWE OpraHu3MoB. JIBJKEHHME OJHOKIETOYHBIX OpPraHU3MOB:
aMEOOUJTHOE, )KTYTUKOBOE, pECHUYHOE. J[BUKEHNE MHOTOKJIETOUHBIX PACTEHHA:
TPONU3Mbl M HACTUH. J[BUKEHHE MHOIOKJIETOYHBIX YKMBOTHBIX WU YEJIOBEKA:
MbIleyHas cuctema. Peduekc. CkeneTHble MBIIIIIBI U UX paboTa.



[Iutanue opranu3Mos. [lornomenue Boabl, YIJIIEKACIOro ra3a u
MHHEPAIbHBIX BEIIECTB pacTeHUsIMHU. | luTanue KuBOTHBIX. BHYTpHUIIOIOCTHOE
W BHYTPUKJIETOYHOE mnuieBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX.
Otnensl  OMIIEBApUTENBHOrO  TpakTa.  lIuMmeBapuTenbHbIE — JKEJIE3bI.
[IumeBapurenbHas cucTemMa 4elnoBeKa.

JIpixanue opranu3MoB. JIpIxaHue pacTeHuil. JIpIxaHue IKUBOTHBIX.
Huddy3us razoB uepe3 MoBepxHOCTh KieTku. KoxkHoe nbixanue. JlprxarenpHas
nmoBepxHOCTh. JKabepHoe u né€rouHoe nbixanue. JIpIxaHWe TMO3BOHOYHBIX
KUBOTHBIX M YEJIIOBEKa. OBOJIOIMOHHOE YCIOXKHEHUE CTPOCHMS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMa 4elioBeKa. MexaHu3M
BEHTWISILIMM JIETKUX Y NOTUL W MIEKONUTAOMMUX. Perymamus apixaHus.
JlpixatenbHble 00bEMBI.

TpaHcoOpT BEHIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMbI PACTEHHUI.
Tpancnoptr BemecTB y XUBOTHbIX. KpoBeHOCHas cucteMa U €€ Oprassbl.
KpoBeHocHasi cucTtemMa NO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyrum kpoBooOpaiieHus. IBONIOIUOHHBIC
YCIOXKHEHHSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX KHWBOTHBIX.
Pabora cepana u eé perymsuus.

Brigenenune y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
#KUBOTHbIX. CoOKpaTuTenbHble Bakyosid. Opranbl BbljeneHus. PunbTpanus,
CeKpelys U 00paTHOE BCAChIBAHKME KaK MEXaHU3MbI paOOTHI OPraHOB BbIJICTICHUS.
CBs13b MOJIOCTH T€Ja C KPOBEHOCHOMW U BBIIETUTEIBHOM cucTeMamMu. Belenenue
y TNO3BOHOYHBIX KUBOTHbIX ©  uenoBeka. [louku. CrpoeHue
¢yHkuroHupoBanue HegpoHa. OOpazoBaHUE MOUH Y YETOBEKA.

3anmTa y OpraHu3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M LUCTHI MNPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHBIX pPACTCHUIA.
Kytukyna. CpeacTBa macCUBHON U XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranu3ma ot Oonesned. IMmmyHHas cucreMa denoBeka. KieTouHslil u
T'YMOPAJIbHBIH UMMYHUTET. BpOKIEHHBIN 1 MPpUOOpPETEHHBIN crierupuIecKuii
UMMyHUTET. Teopust KiloHaNbHO-ceNeKTUBHOro nMMmyHurera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHusMoB. Pounb
BPOXKIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

Paznpaxxumocte u perymsauus |y oprasusMoB. PasznpaxumocTts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3apaXxuMoCTb W peryisuus y
pacteHuid. PocToBbIE BENIECTBA U UX 3HAYEHUE.

HepBuasi cucrema u pediexkTopHas peryisius y >KMBOTHBIX. HepBHas

cUCTEMa U €€ OTICJIBI. 9BOJIIOIII/IOHHOC YCIOKHCHHUC CTPOCHUA HCpBHOﬁ



CUCTEMBI y KMBOTHBIX. OTAEIbI TOJJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX.
Pedunexc u pednexkropnas ayra. besycioBHbIe U yCIIOBHbIE PE(DIICKCHI.

['ymopanbHas perynadanus U SHIOKPUHHAS CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKene3bl 3HAOKPUHHOM CUCTEMBI M WX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocBs3p HEpBHOW W SHIOKpPUHHOW cucTteM. [umnoramamo-rumnoduzapHas
cucTeMa.

JdemMoHncTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuier u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbBIC
Bogopociny, «bakrepum», «lIpocreimmey», «Opranbl HBETKOBBIX PACTEHUI,
«CucrtemMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpoeHue
HacekoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembly», «CTpoeHue cTeds»,
«CTpoeHHe TUCTOBOM TUIACTUHKKWY, «TKaHU KUBOTHBIX», «CKEJNET YEIIOBEKAY,
«IInmeBapurenpHas cucremMa», «KpoBeHocHass cucreMa», «/lpixarenbHas
cuctema», «HepBHas cucrema», «Koxa», «MplieyHass cUCTEMaAy,
«BplaenurenbHas cucteMay, « QHIOKpUHHAA cUCTeMay, «CTPOEHUE MBIIILBD,
«Ummynurery, «KumedHonomoctHele»y, «CxeMa TUTAHHUS  PACTECHHI»,
«KpoBE€HOCHBIE CHUCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOEHUE THIAPBI»,
«CTtpoeHnue mianapun», «BHyTpeHHEe CTpoeHnEe N0KIEBOro yepssa», «HepHas
cuctema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaromuxca», «HepBHas cucrema nrun», «HepBHas —cucrema
MIeKonuTaomux», «HepBHas cuctema yenoBekay, «Pedaekey.

OO6opyoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTbl OJHOKJIETOYHBIX
OPraHu3MOB, MHKpOIIpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIAU
HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE AK3EMILUISIPbl KOMHATHBIX PacTeHUM, repObapun
pacTeHUl pa3HbIX OTJAENOB, BJAXHBIC IPENApaTbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJJIEKI[MM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YEJIOBEKa,
o0Opy/loBaHUE ISl JEMOHCTpAllMd TOYBEHHOTO U BO3AYUIHOIO MHUTaHUs
pacTeHul, pacuIeIUIeHUs] Kpaxmalla U OelKOB mMoj jaeicTBUeM (EpMEHTOB,
000pyI0BaHUE JI IEMOHCTPALIUK OMBITOB IO U3MEPEHUIO )KU3HEHHOW EMKOCTH
JNETKUX, MEXAHWU3MA [IbIXaTEJbHBIX JIBUKEHHUM, MOJEIM TOJOBHOTO MO3Ta
Pa3JINYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/I3ydeHre TKaHEl paCTEHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX).

JlabopaTtopHas padora «/I3ydeHue opraHoB LIBETKOBOT'O PACTEHHSI».

Tema 10. PazMmHokeHNe U pa3BUTHE OPraHU3MOB



dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrionoe (BKIItoUas BEreTaTUBHOE) U
nosioBoe. Buapl 0Oecnoioro pa3MHOXKEHUS: TOYKOBAHUE, CIOPYJISIIUS,
dbparmenTanus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxkenue. [lonoBble KIeTKH, Wiau ramersl. Meito3. Craguun
menosa. lloBenenme xpomocom B Meno3e. Kpoccunrosep. buosormnuyeckui
CMBICIT MEH03a U TIOJIOBOTO Tporecca. Meio3 U ero MeCTO B KU3HEHHOM LIMKJIE
OpraHU3MOB.

[Ipen3aponsimieBoe pa3Buthe. [ameroreHe3 y KUBOTHBIX. [lonoBbie
xene3pl. O0pa3zoBaHue U pa3BUTHE MOJIOBHIX KJIETOK. CTIepMaTOreHe3 U OOTEeHE3.
CtpoeHue monoBbIX KIETOK.

OmnnonoTBOpeHUE W IMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuayanbHOe pa3BUTHUE OPraHU3MOB (OHTOTE€HE3) . DMOPHOIOTUS —
HayKa O Pa3BUTUU OpPraHU3MOB. Mopghozcenes — o0Ha u3 2na8HuIX Npobdiem
amobpuonocuu. Konyenyus mopgocenos u mooenu mopgoeeneza. Cramun
AMOpHOTreHe3a KUBOTHBIX (HAa mpumepe Jarymku). [poGnenwe. Turbl
npoOneHus. JlemepmunuposaHnoe U  HeOEPMUHUPOBAHHOe  OpoObaeHue.
bracmyna, muner 6nacmyn. OCOOCHHOCTH JPOOJICHHS MJIEKOIMMTAIONINX.
3apojplllieBble JUCTKH (racTpyisiiys) . 3akjiajJka OpPraHOB W TKaHEW Wu3
3apOJBIINICBBIX JIUCTKOB. B3anMHOE BIMSHHE YacTe pa3BUBAIOIIETOCS
3apojbiiia (AMOpHOHANIbHAS UHAYKIKS). 3aKiIajiKa MIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJACUCTBUM Te€HOB. BiusHue Ha
AMOPHOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pasButue x)uBoTHBIX. [locToMOpuoHanbHBIM Tiepuoa. [Ipsmoe u
HempsiMmoe pazButue. PaszButue ¢ metaMopdo3oM Yy O€CMO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHonornyeckoe 3Hay€HHE MOPSIMOrO U HEMPSIMOTO
pPa3BUTHUA, UX PACHPOCTPAHEHHE B Mpupoje. Tumsl pocta )KUBOTHBIX. DaKTOPHI
peryyiii pocTa >KUBOTHBIX M uyenoBeka. CTaguu MNOCTIMOPUOHATBLHOTO
pa3BUTHA y )KUBOTHBIX U yenoBeka. [lepuoasl oHTOrenesa uenoseka. Crapenue
U CMEPTh KaK OMOJIOTMYECKHUE MPOIIECCHI.

Pasmuoxxenne u pazsutue pactenuil. ['amerodut u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B IMpolecce Menosa.
I'amerorene3 y pacrennii. OIUIOOOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BoliHOE OII0JJOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue
Y pa3BUTUE CEMEHH.

MexaHU3MBI PETYISIIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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



Tabmumpl 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI Gecronoro
pa3sMHOXEHU», «Pa3MHOXKEHHE XITaMUIOMOHAAb», «Pa3MHOKEHUE IBIIICHBD,
«Pa3zMHO)eHUE TUAPBIY, «Meio3y», «Xpomocombl», «I'ameTorenes», «CtpoeHue
SAUIEKIIETKU U crepmaTo3onaa», «OCHOBHBIE CTalud OHTOreHe3a», «lIpsMoe u
HEnpsiMOe pas3BUTHE», «Pa3BuTHE MalCKOro xyka», «PazButue capaHum»,
«Pa3Butne JSTymKn», «JIBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX PACTEHUMN,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JIBYJIOJIbHBIX PACTEHUIY, «OKM3HEHHBIN UK
MOPCKOM  KamycTbl», <OKW3HEHHBIM LHKI MXa», <«OKU3HEHHBIA IUKII
MarnopoOTHUKAY, « KU3HEHHBIN UK COCHBIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOMNPENapaThl SULIEKIETOK U
CIIEpPMATO30UJI0B, MOJAENb «LIUKII pa3BUTHS JIATYIIKH.

JlaGopaTtopnasi padora «/3yueHue CTpOEHHUsA TMOJOBBIX KIETOK Ha
TFOTOBBIX MUKPOMpPENapaTax».

IIpakTueckas padora «BpIsBIEHHE MPU3HAKOB CXOJICTBA 3apOJbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX ).

JlaGopaTtopnass paGora «CTpoeHUE OPraHOB Pa3MHOMKEHHUS BBICIIHNX
pacTEHUN».

Tema 11. I'eHeTHKAa — HAyKa 0 HACJEJACTBEHHOCTH M M3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHWS W Pa3BUTUS TEHETHKW Kak Hayku. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Ponbp 0Te4eCTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Pa6otel H. K. Konsiora, H. WM. BaBunona, A. H. benosepckoro, I'. 1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecopckoro.

OCHOBHbIE TE€HETUYECKHE TOHSATHUSI W CHUMBOJIBL. | OMOJIOTHYHBIE
XPOMOCOMBI, AJJIETIbHBIE T'€HbI, AJIBTEPHATUBHBIC MPU3HAKW, JOMUHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTr0Ta, YUCTas JIMHUSA, TUOPUIIBI,
reHotur, (eHotun. OCHOBHBIE METONBI TEHETHKHU: THOPUI0IOTHYECKU,
LUATOJIOTUYECKUH, MOJIEKYJISIPHO-TEHETUUECKUM.

JdemoHcTpanuu

[Toptpetsr: I'. Mengnens, I'. ne @pus, T. Mopran, H. K. Konsros, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuipl u cxeMbl: «MeTobl TeHETUKUY, «CXeMbI CKPEIIUBaAHUS.

JlabopaTtopHas pa6ora «J/lpozoduna kak 00BbEKT FreHETHUYECKUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpeumuBanue. llepBwlii 3akoH MeHzaens — 3aKoH

CIII/IHOO6pa3I/IH I’H6pHI[OB IICPBOTO ITOKOJICHUA. HpaBI/IJIO JOMUHHUPOBAHHA.



Bropoii 3akoH MeHnaens — 3aKOH paciueruieHuss npu3HakoB. LluTonornueckue
OCHOBBI MOHOTMOPHUIHOTO CKpelMBaHusi. [ MoTe3a YucTOThl ramer.

AHanusupymouiee CKpEllIMBaHUE. [TpomexyTouHbII Xapaxkrep
HaclienoBaHus. Paciiemienrue npu3HakoB PU HEIIOJIHOM JIOMUHUPOBAHUMU.
HuruOpuaHoe ckpemuBaHue. Tperudd 3akoH MeHgenss — 3aKoH

HE3aBUCUMOIO  HACIIEIOBaHMS  NPU3HAKOB.  LluTONIOrMUYECKME  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMS.

Cuemnennoe HacienoBanue  mnpuszHakoB. Paborer  T. Moprana.
CueruieHHOE Hacle10BaHUE T€HOB, HAPYILICHHUE CIEIUVICHUSI MKy TeHAMU.
XpoOMOCOMHasI TEOPUS HACIEACTBEHHOCTH.

I'eneTnka noma. XpoMOCOMHBIN MEXaHU3M ONPEIEIICHHS M10J1a. AYyTOCOMBI
M TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli M T€TepOraMeTHbIM  MOJL
I'eneTnyeckas CTpPyKTypa MNOJOBBIX XpomMocoMm. HacnenoBaHue NpHU3HAKOB,
CUEIUJIEHHBIX C MOJIOM.

I'eHotun kak wenoctHass cucreMma. lIlneiorponus — MHOKECTBEHHOE
JEUCTBUE IeHa. MHOXKECTBEHHBIM ajulenu3M. B3anmonencTBue HeaJuIeIbHBIX
reHoB. KoMmuiemenTapHocTs. Onmcras. [lonumepus.

['eneTnyeckuil KOHTPOJIb PAa3BUTHS PACTECHUM, )KUBOTHBIX M UYEJIOBEKA, a
Takke (PU3MOJOTUYECKUX TPOIECCOB, MOBENCHUS WU KOTHUTHUBHBIX (DYHKIIHIA.
['eHeTnyeckne MexaHM3Mbl CHUMOHMOrE€HE3a, MEXaHHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» M «XO35IMH — MHUKpPOOUOM». ['€HeTHUeCKHEe AacIeKThI
KOHTPOJISI ¥ U3MEHEHUsI HACIEJCTBEHHON NH(OpPMAIlUK B TIOKOJIEHUSAX KJIETOK U
OpPraHHU3MOB.

JeMmoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuip! u cxembl: «IlepBbiii 1 BTOpo# 3aKoHBI MeHiemns», «TpeTuii 3aKkoH
MeHnnens», «AHaNIU3UpYIOlllee CKpelnBanue», «HenomnHoe JOMUHUPOBAHUEY,
«ClerIeHHOE HacjieoBaHuEe TMPU3HAKOB y Apo30duibly», «['eHeTuka monan,
«Kapuotun 4yenoBeka», «Kapuorun npozoduiib», «Kapuotunm NOTULIBIY,
«MHOXEeCTBEHHbBIN ajenu3My, «B3auMoaeicTBUE T€HOBY.

OOopynoBaHue: MoAeNb [Jis JEMOHCTpPAllMd 3aKOHOB €IMHOO0Opa3us
rUOpHUIOB TIEPBOTO TOKOJICHUSI M PACUICIUICHUS NPU3HAKOB, MOJENb JJIs
JEMOHCTpALlMH 3aKOHAa HE3aBHCUMOIO HACIEIOBAaHMS NPU3HAKOB, MOJENb JJIS
JEMOHCTpPALMH CLEIJICHHOTO HACJIEI0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOI,
MUKponpenapar: «J{po3odumnar.

IIpakTnyeckas padora «/3yueHue pe3yabTaToB MOHOTHOPUIHOTO

CKpEIIUBAHUS Y IPO30PUITBD.



IIpakTtuueckas padora «M3ydeHune pe3ylabTATOB JUTHOPUIAHOTO
CKpEILIUBaHUA Y APO30(PUITBI.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue reHoTUIIA U Cpebl py (GOpMUPOBAHUM (PEHOTHIIA.
N3meHunBOCTh IpU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHBIC IMPU3HAKU.
Buapl ”3BMEHUHBOCTH: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.

MopaudukanuoHHas W3MEHYUBOCTh. Ponb cpeasl B opMupoBaHUU
MoIu(PUKAIMOHHOM n3MeHYnBOCTH. Hopma peakinu npusHaka. BapuannoHHblit
psa u BapuanmonHas kpuBas (B. Moranncen). CBoiicTBa MOAM(pUKALIMOHHON
U3MEHYHUBOCTH.

I'enoTunmueckas M3MEHYUBOCTb. CaoiicTBa T€HOTUITMYECKON
U3MEHUYMBOCTU. BUIBI TEHOTUIIMYECKOW W3MEHUMBOCTH: KOMOWHATHBHASI,
MYTaIlMOHHAsI.

KomOunaTuBHasi m3aMeHYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. Ponb KOMOMHATHBHOM W3MEHYMBOCTH B
CO3/IaHUH TeHETUYECKOT0 pa3HOo0pasusl B Mpe/ienax OJHOT0 BHIA.

MyTanmoHHass U3MEHYMBOCTh. BUAbl MyTanui: reHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W UWHIYUUPOBAHHbICE MYyTallMu. SaepHbie WU
qUTOIUIa3MaTH4ecKue MyTaui. CoMaTU4ecKue U MoJIoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUSI MyTauui. MyrareHbl W UX BIMSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTA MYTAallMOHHOTO Tponecca. 3aKOH TOMOJOTHMYECKUX PSJIOB B
HacnenacTBeHHo n3ameHunBocty (H.M. BaBuiioB). BuesiepHas n3MeHUMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, pPONb SNULEHEMUUeCKUX @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (PEeHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOS.

JdemoHncTpanuu

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

Tabmumpel m  cxembl: «Buasl H3MEeHYHMBOCTH», «MoaudHKalMOHHAS
U3MEHUYHUBOCTBY, «KoMOuHaTuBHas U3MEHYHUBOCTDY, «Meio3y,
«OmnonorBopenue», «l'eHernyeckue 3abosneBaHus 4YenoBekay, «Bumbl
MYTaLAN».

OO0opynoBaHue: KUBbIE U TepOAPHBIC IKIEMILISPHI KOMHATHBIX PAaCTCHUIA,
pucyHku (potorpadum) >KUBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHnas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. [locTpoeHue BapuUallMOHHOrO psla |
BApHUAIMOHHOU KPUBOM».

IpakTnueckas padora «Myrauuu y napo3oduiabl (Ha TOTOBBIX

MUKpOMpenapaTax).



Tema 14. I'eneTnka yesoBeka

Kapuorun yenoseka. MexayHapoaHas mporpaMma UCCIeI0BaHUsS T€HOMA
yenoBeka. MeTo/ibl U3y4EHUsI TCHETUKHU YEJIOBEKA: T€HEalOrMYeCKUH,
OJIM3HEIIOBBIH, U TOT€HETUYECKH, MOMYJIAIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH M. CoBpeMeHHOE ONPEACICHUE  TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, FTEHOTUITMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3za. HacnencrtBenHsle 3abojeBaHusl  4eloBeka. [€HHbIE U
XPOMOCOMHBIE  OOJIe3HHM  YeJIOBEKa. bonesnn ¢ HacimenCTBEHHOM
MPEAPACIIOI0KEHHOCTBIO. 3HayeHue MEIUIUHCKOU T€HETUKHU B
IPEIOTBPAIICHUHN U JICUCHUHM T€HEeTHYeCKUX 3a0ojeBaHMi YenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBOJIOBBIE KJIETKH. [TonsThe
«TEHETHYECKOro Tpy3a». ITUYECKUE AaCHeKThl MCCIEAOBaHUNA B 00JacTu
PEIAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYeCKOMy W XUMHUYECKOMY  3arps3HEHUI0  OKpYXKAloIeH  Cpeibl.
['eneTnueckas mpeapacnog0kKEHHOCTh YEI0BEKA K MaTOIOT HSIM.

JdemoHcTpanuu

Tabmuipl u cxembl: «KapuoTur yenoBekay, «MeTojibl U3y4eHUs TeHETUKHU
yenoBekay, «I enernyeckue 3a00IeBaHUS YEIIOBEKA.

IIpakTHuyeckas padora «COCTaBICHUE U aHAIU3 POAOCIOBHON.

Tema 15. Ceslekuusi opraHusMoB

JloMmecTukanusa MU CeNEeKUUs. 3apoKICHUE CENEKIUU U JIOMECTHUKALIUU.
VYyenne H. W. BaBunoBa o LleHTpax NpoUCXOXKIAEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUU. Ponb cemekunu B CO31aHUU COPTOB PACTEHUM U MOPOJ
#KUBOTHBIX. CopT, mnopoma, ImTaMM. 3aKOH TOMOJOTHYECKUX PSIJIOB B
HacjaencTBeHHONM wum3MeHumBocTh H. . BaBumioBa, ero 3HaueHue s
CEJICKIMOHHOU PadOTHI.

Metoasl ceneKIMoHHON paboThl. VICKyccTBEHHBIN OTOOp: MacCoBBIA U
WHIUBHUAYAJIbHBIA.  OJTambl  KOMOMHAIMOHHOW  cenekiuu.  Vcrmbeitanue
npou3BojuTeaeH MO MOTOMCTBY. OTOOp MO T€HOTHITY C IIOMOIIBIO OIICHKU
¢deHoTHIIa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ momombio aHammza JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak METOJA — CENEKUMOHHOM  palOoThI.
PagnanvoHHBII M XMMHUYECKHM MyTareHe3 Kak HWCTOYHHUK MYyTalud Yy
KYJIbTYPHBIX (hOpM opranu3MoB. Mcrosib30BaHHE TECHOMHOTO PEIaKTHPOBAHMUS
1 MeTo0B pekoMOuHaHTHBIX JIHK 11 monmydeHust iCX0IHOT0 MaTepHaia JIs
CEJIEKIIUH.

[Tonyuenue TTOJTUTLIIONIOB. BuyrpuBunosas TUOpUAN3ALINSL.

BJ'II/I3KOp0)ICTBCHHOC CKpCIIMBaHNC, NI I/IH6pI/IJII/IHI‘. HepOI[CTBeHHOC



CKpelrBaHue, Win ayropuauHr. ['erepo3uc u ero npuuyunbl. Vcnonb3oBanue
rerepo3uca B cenekuuu. Otananénnas rudpuausanus. [Ipeononenue 6ecruioaus
MEXBHJIOBBIX TUOPUIOB. JIOCTHMXKEHUSI CeJIeKIIMU PACTCHUH U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue 1 U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM
M UX JUKUX PpOAWYEH i1 CO3MaHUs HOBBIX COPTOB M THOPUIOB
CENbCKOXO3AMCTBEHHBIX KYJIBTYp. FH3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbLCIOBbIX
HCUBOMHDBIX 8 YETIAX YIIYYULEHUS CYUWECMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL
U Kpoccos, 8 MOM Hucie C NPUMEHEHUeM COBPEeMEHHbIX Memo008 HAYYHbIX
uccne008anuil, nepedosulx uoeti U nepCcneKmueHbIX MexHoL0SUl.

JdeMoHcTpanuu

[Toptpetsr: H. 1. BaBuiios, 1. B. Muuypumn, I'. JI. Kapnieuenko, I1. I1.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuuet u  cxembl: «lleHTpBl MPOUCXOXKIEHUS U MHOro0Opas3us
KYJIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTMYECKUX PSJAOB B HACJIEICTBEHHOMN
U3MEHUMBOCTH», «Meroasl cenekuuu», «OtTnanéHHas ruOpuau3aius»,
«MyTtarenes».

JlaboparopHas padora «/3ydeHue copToB KyJIbTYPHBIX PACTEHHI U
MOPOJI JOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/I3ydeHrne METOI0B CEIEKIIUU

pactenuii». [IpakTuyeckas padora «IIpuBruBKa pacTeHHII».

Irekypeusi «OCHOBHBIE METOMBI M JOCTHKEHUSI CEJICKIIMM PACTEHUU U
KUBOTHBIX  (Ha  CENEKIMOHHYIO  CTaHIMIO,  IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIM Y4acTOK, B TEIUIMYHOE XO34WCTBO, B JAOOPaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJI0TMs U CHHTETHYECKAasA OMOJI0THUA

OOBeKThl, UCIOJIb3yeMble B OMOTEXHOJIOTUU, — KJIETOYHBbIE U TKAHEBBIC
KyJIbTYpbl, =~ MHKPOOPraHU3MBI, = HUX  XapaKTEPUCTUKA.  TpaguluOHHas
OuorexHonorus: xjeOorneyeHue, TMOoTyYeHne KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAENHE. MukpoOuonorndeckuii cuHtre3. OOBEKThl MHKPOOMOIOTHMYECKHX
TexHojorui. [IpousBoacTBo Genka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOrMil 1 MHCTPYMEHTOB LIEJICHANPABICHHOT O U3MEHEHUS
U KOHCTPYMPOBAHUSI TEHOMOB C LEIbIO IMOJYyYEHHUS] OPraHu3MOB M HX
KOMITOHEHTOB, COJIEpKalllMX HE BCTPEUAIOIIUECs B MPUPOAE OMOCUHTETUYECKHE
yTH.

Knerounas unxkenepus. MeToasl KyJIbTyphl KIIETOK U TKaHEH pacTEHUN U

*)UBOTHBIX. Kprnobanku. ComaTnyeckasi THOpUIM3AIIAS U COMAaTHICCKHUI



smOpuorenes. Mcmonb3oBanue rariouioB B CENEKIUU pacTteHuit. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHANbHBIX u
NOJUKIIOHAIbHBIX anmumen 6 Meduyune. VICKyCCTBEHHOE OILIOJ0TBOPEHHUE.
PexoHcTpyknMsi  SMIEKIETOK W KJIOHHPOBAaHWE  KUBOTHBIX.  Meron
TpPaHCIUIAHTALUU SIJIeP KIETOK. TexHonocuu 0300posienus, Kya1bmusuposaHus u
MUKPOKAOHANLHO20 PAZMHONCEHUS CENbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoOMOCOMHasi U TI'eHHas WHKeHepus. VICKyCCTBEHHBIM CUHTE3 I'€HAa U
koHcTpyupoBanue  pekomOuHanTHbIX  JIHK.  Coszdanue  mpamnceennwvix
op2anusmo8. JI0CTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW NHKEHEPHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIEMbl FTEHHON MH)KEHEPHUHU.

Menuuuackue OuorexHojoruu. IlocTreHomMHas 1udpoBas MeaUIMHA.
[MI[P-muarnoctuka. MeTaOOTOMHBINM aHaAW3, TEHOLEHTPUYECKUN aHaIu3
MPOTEOMA YEJIOBEKa [JIsI OLIEHKM COCTOAHUS €ro 370poBbs. Mcmosb3oBaHue
CTBOJIOBBIX KJIeTOK. TaprerHass Tepanus paka. 3D-OuommxeHepust s
pa3paboTKu (PyH/IAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3IaHMS
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTHUU TPEXMEPHOT0 OMOMPUHTHHTA U
ckaddonauHTa 11 penieHus 3a1a4 NepCoOHATU3UPOBAHHON MEIUITUHBI.

Coztanue BEKTOPHBIX BaKIMH C 1EJbI0 0OecriedeHrss KOMOUHUPOBAHHOM
3amuThl 0T Bo30ynureneit OPBU, ycTaHoBieHne MOJEKYISIPHBIX MEXaHU3MOB
dbynakmonuposannst PHK-conepskamux BupycoB, BEI3BIBAIOMIUX 0CO00 OMMACHBIC
3a00J1€BaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuuet u  cxembl:  «Mcmnonb3oBaHHE ~ MUKPOOPTaHH3MOB B
MPOMBIIIJICHHOM  NpPOW3BOACTBE», «KiletouHass uHxkeHepus», «l eHHad
VUHXECHEPUSI.

JlabopaTtopHasi padora «/3yyeHue o0bEKTOB OMOTEXHOIOT .

IpakTnueckas padora «[lonyyeHre MOJTOYHOKUCITBIX TPOAYKTOB.

IKeKypcust «KbHOTEXHOIOrus — BaKHENIAsi IPOU3BOAUTENbHAS CUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)Y.

11 KVIACC

Tema 1. 3apoxaeHue u pa3BuTHE IBOJIOIUOHHBIX MPEACTABJICHUN B
OuoJioruun
OBomonmonHas Teopust Y. Jlapsuna. [Ipeanocsliky BO3HUKHOBEHUS

napBuHu3Ma. JKu3Hb 1 Hay4dHas AesarenbHocTh Y. JlapBuHa.



JIBwxymue cuwibl BBomtounu  BugoB 1o Y.  JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHHSI OpPraHU3MOB, HACJIEICTBEHHAs W3MEHYUBOCTb,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmienue cunternueckoi teopuu sBomonmu (CTD). Heirpanbhas
Teopus oBomonnu. CoBpeMEHHas »HBOJIOIMOHHAS Owonorusi. 3HAYCHHE
ABOJTIOIIMOHHOM TEOpUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHncTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. YerBepukos, . 1. HImansraysen, Jx. Xomnnaeitn, /.
K. benses.

Tabmunpl u cxembl: «Cucrema >xuBoil npupoasl (mo K. Jlunnaero)y,
«Jlectnunia >xuBbIX cymiecTB (mo Jlamapky)», «Mexanusm GopMHUpPOBaHUA
MPUCIIOCO0JIEHNIT Yy pacTeHudl W kuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra mnyremectsuss Y. Jlapsunay, «Haxomku Y. [apBuna», «Popmsbl
60pBOBI 32 cyriecTBOBaHUEY, «[lopomabl ronybeity, «MHoroodpasue KyibTypHBIX
dopm kamycte», «llopoasl mOMamTHUX >KUBOTHBIX», «Cxema o0pa3oBaHUS
HOBbIX BHAOB (mo Y. JlapBuHy)», «CxeMa COOTHOIIEHHUS JBIKYIIUX CHII
3BOMIOLNNY», «OCHOBHBIE MMOJI0KEHUSI CHHTETHYECKON TEOPHUH 3BOJIFOLIAN.

Tema 2. MUKpPO03BOTIOLMSA U €€ pe3yJbTaThl

[Tonmynsiuuss Kak »3JeMeHTapHas eauHuIa 3BoiitonuUu. CoBpeMEHHBIE
METOJIbl OIIEHKM TE€HETHYECKOrO0 pPa3HOOoOpa3us M CTPYKTYpPbl MOIMYJISIIHIM.
N3menenune reHoQoH 1a MOMYJISIIIUN KaK 3JIEMEHTAPHOE IBOJIIOIIMOHHOE SIBJICHHE.
3akoH reneruyeckoro paBHoBecus k. Xapau, B. BaiinGepra.

OnemenTapHble (PakTOpbl (ABMKYIIHME CUIIBI) SBOMIONMUA. MyTallmOHHBIN
nporecc. KomOuHaTuBHAs W3MEHUMBOCTH. Jlpeilp TeHOB — ciydailHble
HEHANpaBJICeHHbIE M3MEHEHHUs YacTOT ajuleled B Homyiasuusax. O@dekt
ocHOBarens. Ippexm Oymuiiounozo eopaviuka. CHudCeHUue 2eHemuuecKko2o
paszHoobpazus: npuuuHvl u ciedcmeus. Ilpossnenue sghghexma opetigpa 2enos 6
bonvuwiux u maneix nonyaayusx. Murpanuu. M3omdmus  OMYJISIITUN:
reorpaduueckas (IpOCTPAHCTBEHHAs ), OMoorHuecKas (pernpoayKTUBHAS).

EcrectBennsiit orbop — HampaBisionmid Gaktop sBodonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIDKYIIUHM, CTAOWIM3UPYIOMNUNA, PpPa3phIBAIOIINAN
(nm3pynTuBHbIi). [lonoBoit 0T60p. BO3HUKHOBEHNE M ABOIIOIUS COLIMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh OPraHu3MOB KaK PE3yJbTaT MHKPOIBOJIOIHH.

Bo3aukHOBEHUE TPUCTIOCOOICHUH Y OpraHu3MOB. ApoMopd 036l U



VIMO0AIAIITALUH. [Tpumepsl MPUCTIOCOOICHUIA y OpraHU3MOB:
Mopdonornyeckue, (U3UOIOTHYECKUE, OUOXMMUYECKUE, TMOBEAECHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u crTpykrypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpodBoJoK. M3omsanus — kimtoueBod ¢daktop BupooOpazoBanus. [lytu u
CrocoObl BUJ1000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),
cUMIaTpUUeckoe  (PKOJIIOTMYECKOE), «MTHOBEHHOE»  (MOJMUILIONIU3aIINS,
rubpuauzanus). JJIMTeTbHOCTh BOMIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOIOTMYECKOT0 Pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHOM OuoOJIOrMM B pa3palOTKE HAyYHBIX METOJI0B
COXpaHeHHsI OMopazHO00pa3vsa. MUKPOIBOIIONMS U KOIBOIIOLMS MAapa3suTOB U
uxX Xo3seB. MexaHusmbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM W
crocoObl 0OpHOBI C HEH.

JlemoHcTpanumn

IToptpetsr: C. C. UerBepukon, J. Maiip.

Tabnmuier u cxembl: «MyTalmoHHas M3MEHUYUBOCThHY, «llomynsumonnas
CTpyKTypa BHIa», «Cxema mposiBieHUs 3akoHa Xapau—BaiinOepray,
«/IBmKymiyie Cuibl SBONIOLMNY», «IDKOJIOTMYECKas M3OJALMS MOMYJIsALUun
ceBaHckor (openny, «'eorpaduueckas N3OS JTUCTBEHHUIIBI CHOUPCKON U
JMCTBEHHUIIBI AaypcKoily, «lonmysiiimoHHbIE BOTHBI YUCIEHHOCTH XUIITHUKOB
U KepTB», «Cxema AEUCTBUSI €CTECTBEHHOro 0TOOpay», «Dopmbl OOpHOBI 3a
CylIECTBOBaHUEY», «HAYCTpHAIBHBIA MeNaHu3M», <«OKHUBbIE HCKOMaeMbIey,
«ITokpoBUTENBCTBEHHAA OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka

KUBOTHBIX»,  «Dusnonorunueckue  agantauuny»,  «lIpucrnocobieHHOCTD
OPraHu3MoOB U €€ OTHOCUTEIBbHOCTHY», «Kpurepuu Buma», «Buabl-1BOMHUKN,
«CTpykTypa BuUga B mpupoge»,  «CmocoObl  BHI000pa30oBaHUSI,

«["eorpadmyeckoe Bua0006pa3zoBaHue TPEX BUIOB JIAHBIIICHY, « IKOIOTHIECKOE
BU000pa3oBaHue BHIOB cuHULY, «[lomumiouasl pactenuity, «KamycTHo-
peneUHbIN THOPUI.

OO6opynoBanue: repbapuu pacTeHM, KOJUIEKIIUU HACEKOMBIX, dy4era MTHUIL
U 3BEpEil ¢ MpUMepaMu PA3TUYHBIX MPUCIOCOOJICHHM, dydena NTUIl U 3Bepei
pa3HBIX BHUJOB, TepOapuu pacTeHud OJU3KUX BUJIOB, 00pa30BABIIUXCA
Pa3IUYHBIMU CTIOCOOAMH.

JlabopaTtopHasi pa6oTa «BpIsiBIeHHe N3MEHUUBOCTU Y 0OCOOEH OTHOTO
BUJIA.

JlaGopaTopHasi padora «IIpucrnocobieHus OpraHu3MOB U UX

OTHOCUTCIbHAsA H@HCCOO6p&3HOCTB».



Jlabopatopnass pa6ora «CpaBHEHHE BHIOB TO MOP(DOIOTHIECKOMY
KPUTEPUIO.

Tema 3. MaxkpodBosouus u eé pe3yabTarhbl

Meroasl u3yyeHus MakpodsBodroIuu. [laneoHTONOrMYyeckue MeToibl
u3ydeHus oBomonuu. [lepexomnbie (opMbl U (GUIOTEHETUYECKHE PSIIbI
OpPraHU3MOB.

buoreorpaguueckue Meroasl u3yueHus sBostonnu. CpaBHeHue (piopbl U
¢dayHbl MaTepUKOB U OCTpOBOB. buoreorpaduueckue odmactu 3emiau. Bumsi-
SHAEMUKHU U PEJIUKTHI.

OMOpHOJIOTUYECKHE UM CPAaBHHUTEIbHO-MOP(OJIOTUYECKHE  METO/BI
U3Y4YECHHS] HBOJIIOIMUHU. |'eHeTHyeckre MEXaHM3Mbl 3BOJIIOLMM OHTOreHe3a U
HOSIBJIEHUS 3BOJIIOLMOHHBIX HOBIIECTB. [ OMOJIOrMYHbBIE U aHAJIOTUYHBIE OPTaHBbl.
PynumenTtapuble  opranbl M araBu3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHUYeCKHEe METOJAbl  HM3YYEHHS]  DBOJIOLIMH.
['omonornunsie renbl. COBpeMeHHbIE METO/IbI TTOCTPOEHUS (PUIIOTCHETUYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIFOLIMSI TEHOMOB.

OO0uue 3akoOHOMEpHOCTHU (TIpaBUiia) IBONIIOIUU. [Ipunyun cmenvl yHKYuU.
HeoOpatumocTs 3Botonuu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB
ABOJIIOLU Y.

JdemoHcTpanuu

[Toptpersi: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuip! 1 cxembl: «DuIIOreHeTHYeCKUH Psil JIOMIAaN», KAPXEONTEPUKC,
«3Bepo3yoObie  smiepbl», «Cterouedanb», «Punmoduth»y, «CemeHHBIC
nanopoTHuUkKn», «buoreorpaduueckue 30Hb1 3emiiny», «Jlpeild) KOHTUHEHTOBY,
«PenukThly, «HavanbHble cTaguu >MOpPUOHAIILHOIO PAa3BUTHS TO3BOHOYHBIX
AKUBOTHBIX», «['OMOJIOrMYHBIE ¥ aAHAJOTUYHBIE OpraHbl», «PyIHUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOPHI YENOBEKA W IIMMIaH3e», «l1aBHbIE
HaNPABJICHUSI IBOTIOIMNY, «OO0IIHE 3aKOHOMEPHOCTH SBOTIOLIAN.

OO6opynoBanue: KOJUIEKIMHU, TepOdapuu, MYJSKU HUCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI)KH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB
U aTaBU3MOB, KOJUIEKIIMUA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE sKU3HM HA 3emJie

Hayunble rumore3bl NpOUCXOXKIEHUS KU3HU Ha 3emiie. AOUoOreHes u
naHcnepmus.  JloHaydHble — NPEACTABICHHMS O  3apPOXKICHUU  KU3HHU
(kpearmmoHu3M). I'nmoTe3a MoCTOSHHOIO CaMO3apOXKIECHHMS )KU3HU U €€



onpoBepxkeHue onbitamu  ®. Pemu, JI. Cnamwrannanu, JI. Ilacrepa.
[Ipoucxox1eHHE KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE ~ JTambl  HEOPraHWYECKOW  HBomoumMu.  I[lmaHerapHas
(reonoruyueckasi) SBONIONUA. XUMHUYECKash JBOJIONMS. AOUOTEHHBIM CHUHTE3
opraHuyeckux BeiiecTB u3 Heopranumdeckux. OmbeiT C. Mumiepa u I'. FOpu.
O6pazoBanue mnoauMepoB W3 MoHoMepoB. KoamepBatHas rumoreza A. U.
Onapuna, runore3a mnepBuyHoro OymboHa JIk. XonjaedHa, reHeTHYecKas
runore3a . Ménmnepa. Pubosumsr (T. Uek) u rumoreza «vupa PHK» V.
I'unbGepra. ®opmupoBaHrue MEMOpPaH U BOSHUKHOBEHHUE MPOTOKIIETKHU.

Hctopus 3emunm n Meronsl €€ u3ydyeHus. VMckomaemble OpraHUYECKHUE
octatku. ['eoxpoHonoruss u e€ Meroabl. OTHocuTenbHass W abCOIIOTHAs
rEOXPOHOJIOTHS. ['€0XpOHOIOrnyecKast Kajia: 30Hbl, 3Pbl, HEPUOABI, STOXU.

HauvanbHbie sTambel opranndeckoil sBomouuu. llosBieHue u 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboan3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpeMeHHbIE MHUKpOOHBIE OWOIJIEHKM Kak aHajor TepBBIX Ha 3emiie
cooburectB. CTpomaTonuthl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue 3YyKapuoT (cumOuorexes). DBOIIOLHOHHOE
NPOUCXOXKAEHUE BUPYCOB. [IpOMCXOXKIEHHE MHOTOKJIETOYHBIX OpPTraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX TPYII MHOIOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBbIE 3Tanbl 3BOIIOLUHN BBICIIUX pacTeHUid. OCHOBHBIE apOMOpP(O3bI
pactennii. Beixon pactenuid Ha cymy. [losBneHue CIIOPOBBIX PAacTEHHU M
3aBoeBaHMEe MMHU cymHd. CeMeHHble pacTeHus. [IpoumcxokneHue IBETKOBBIX
pacTeHUMN.

OcCHOBHBIE 3Tambl HBOJIOLUUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(}o3bl
KUBOTHBIX. BeHckas (ayna. KeMOpuiickuii B3pbIB — NOSIBIEHUE COBPEMEHHBIX
TUMoB. [IepBbie XOpAOBBIE ) KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ambubdbuit u pentuinii. [IpoucxoxieHre MIEKONMHUTAONINX H
ntul. [lpunnun kimodeBoro apomopdosa. OcBoeHue OECrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYLIU.

PazButne xu3HuM Ha 3emiie IO 3paM M MEPUOJAM: apXeH, MpOTEpPO30il,
najgeo3ou, Me3030M, KaiHo30M. OOmas xapakTepucThka KiumaTa W
reoJIOrM4ecKux mnpoueccoB. [losBineHne U pacuBeT XapaKTEPHBIX OPTaHU3MOB.
VYrieobpa3oBaHue: €ro yciIoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUS — IKOJIOTUYECKUE KPU3UCHI Tpouuioro. IIpudnHsl
U CIIEJICTBUSI MacCOBBIX BBIMUpaHHUil. COBPEMEHHBIN 3KOJIOrMYECKHI KPU3HC,
ero ocodennoctu. [Ipodnema coxpanenus OuopazHooOpa3us Ha 3eMIe.

CoBpemeHHas cucTeMa opraHnndeckoro mupa. [IpuHuumns! knaccuduxanuu

OpTraHU3MOB. OCHOBHBIE CUCTEMaTHUECKHE rpynnbl OpraHu3MOB.



JdeMoHcTpanuu

IToptpetsr: ®@. Penn, JI. Cnasumannanwy, JI. [Tactep, . 1. Meunnkos, A.
N. Onapun, [Ix. Xongenn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmump! u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. TlacTepa
10 U3YUYEHUIO caM0o3apOoXKaeHUs )ku3Hn», «Cxema onbita C. Musnepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOM ABOMIOUUMN», «[ €OXpOHOJIOTHYECKAasT —IIKAJIay,
«HauanbHbie 3Tanbl OpraHuYecKoi dBOMIOIUNY, «CxeMa 00pa3oBaHus dYKapuoOT
nyTéM cumOuoreneza», «CucremMa KMBOW NpuUpoabl», «CTpOeHUE BUpYyCay,
«Apomopho3bl  pacteHuit», «Punuodursl», «OAHOKIECTOUYHBIE BOAOPOCIH,
«MHOrokJIeTouHble Bomopociny, «Mxu», «llanopoTHukn», «l 0J0CEMEHHbIE
pacteHus», «OpraHbl LIBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUS KUBOTHOIO
Mupa», «Apomopho3bl KUBOTHBIX», «[IpocTeitmney, «KHUIIEYHOMOIOCTHBIEN,
«[Inmockue  uvepBu»,  «YUnenucroHorue»,  «PviOb»,  «3EeMHOBOIHBIEN,
«IIpecmbikaromuecsay, «lItuup»y, «Miiekonuratromme», «Pa3BUTHE KU3HH B
apXencKou spe», «Pa3BuTre XKU3HU B NPOTEPO3OMCKOMN 3pe», «Pa3BuTue Ku3Hu
B I1aJICO30UCKOU dpey, «Pa3BUTHE KU3HU B ME3030MCKOM dpe», «Pa3BuTue )KU3HA
B KallHO30MCKOM 3pe», «COBpeMEeHHask CUCTEMa OPraHUYECKOTr0 MUPay.

OOGopynoBaHue: repOapuu pacTEHUN pa3IMYHBIX OTACNIOB, KOJUICKIIMH
HAaCEKOMBIX, BIIAJKHBIC TMIPENapaTbl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM MTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX KMBOTHBIX, Uydena NTHUIl U
3Bepel, KOJUIEKIIMM OKAMEHEJIOCTEW, TIOJIE3HBIX HCKOIMAEMBIX, MYISKHA
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnaa JsadopaTtopHasi padora «MojaenupoBaHUE OIBITOB
Munnepa—tOpu no n3ydeHuto abuoreHHOro CUHTE3a OPraHUYECKUX COSAUHEHUM
B MIEPBUYHON aTMochepe.

JlaGopaTopHasi padora «/I3ydeHHne M ONKMCaHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckas padora «3yueHue ocCOOCHHOCTEW CTPOCHUSI PACTCHUI
Pa3HBIX OTAEIIOBY.

IpakTnueckas  pabdora  «/3yueHue  OCOOCHHOCTEW  CTpOEHUS
MMO3BOHOYHBIX KUBOTHBIX).

Tema S. IlpoucxoxkaeHue 4eji0BeKa — aHTPONOreHe3

Pazpenbl v 3a1aun aHTpONOIOrUU. MeTo1bl aHTPOIOJIOTUH.

CraHoBiieHHE IPEACTABICHUN O TPOUCXOXKIECHUN YeTI0BEKa. Pelnurno3xueie
B033peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

CxoacTBO UennoBeKa ¢ KUBOTHBIMU. CHCTEMATUUECKOE MOJIOKECHUE

YCJIOBCKaA. CBI/II[CTGJ'IBCTBEL CXO0ACTBA YCJIOBCKA C JKUBOTHBIMU: CPABHUTCIILHO-



MopdoJioruueckue, AMOPHOJIOTHYECKHE, (bH3HO0IOT0-OMOXUMHUYECKHE,
noBenieHueckue. OTIWYus 4YeNoBEKa OT KUBOTHBIX. lIpsiMoxoxkaeHue u
KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE roJIOBHOIO MO3ra U BTOPOH
CUTHAJIbHON CHUCTEMBI.

JBuwxymue  cuibl  (hakTopbel)  aHTPOIIOT€HE3a:  OMOJOTHYECKHE,
counanbHble. COOTHOLIEHHE OHOJOTMYECKUX M COIHUAIbHBIX (PAKTOPOB B
AHTPOIOrEHE3E.

OcHOBHBIEC CTaauU aHTpornoreHe3a. PanHue 4enoBekooOpa3Hbie 00€3bsHbI
(TPOKOHCYJIIBI) ¥ paHHUE MOHTUBI — OOIITHE MIPEAKU YeTTOBEKOOOPa3HBIX 00€3bsH
U JOAeW. ABCTPAIIONUTEKU — JBYHOTHE NPEAKH JIIOAEH. UemoBeK yMembli,
NEPBbIE M3TOTOBJIEHUS OpYIAuW Tpyna. YenmoBek NPsIMOXOISAIIMA U TEpPBbIA
BBIXOJI JTI0/IeH 3a ipenensl Adpuku. UenoBek reinens0eprekuii — o0nuii mpeaox
HEAaHJEPTaIbCKOrO  4YEJIOBEKa M 4YeJOBeKa  pasymHoro.  Yemosek
HEaHJEPTAIbCKUI KaK BUJ JIFOAEH XOJOAHOIrO KiMMara. YenoBek pa3yMHBIN
COBPEMEHHOI'0 THIA, JECHUCOBCKUM YEIIOBEK, OCBOCHME KOHTUHEHTOB 3a
npeaenamu Adpuxu. [TaneoreHeTuka u najeoreHOMUKA.

DBOJIOLKS COBPEMEHHOIO YeNloBeKa. EcTeCcTBEHHBI 0TOOp B MOMYJISALUAX
yesioBeka. MyTalMoHHBIN mporiece U nmoauMopdusM. [lonysiimoHHbIe BOTHBI,
npeiid reHoB, Murpamus 1 «dGQPEKT 0OCHOBATEINS» B MOMYJISIIUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. Ilonarne o pace. bonbumme pacel: eBponeouaHas
(eBpasmiickasi), aBcTpajo-HerpoujgHas (dKBaTOpUalbHas), MOHTOJIOMIHAS
(a3uaTcko-amepuKaHckas). Bpemsi u myTu pacceneHus 4eloBeKa IO TUIaHETeE.
EnuncTBOo  yenoBedecknx pac. HaydHas HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoOIeHHOCTh Y€I0BEKa K PAa3HBIM YCIOBHUSIM OKPYKAIOIMIEH Cpe.bl.
Bnusnue reorpaduyeckoit cpenbl u npeiida TEHOB Ha MOPQOJIOTHIO U
(Gu3nONIOrnIo YenoBekKa.

MexauciuurinHapaple  MeTonbl B (u3WYeckoi  (OMOJIOTUYECKOM )
AQHTPOMOJIOTMHM.  DBOJIIOIMOHHAA  AHTPOINOJOTHS W  IMAJIEOAHTPONOJIOTUs
YEJIOBEYECKUX MOMyJsIuid. bruoconuanbHbie UCCIen0BaHus IPUPOABI YETOBEKA.
HccnenoBanne KO3BOTIOLUH OMOJIOIMYECKOr0 U COLUAIBLHOIO B YEJIOBEKE.

JleMmoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 4. 5. Pornackui, M. M. I'epacumos.

Tabmuupt u cxembl: «Metoasl aHTpornonoruny, «l'omoBHOM MO3T
yenoBekay, «YemoBekooOpa3Hbie 00€3bsiHbI», «CKeler 4YenoBeKa M CKelleT
muMIan3e», «PyqIuMeHThl U aTaBU3MBbI», «JIBHXKYIIME CHIIBI aHTPOIOTEHE3a,
«IBOJIOIMOHHOE JIPEBO YEIOBEKA», «ABCTPATIONUTEK», «YEIOBEK yMEIbIil»,
«HenoBek npsamMoxousmun», «JlenncoBckuit yenosek» «Heannepransub»,



«KpomanboHIIbI», «IIpeaku yemoBekay, «ITambl SBOJIOIKMN YenoBekay, «Pachl
YEJIOBEKA.

OOGopynoBaHue: MYJSIKM OKaMEHENOCTeH, NPEeIMETOB MaTepHATbHOM
KYJIbTYpbl TPEIKOB 4YeloBeKa, penpoaykmuu (dororpaduu) KapTUH C
MUDOTOTHIECKUMHA W OHUOJICHCKUMU CIOKETaMH TIPOUCXOXKICHUS YelIOBEKa,
¢dotorpadun HAXOJOK MCKOMAEMBIX OCTAaTKOB 4YEJIOBEKa, CKEJIET YeJOBEKa,
MOJIEJIb Yepera YeIOBEKa U Yeperna MHUMIaH3€, MOJEIb KUCTH YEJI0BEKa U KUCTH
IMMIIaH3€, MOJEIN TOPCa MPEIKOB YEI0OBEKA.

JlaGopaTopnas pabGora «/3ydeHne OCOOEHHOCTEW CTPOEHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KIACHUEM).

IIpakTnyeckass padora «V3yueHHe HKOJOTMYECKUX  aJanTaluid
YEJIOBEKA.

Tema 6. JxoJsioruss — Hayka O B3aMMOOTHOLIEHHMAX OPraHU3MOB H
HAJ0PraHU3MEHHbIX CHCTEM ¢ OKPY Kaloule cpeaoi

3apoxzieHue 1 pa3BuTHe dKojaoruu B Tpynax A. I'ymOonsara, K. @. Pyinbe,
H. A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauésa. Pazgensl u 3agauun
3KoJiorud. CBs3b SKOJIOTUU C IPYTUMU HAYKaAMH.

Metonb! skonoruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTUU:
NpUpOAHbIE U J1abopaTtopHbie. MoJenupoBaHWE B HSKOJOTUA. MOHUTOPHUHT
OKPYXaIOIIEeH CPeNbl: TOKAIbHBINA, PETHOHAIBHBINA U TJIOOATBHBIN.

3HaUeHUE DOKOJIOTMYECKMX 3HAHUM [UI1 YEIOBEKa. OKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M YeJIOBEUECTBA C NPpUPoaoil. PopMUpoBaHuE
3KOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTHYECKON TPAMOTHOCTH HACEJICHUSI.

JeMmoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBeprios, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3nensl skotoruny», «MeToasl 3KOJ0run», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbD».

JlaGopaTtopnass  padora  «/3yueHne  METONOB  SKOJOTMYECKHX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa oOUTAHUS

Oxonoruyeckre  (akTopbl U 3aKOHOMEPHOCTM WX  JCHCTBUSL.
Knaccudukanus skogorudeckux (PakTopoB: aOMOTHYECKHUE, OHUOTHYECKUE,
anTpornorennsie. O01IMe 3aKOHOMEPHOCTH ICUCTBUS IKOJIOTMUECKUX (PaKTOpPOB.
[IpaBuno wmuammyma (K. IInpenrens, HO. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOUOHTHBIC OPTaHU3MBI.

AbGuotnueckue Qaxropbl. CBeT Kak sKkosnorudeckuil ¢akrop. [leicTBue

Pa3HBIX Y44aCTKOB COJTHCUHOI'O CIICKTpa Ha OPraHru3MBbl. DKOJOTHYECKHE I'PYIIIbI



PAcTEeHUI U )KMBOTHBIX I10 OTHOLIEHHIO K CBeTy. CUTHaJIbHas pOJib CBETA.
doTonepuoan3m.

Temneparypa kak skojormyeckuil Qaxrtop. JleiictBue temmeparypbl Ha
opranu3Msl. [IoKWIOTEpMHBIE U TOMONOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxunocts kak skonmornueckuii dakrtop. Ilpucnocobnenuss pacteHuid K
noJiJIepKaHnuio BoaHOro Oananca. Kimaccudukanusi pacTeHui Mo OTHOIICHHUIO K
BoJie. [Ipucnocobienus )KUBOTHBIX K H3MEHEHUIO BOAHOI'O PEKUMA.

Cpenbl oOUTaHUsI OPraHU3MOB: BOAHAsI, HA3E€MHO-BO3/AYIIHAsL, TOYBEHHA,
rNIyOMHHas TMOJNOYBEHHAs, BHYTPUOpPraHU3MEHHas. DOU3NKO-XUMHYECKHE
O0COOEHHOCTH cpesi oOuTaHus opraHu3MoB. IIpucnocoOneHus opraHu3MOB K
’KU3HU B Pa3HbIX cpeaax.

buonornyeckue purmsl. BHemHue u BHyTpeHHHE PUTMBL. CyTOUYHBIE U
roguyHble puTMbl. [Iprcrnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSIM
YCJIOBUH KU3HU.

XKuznennole ¢Gopmbl opraHuzMoB. [loHsTHE O XKuU3HEHHOW (opMme.
Xusznennsle QOpMBI  pacTeHMil: JAEpPEBbs, KYCTApPHHUKH, KYyCTapHHYKH,
MHOTOJIETHHE TpaBbl, OJIHOJIETHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX:
TUAPOOUOHTHI, TE€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUsT M obOpasa
KHU3HU.

buortnueckue  ¢akrtopsl. Buabpl = OMOTHMYECKMX  B3aMMOJEHCTBHMA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cMMOMO03 U ero ¢popMel. [Tapazutusm, kooneparius,
MYTYaJlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3ammopeiicTBus (tomuyeckue, dopuueckue, (hadOpudeckue).
3HaueHne OMOTHYECKUX B3aWMOACHCTBUM AJIs CYHIECTBOBAHUS OPraHHW3MOB B
cpene oouranus. [IpyHINI KOHKYPEHTHOTO UCKIIFOUEHUSI.

JdeMoHcTpanuu

Tabnuupr u cxembl: «Ikonoruyeckue (axkTopbl», «CBETOBOM CHEKTpY,
«DKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX 110 OTHOIIEHUIO K CBETY,
«TennokpoBHbIE KUBOTHBICY, «X OJIONHOKPOBHBIE KUBOTHBIEY,
«DPU3NONOrMYECKUEe aJanTalnu XUBOTHBIX», «Cpenbl 0OUTaHUsI OPraHU3MOB),
«buonornueckue putmb, «KuzHeHHbIe (QOpMBI pacTeHHil», «KU3HEHHbIE
(OpMBI )KMBOTHBIX», «IKOCHUCTEMA LIMPOKOJUCTBEHHOTO JIeca», «IKOCHCTEMA
XBOMHOro Jeca», «llemn nwuranua», «XumHAYeCcTBO», «llapazurusmy»,
«Konkypenuus», «Cumonos», «KommeHcanuzm.

O6opynoBanue: repbapuy pacTEHU W JKUBOTHBIX, MPUCTIOCOOJICHHBIX K
BJIUSIHUIO PAa3MYHBIX 3KOJIOTMYECKUX (PAKTOPOB, repdapuu CBETONHOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOIIOOMBBIE, TEHETIOOUBBIE U



TEHEBBIHOCIIMBBIE ~ KOMHATHBIE  pAacTeHHs, TrepOapum W KOJUICKIIMHU
TEIUI0II00UBBIX, 3UMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dyyena NTUL] U
3Bepelt, repbapuu pacTeHH, OTHOCAIIUXCS K Turpoduram, kKcepoduram,
Me30(uTaM, KOMHATHBIC PACTEHHUS JaHHBIX TPYII, KOJUJICKIIUUA >KUBOTHBIX,
OOHWTAIOIINX B PA3HBIX Cpenax, repOapuu U KOJJICKIIUN PACTEHUHN U )KUBOTHBIX,
o0JaaloIKuX YepTaMu MPUCTIOCOOTIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U KUBOTHBIX PA3IUUYHBIX )KU3HEHHBIX
¢GbopM, KOJUICKIIUW KUBOTHBIX, yYAaCTBYIOIIUX B Pa3IWYHBIX OHMOTHYECKHUX
B3aUMOICICTBUSIX.

JlaGopaTopHasi pabdora «BbIsBIE€HHE TNPHUCIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopHass padora «BbisiBIeHHE NPUCIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISALUI

OKOJIOTUYECKHE  XapakTepucTuku  nomyisiuuud.  [lomymsiuusa — kak
Oouosornueckasi cuctema. Poib HeoTHOPOIHOCTH cpebl, Puznueckux 6apbepoB
U 0COOEHHOCTEeW OWOJOrMU BUIOB B (HOPMHUPOBAHUM MPOCTPAHCTBEHHOU
CTPYKTYpbl monyianuil. OCHOBHbIE MOKAa3aTEeNW TMOMYJISUUN: YUCIECHHOCTb,
IJIOTHOCTh, BO3PACTHAA W MOJIOBasg CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJIOrHYecKasi CTpyKTypa nomyssiiuu. OneHKa YUCIEHHOCTH NOMYJISIHH.
JluHaMuka nonyJsinuy U e€ perynsdius. buornueckuii moTeHIHAN MOMYISIAN.
MopenvpoBanue JUHaMUKU Tonyasinuu. KpuBbsie pocTa UYHUCICHHOCTH
nonyyanuu. Kpusble BbbKMBaHUs. Perynsiius 4uCI€HHOCTH MOMYJISIIUNA: POJIb
(dakTOpoB, 3aBUCAMIMX W HE 3aBUCSIIMX OT IUIOTHOCTH. OJKOJIOTHYECKUE
cTpareruu BuaoB (r- u K-ctparerun).

[TonsaTre 06 3Konornyeckoi Huie Buaa. Mecroooutanue. MHoromepHas
MoJeNb dkonorndeckor HumM J[x.M. XarunmHcoHa. Pa3zmepbl 3KOI0rndeckom
Huiy. [loTeHnnanbHas U peain30BaHHAs HUIIY.

Bun xak cucrema nomynsinuid. Apeainsl BUI0B. BUIBI M MX )KU3HEHHBIE
CTpaTeruu. JKOJOTMUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBECHUS U MUTPALINI )KUBOTHBIX. bronornueckue
WHBa3UM YyKEPOJIHBIX BUIOB.

JdemMoHcTpanuu

[Toptper: Hx. M. XaT4nuHCOH.



Tabnmuiel 1 cxeMbl: «IKOJIOTHYECKUE XAPAKTEPUCTUKU TOMYJISIAN,
«IIpocTpaHCcTBEHHAss CTPyKTypa MNONyJsiuu», «Bo3pacTHeie NHUpaMUabI
nonynaanun», «CKOPOCTh 3acelieHUs TOBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opranuzMamMm», «Mogenb skosorndeckort Humu Jlx. M. XaTuuHconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJUJICKIIMH >KHBOTHBIX.

JlaGopaTopHasi padora «[IpucrnocobsieHusi ceMsiH pacTeHUH K
PAaCCEIICHUIO.

Tema 9. Jko0rusi cO00IECTB. IKOJOTHNYECKHE CHCTEMBbI.

CooOmecTBa opraHu3mMoB. buolieHos u ero crpykrypa. CBsizu MEXKIY
OpraHu3MaMu B OHOLEHO3E.

DxocucteMa kKak oTkpbiTas cucrema (A. JIx. Tercnu). OyHKIIMOHATBHBIE
OJIOKM OpraHU3MOB B DSKOCHUCTEME: MPOJYIEHTHI, KOHCYMEHTBI, PEIYIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cerd. AOHOTHUECKUE OJIOKU
skocucteM. [louBbl W wibl B 3kocuctemax. KpyroBopoT BellecTB M IOTOK
SHEPTUU B IKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeNM »HKOCUCTEMbL. buomacca W MIPOXyKIMS.
DKOJIOTUYECKHUE MUPAMUbI UUCEI, OMOMACChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @uykmyayuu.
HanpagieHHbie 3akoHOMEpHBIE CMEHBI COOOIIECTB — CYKIlecCcuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM M HMX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccun. KnumakcHoe cooOmectBo. buopasHooOpazue u  MoiHOTA
KpYTroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.

[Ipuponnbie SKOCUCTEMBI. IKOCUCMEMbL 03EP U peK. IKOCUCEMbL MOpel U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbitb.

AHTpPONIOTEHHBIE IKOCUCTEMBL. Arpodkocucrema. ArpoueHos. Pazmuuus
MEXK1y aHTPOIOTE€HHBIMU U MTPUPOAHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas
dnopa m dayna. CuHaHTpomm3alus TOpOACKoi dayHbl. buomormyeckoe u
XO035TUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB
B DKOCHUCTEeMaX. Pojib kackaono2o sgpghexma u 6u008-30upuramopos (Kiouesvix
8U008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHoc SJHEPTrUn U BEIIECTB MEXKIY
CMEXHBIMU JKOCHUCTEMAaMH. Y CTOMYHUBOCTh OPTaHU3MOB, MONYIALUMA U
HKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBU.

Mexanuzmol  6030eticmeuss  3aepA3HeHUll  pPA3HLIX  MUNO8  HA
CYOOP2aHUBMEHHOM,  OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCIMEMHOM
VPOBHSAX, OCHOBbL IKON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20



6030eticmausi. MeTofoI0rusi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOMOTCHHBIX
HKOCHUCTEM.

JemoHcTpauumn

IToptper: A. JIx. Tencnu.

Tabmuuet w  cxembl:  «CTpykTypa  OuoreHo3a», «IKocucTeMa
IITUPOKOITUCTBEHHOT O JIecay, « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHATIbHbBIE
IpyNIbl OPraHU3MOB B 3KOcHcTeMe», «KpyroBOpOoT BEHIECTB B IKOCUCTEME,
«Jenmn mwuranus (macTOWIHAS, AETPUTHAs)», «IKOJOTUYECKasl MHpaMUa
qucen, «IKOJIOTHUecKas mupaMuaa OnomMacchl», «IKOJIOTHUecKass MUpaMuIa
SHEPTHUHY, «O6pazoBanue OomoTay, «llepBuunas CYKIIECCHS»,
«BoccraHoBneHue Jieca mocie moxapay, «9KOCUCTEMa 03epay», «ATPOIEHO3»,
«KpyroBopor BemecTB W TOTOK DSHEPTHUM B arpoieHose», «llpumepsr
ypOOIKOCHUCTEM.

O6opynoBanue: repdapun pacTEHUM, KOJUIEKIIUY HACEKOMBIX, Uy4esa MTHI]
U 3Bepel, repOapuu KyJbTYpPHBIX M JUKOPACTYIIMX PACTEHHM, aKBapUyM Kak
MO/JIETb 3KOCHUCTEMBI.

IIpakTuyeckas padora «/I3ydeHue u onucanue ypOoodKOCUCTEMBI.

JlaGopaTopHasi padora «/3yueHue pazHooOpas3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYypcust «IKCKypcHsi B THITMYHBIN OUoreoieHo3 (B 1yopaBy, Oepe3HsK,
eJIbHUK, Ha CYXOJI0JbHBIN WU TOMMEHHBIN JyT, 03€p0, 00I0TO)».

IKCKypeHusl «IKCKYpCHsl B arpodKocUcTeMy (Ha Tojie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — obuiernnanerapHas 00os0uka 3emMiid, TJ€ CYIIECTBYET WU
CYILECTBOBAJIA *U3Hb. Pa3BuTHE NpeicTaBiieHnii o buocdepe B Tpynax J. 3rocca.
Yuenue B. W. Bepnaackoro o 6mochepe. Obmactu 6uochepsl u €€ cocrab.
JXuBoe BemecTBO 6rocheps! u ero PyHKITUH.

3aKOHOMEpPHOCTH cylecTBoBaHus Ouocdepsl. OcoOeHHOCTH Ouochepsl
Kak [Io0anbHONM dKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB ¥ OHMOT€OXMMHUYECKHME IUKIBI (yrjepona, as3oTa).
PurmuyHOCTS siBNIEHM B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o 6uome. OCHOBHbIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE W UIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCTHIHU, TPOTTMYECKUE JIECa, BRICOKOTOPhs. KimmMar, pacTuTensHbIi 1
KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa v (GyHKIHS KUBBIX CUCTEM, OIICHKA HX PECYPCHOT'0 TTOTCHIIHAJIA

U 6rochepHbIX QYHKIMIMA.



JdeMoHcTpanuu

IToptpersr: B. U. Bepnanckui, 3. 3rocc.

Tabmuipl u cxembl: «I'eocdepst 3emnny, «KpyroBopot azora B Ipupoie»,
«KpyroBopot yriepona B mpupozae», «KpyroBopoT Kuciopoja B MPHPOIEH,
«KpyroBopot Bozsl B mpupoje», «OCHOBHbIC OMOMBI Cyminy, «KiumaTndeckue
nosica 3emuny, « T'ynapay, «Taitray, «CMmemannbiii ecy, « LIMpoKOIMCTBEHHbIN
necy, «Cremnby, «CaBanHay, «llycTeinsy, « Tponudeckuit igecy.

OO6opynoBanue: repdapud pacTeHUH pa3HbIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0mas cpeaa

DKOJIOTUYECKHE KPHW3UChI M HMX NPUYMHBL. Bo3melicTBHe YenoBeKa Ha
ouocdepy. 3arps3HeHre BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHHUE
BogHOM cpenbl. OxpaHa BOMHBIX pecypcoB. Paspymenwne mouBel. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIOreHHOE BO3JICHCTBUE HAa pACTUTEbHBIN U dKUBOTHBIN Mup. OxpaHa
PACTUTENIBHOT'O U >KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIIBI OXPaHbl MPUPOJIBI.
Kpacubsie kuuru. Ocobo oxpansiemble npupoaneie Tepputropuu (OOIIT).
Boranndeckue caapl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE MPUHIIMIIBI YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U MPHUPO/IBI.
PanvonanpbHO€  MPUPOJONOIB30BAHUE W COXPAaHEHHE  OHOJIOrMYEeCKOro
pazHooOpazust 3emiu. OOIME 3aKOHOMEPHOCTH TI00ATBHBIX KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA M €r0 BEPOSATHBIC TTOCIICICTBHS.

Pa3BuTHEe METOJOB MOHHMTOPUHTA Pa3BUTHUS OMACHBIX TEXHOIE€HHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepecarowjeri u
KOHKYPEHmMocnocobHou  ouepeemure.  buonoecuueckoe  pasmnoobpaszue u
buopecypcol. Hayuonanvhvle ungopmayuoHusvle cucmemvl, obecneyugaroujue
oocmyn K uHgopmayuu no COCMOSHUI 0MOENbHbIX U008 U dKocucmem. OcHo8bl
IKOpeaduIumayuu 3Kocucmem U cnocobo8 60pvovl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvIx IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl w  cxeMbl: «3arps3HeHHE aTMoc(epbl», «3arps3HeHue
ruapocdepb», «3arps3HeHne MouBbly, «llapHUKOBEIT 3ddexT», «Ocobdo
OXpaHseMbIC MPUPOTHBIE TEPPUTOPUNY, «MOIEIN YIPABIIEMOT0 MUPAY.

O6opynoBanue: ¢poTorpaduu oOXpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoit

kHuru Poccuiickoit @enepannu, KpacHol KHUTH pEruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUA K peE3yabTaTaM OCBOCHHS
OoOy4YarolmMUMHUCs TpPOorpaMM CpeIHEro oO0IIero oOpa3oBaHUsS: JMYHOCTHBIE,
METaIpPEIMETHBIE U PEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3YyJIbTATOB OCBOCHHUS MPOTrpaMMbl 10
OMOJIOrMH BBIACTICHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHUE 00yYaIOITIMHUCS
POCCUMCKOW TPaXJTaHCKOM HIACHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIIPENIETICHUIO, Haluuue Momusayuu K OOyUCHHIO
OMOJI0TUY, YyerenanpasieHHoe passumiue BHYTPEHHUX YOEXKIEHUN TMYHOCTH Ha
OCHOBE KJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAJAUIUN  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL  O0Y4arOUINXCS
PYKOBOJICTBOBATbCS B  CBOEM  JEATEIBHOCTH  [IEHHOCTHO-CMBICIOBBIMHU
YCTAaHOBKaMH, MPUCYIIMMHU CHCTEME OMOJIOTMYECKOro 00pa3oBaHusl, Haaiuuue
npasoCco3HaHUus SKOJIOTHYECKON KYIbTYpPbI, CHOCOOHOCMU cmasumb TEIu U
CTPOUTDH )KU3HEHHbIE IJIAHBbI.

JIndHOCTHBIE  pe3yNabTaThl OCBOCHHUA MPOrPpaMMbl 1O  OHOJIOTUHU
JNOCTUTAIOTCS B €IMHCTBE Y4YE€OHOM M BOCIHMTATENBHOM JESITEIbHOCTU B
COOTBETCTBHUM C  TPAJUIMOHHBIMH  POCCHUMUCKHUMH  COLIMOKYJIbTYPHBIMU,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMH B
oOuIecTBe MpaBUJIaMU M HOPMaMH IOBEIEHHS U CIOCOOCTBYIOT MpoLEeccaM
CaMOITO3HAHUS, CAaMOBOCIIUTAHUSI W CaMOPA3BUTHS, PA3BUTHS BHYyTpPEHHEU
NO3ULIMU JIMYHOCTH, NATPUOTHU3MA M YBAXKEHHUS K 3aKOHY M IPaBOMOPSIKY,
YeJIOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3aUMHOI'O YBa)XEHUS, OEPEXKHOr0
OTHOIIICHUSI K KYJIbTYPHOMY HACIEIUIO W TPAIULUSIM MHOT'OHAIIMOHAIBLHOTO
Hapoja Poccutickon denepanyu, Npupoae U OKPYKAIOIIEH CPEIE.

JIndHOCTHBIE PE3yJIbTaThl OCBOEHUs ydyeOHoro mnpenmera «buomorus»
JTOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpPHEHTAIMM, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO0  OOIIEecTBa,
paclIMpEHUE JKU3HEHHOIO OMNbITa W ONbITa JIEATEIBHOCTH B MPOIECCE
peaii3alii OCHOBHBIX HAIpaBJIE€HUN BOCIMUTATENbHON JI€ATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaxaaHCKOro BOCIIMTAHMS:



c(hOpMHUPOBAaHHOCTD IPAKIAHCKOMN MO3UIIMK 00YYaOIIErocst KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJIE€HA POCCUIICKOr0 OOIIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHA W IIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH NPHU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENIbHBIX 3aa4, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEEIATh COOCTBEHHYIO ITO3MIIMIO I10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSITH €€

YMEHHE YYUTHIBATh B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMH YOKICHUSIMH, KyJbTYPHBIMU IEHHOCTSIMU
U COLIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TPOILIECCE COBMECTHOTO BBIMOIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEI0BATEIbCKUX 3aJlad, YBaXUTEIbLHOTO
OTHOIIICHHWS K MHEHHUIO OINMOHEHTOB NPH OOCYXIEHHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKON

JEATEIBHOCTH; 2) NATPHUOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKOM UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUs K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunol, roppoctu 3a cBOM Kpail, cBO0 PonnHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSAIIEE MHOIOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U TaMIATHUKAM
MPUPOJIbI, TOCTHAKEHUAM Poccurm B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TPYAE;

CITOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BUTHE OMOJOTWHW, TMOHMMAHUS 3HAYEHHUS OWMOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOIBI, B )KU3HH YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3amure OTeuyecTna,
OTBETCTBEHHOCTbH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS: OCO3HAHUE JTYX OBHBIX

LIEHHOCTEW pOCCUUCKOr0o Hapoaa; C(hOPMUPOBAHHOCTb HPABCTBEHHOTO

CO3HAHMSI, STUYECKOI0 IMMOBEJICHUS; CIIOCOOHOCTh OIIEHUBAThH CUTYAIUIO U

MPUHUMATh OCO3HAHHBIC PEIICHNS,

OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;



OTBETCTBEHHOE OTHOIIEHHWE K CBOMM DPOJUTEISIM, CO3JAaHUI0 CEMbHM Ha
OCHOBE OCO3HAHHOI'O MPUHATUSA IEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUM C
TpaguuusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOILICHHUI;

IIOHMMaHUE HOMOLMOHAIBHOIO BO3JCHCTBUS JKUBOW IIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOU JTUYHOCTH;

5) ¢pusnyeckoro BocnuTanus, GOpMUPOBAHNUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIaronoJy4ns:

NMOHMMaHHWE W pealu3alus 3J0pOBOr0 M Oe30macHoro obpasza KHU3HU
(3mopoBoe  mHUTaHWE, COONIOACHHWE TUTMEHWYECKUX TMpaBWiI U HOPM,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUH M OTAbIXa, peryispHas Quznyeckas
aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOIICHHS K
COOCTBEHHOMY (PM3HUECKOMY U NICUXUUYECKOMY 3/10pPOBbIO;

NOHMMaHUE UEHHOCTH TMpaBWI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOI'O
0€3011acHOr0 OBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 30POBbIO U JKU3HU JIIOEH;

OCO3HAHUE MOCTEACTBUI U HENPUSATHS BPEIHBIX TPUBBIYEK
(ynorpeOaeHus alnKoroisi, HApPKOTUKOB, KypeHUsl );

6) TPy/10BOT0 BOCTIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHWE [IEHHOCTH MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLIMATbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD MHULMUPOBATH, IJIaHUPOBATh u
CaMOCTOSITEIIBHO BBIIIOJIIHATH TAKYIO JEATEIbHOCTB;

MHTEPEC K pa3IM4HbIM chepam mpodeccrnoHalIbHOM AesITeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oymymield mnpodeccun ©W peaJu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 U CaMOOOpa30BAHUIO Ha
MNPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS :

HKOJIOTHYECKU I1€JIeCO00pa3HOE OTHOUIEHUE K MPHUPOAE KaK MCTOUYHUKY
KU3HU Ha 3eMII€, OCHOBE €€ CYyIIIECTBOBAHHSI;

MOBBIIICHUE YPOBHS SKOJIOIMYECKOM KyJIbTYphl: MPUOOPETEHHE OINbITa
IUIAHUPOBAHUSI TOCTYNKOB W OLIEHKH HX BO3MOXKHBIX THOCIEACTBUN IS

OKPYKAIOIIEN CPEMBI;



OCO3HaHHE TI00aJTHLHOTO XapaKTepa IKOJIOTMUECKUX MPOOJeM U MyTed X
pernieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPHOOpETaeMble MpPH W3YYEHUU OHOJIOTUr
3HAHMSI W YMEHMsI TPU PEHICHUH MpOoOJEeM, CBSI3aHHBIX C PalMOHAIHHBIM
MPUPOAOIIOIH30BaHUEM  (COOIOJIEHUE TPaBUI TOBEICHHUS B  TPHUPOJE,
HAIPaBJICHHBIX Ha COXpaHEHHWE PAaBHOBECHS B DKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCHUCTEM, OMochepsl);

AKTUBHOE HENPUITUE JIEUCTBUM, MPUHOCAIIUX BPEHN OKPYXKAIOILIEH
MIPUPOJIHOM Cpejie, yMEHUE NPOrHO3UPOBATH HEOIArONPUSITHBIE HKOJIOTMUECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIU4YUE Pa3BUTOIO  DKOJOTUYECKOTO  MBIIUIEHUS, JKOJIOTHYECKOM
KYJIbTYpbI, OIbITAa JEATEIIbHOCTH 3KOJOTMYECKOW HAIpaBIIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAJILHOM
OpPaKkTHUKE, TOTOBHOCTHM K YYacTHKO B IPAKTUYECKOM JEATEIbHOCTH
AKOJIOTMYECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TMOJUKYJIbTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UUTATENbCKOM KYIbTYphl KaK CPEICTBa
B3aUMOJICHCTBUS MEXIY JIIOJBMU U IMO3HAHUS MUPA;

NOHUMaHUE Chenu(puKr OUOJIIOTMM KaK HayKd, OCO3HaHUS €€ POoJu B
(GbopMHUPOBAaHUY PANMOHATHFHOTO HAYYHOTO MBIIUICHHS, CO3JJaHUU IEJIOCTHOTO
IpeACTaBiIeHUs 00 OKpY’KalolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKA U
o0IIecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W pEIIeHUU MpodiieM
COXpaHEHUS TPUPOTHOI'O PABHOBECHS,

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITHBUITH3AIINN ;
oOecrieueHus: HOBOIO YPOBHS Pa3BUTUSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peniaTh pPecypcHble MpPOOJEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MYTEH BbIX0/1a U3 TII00ABHBIX SKOJIOTHUECKUX TPOOIeM
u o0ecrieyeHusl IMepexola K YCTOMYMBOMY pPa3BUTHIO, pPallMOHATIHLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUM OHWOJIOTHYECKUX 3HAHUM B IIENISIX
MOBBIIIEHUST OOIIEeH KYJIbTYphbl, €CTECTBEHHO-HAyYHOM T'PAMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOYYarOIINXCH,
dbopmMupyemoit npu u3y4eHur OUOJIOTUH;



NOHMMAaHHE CYITHOCTH METO/I0B IIO3HAHUS, HCIIOJIb3YEMBIX B €ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS Ul aHAIW3a U
O0O0BSICHEHHUS SBJICHUI OKPY’KAIOIIETO MUPA U TPOUCXOSAIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOILMXCS JaHHBIX C LEJIbI0 TIOJY4YEHHSI JIOCTOBEPHBIX BBIBOJOB;
CIIOCOOHOCTbh CaMOCTOSITENBHO UCIOIb30BaTh OMOJIIOTMYECKUE 3HAHUS IS
peleHus IpodJieM B peaibHbIX )KU3HEHHBIX CUTYalIUsAX;
OCO3HAaHME LIECHHOCTH HAyYHOH JESITEIbHOCTH, TOTOBHOCTh OCYILIECTBIISATh
IPOEKTHYIO M HCCIIEA0BATENbCKYIO AESTEIbHOCTh HHAMBUIYAIBHO U B TPYIIIE;
TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpPAa30BaHUIO U
camM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUH 10 OMOJIOTUH B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS yaeOHOTro nmpeaMera «buomorus»
BKJIIOYAIOT: 3HAYMMbIC 711 (DOPMUPOBAHUS MUPOBO33PEHUS OO0YyUAIOIIUXCS
MEXTUCITUTITIMHAPHBIC (MeXIpeMETHBIC) oOlIIeHayYHbIe TIOHSTHS,
OTpaKarIue IEIOCTHOCTh HAyYHOHW KApTHHBI MHpa WU CIEeU(PUKY METOJI0B
MO3HAHUS, UCIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs,
SBJICHUE, TIPOIIECC, CHUCTeMa, Hay4HblM (akT, TMPUHIMUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeIOBaHWE, HAOIIOJCHUE, H3MEpPEHHUE,
AKCIEPUMEHT U APYTrHUe); yHUBEPCAIbHbIC yueOHbIE AeHCTBUS (I03HABATENIbHBIE,
KOMMYHHMKAaTUBHBIE, PETYJISTUBHBIE), oOecneduBaronue (GopMUpPOBaHUE
(YHKIIMOHAJIBHOM TPAaMOTHOCTH M COLMAJIbHOM KOMITETCHITUH OO0YyYarolIuXCs;
CIOCOOHOCTh 00YYaIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEKIUCHUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpPCAIbHBbIE Yy4YeOHBbIE JIEUCTBUS B
ITI03HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrate wusydeHus OWOJIOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus y oOywaromierocs OyayT c(GOpMHUPOBaHBI I103HABATEIbHbBIC
YHUBEpCAJIbHbIE Yy4YeOHbIE JEHUCTBUS, KOMMYHHKATHUBHBIE YHHUBEPCAIbHBIE
y4eOHbIC JICUCTBUSA, PETYJSITUBHBIC YHUBEpCAIbHBIE YUe€OHbIC JIEUCTBUA,
COBMECTHAS ACATEIBHOCTD.

MeranpeaMeTHbie pe3yJbTaThl OCBOCHUSI IIPOTPaAMMBI CPEIHEro O0IIEero
0o0pa30BaHus JIOJKHBI OTPaXXaTh:

OBJjajieHne YHUBEPCATbHBIMH YUeOHBIMH NMO3HABATEIbHBIMH
JEUCTBUSIMH :

1) 6a30Bble JIOrHYecKHue JeicTBUS:



CaMOCTOSITETbHO  (pOpMYIMpOBaTH U aKTyaJIU3UPOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOIB30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTMYECKOT'O MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiaccUUKaUKM, OOOOIIEHHUS), pPaCKPhIBATh
CMBIC]T OMOJIOTUYECKHX TOHATHH (BBIACIATh WX XapakTEpHbIC MPHU3HAKH,
yYCTaHABJIUBATh CBSI3U C IPYTUMU MOHSATHUSIMM);

ONPENENATh 1N JEATEeILHOCTH, 3ajlaBas MapaMeTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH pE3yJIbTaThl MAESATEIbHOCTH C TOCTaBJIECHHBIMU
LETISIMU;

WCIOIb30BaTh OHOJIOTUYECKUE TIOHATUSL JJIsi OObSICHEHUS (AKTOB U
SIBJICHUM )KUBOU IPUPOJIBL;

CTPOUTH JIOTMYECKHUE PpaACCYX AEHUS (MHIYKTUBHBIC, AENYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHMUS;

OPUMEHSATh  CXEMHO-MOJENIbHBIE  CpeACTBAa  JUIsl  IPEJCTaBJICHUS
CYIIIECTBEHHBIX CBSI3€HM U OTHOILICHUN B U3y4aE€MbIX OMOJIOTMYECKNX 00BEKTaX,
a TakXe MPOTUBOPEUYUIN PA3HOTO POJiA, BBHIABICHHBIX B PA3JIMUHbBIX
MH(OPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs POOJIEMBI C YIETOM aHalM3a UMEIOIINXCSI
MaTepUalIbHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE
PEe3yJIbTATOB IIEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUM JIEITEIILHOCTH;

KOOPJIMHUPOBATH U BBIOIHITH pa0OTY B YCIOBHSIX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUN KU3HEHHBIX MPOOIeM.

2) 0a3oBbIe McCIeI0BaTEIbCKUE 1eHCTBUS:

BJIaJICTh HaBBIKAMH  Y4EOHO-HMCCIIEIOBATEIIbCKOH | MIPOECKTHOMN
NESATENbHOCTH, HABbIKAMHM  pa3pelieHus Mpo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSATEIBLHOMY MOMCKY METOOB PEIICHHS MPAKTHUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOAO0B O3HAHHS;

UCIIOJI30BAaTh PA3JIMYHBIE BBl JIEATEIBHOCTH IO IOJYYEHUIO HOBOTO
3HaHUS, €r0 HMHTEPNPETAINHU, MPEOOPA30BAHUI0 M MPUMEHEHHUIO B Y4EOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COI[UATBHBIX IPOEKTOB;

dbopMuUpoBaTh  Hay4yHbBIA ~ THUI ~ MBIIUICHUS,  BIAJACTh  HAYy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHSITUSMHA U METOJIAMU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU

ACATCIbHOCTH U JKU3HCHHBIX CUTYyallUAX,



BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HaXOJUTh apryMEHTHI AJsl J10Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHHS;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHUS 3a7aud pPe3yNbTaThl,
KPUTHYECKH OIICHUBAThb HMX JOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHHBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1eJIEHANPaBIEHHbIN MOUCK MEPEHOCca CPECTB U CIIOCOO0B
JIEUCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO M MMPAKTUYECKYIO 00JIacTH
KHU3HEICATEITHbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJI€H, MIpeJIaraTb OpUrHHAIbHBIEC TOAXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTePHATUBHBIE PEIICHHS.

3) pabora ¢ nundpopmauueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HWHMOpManuu (TEKCTe
y4eOHOro MocoOusi, HAy4YHO-NOMYJISPHOM JHTEepaType, OHUOJIOrHYECKUX
CIIOBapsiX W CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHere),
aHaJM3UpOBaTh MHGOPMALMIO PA3JIMYHBIX BUIOB U (OpM IMpencTaBICHMS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTHh M HEMPOTUBOPEUHBOCTB;

(GopMyTupOBaTH 3aMPOCHl U MPUMEHSAThH PA3TMYHBIE METO/IbI MPU TTOUCKE U
otOope Orooruyeckoi nHPpopMaIuu, He0OXOAMMOM JIJIsl BRITIOJTHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMBIT UCHOJIB30BAaHUS MH()OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIIOJIb30BAHHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMY TpeacTaBiIeHUs
Oouonornyeckort wuHpopManmu (cxeMmbl, Tpaduku, AHATPaMMBI, TaOIUIIBI,
PUCYHKH U JIPYTO€);

UCIIONIb30BaTh HAay4HbIA S3bIK B KayecTBE CpEACTBAa Npu padoTe ¢
Ouonorndyeckor uWHGOpMAIMEH: TPUMEHITh XUMHUYECKHE, (QU3NYecKue u
MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, POpMYJIbl, a0OpEeBHATYPY, HOMEHKIIATYPY,
UCTONB30BaTh M MPEeoOpa3OBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HATJISITHOCTH;

BJa/JeTh  HaBBIKAMU  paclo3HaBaHUs W  3allUThl  MHOpMaluWy,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

Osgi1aieHHe YHHBEPCAJbHBIMUA KOMMYHHKATUBHBIMU JIeiCTBUSIMMH:

1) oO1enme:



OCYIICCTBIISATh KOMMYHHKAIlMd BO BcexX cdepax KHU3HH, aKTHBHO
y4acTBOBAaTh B JMAJIOrE WM JMCKYCCHUU MO CYIIECTBY OOCYXIA€MOW TEMBI
(ymeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBaTh CYXXJICHHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEIJIaraéMou 3a/1auu, yYUThIBaTb MHTEPECH U COrIaCOBAHHOCTH
MO3ULNHI APYTUX YYACTHUKOB JUAJIOTA WU TUCKYCCHUN);

pacro3HaBaTh HeBepOaJIbHBIE CPEJCTBA OOIICHUS, TTOHUMATh 3HAYEHUE
COITMAIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS! KOH(MDIUKTHBIX CUTYaIIUMH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BIIQJICTh Pa3IMYHBIMH CIIOCOOaMH OOIIECHHS U B3aUMOJICHCTBUS, IIOHUMATh
HAMEpPEHUsS JPYruxX JIoJed, TMPOSBISATh YBAKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOM (hopme GOopMyTUPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUS C UCHOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTh:

MOHMMAaTh Y UCIIOJIb30BATh MPEUMYILECTBA KOMaHIHOW ¥ UHIUBUIYaTIbHOU
paboTel MpU  pemieHuH  OWOJOTMYECKOM  MpoOjeMbl, 0OOCHOBBLIBATH
HEOOXOJUMOCTh MPUMEHEHUS TPYMIOBBIX (POPM B3aUMOJICUCTBUS MIPU PEIIEHUU
y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIHUX
MHTEPECOB ¥ BO3MOKHOCTEH KaXJ0T0 YJeHa KOJICKTUBA;

MPUHUMATh 1[€IM COBMECTHOM JEeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTWKECHHMIO: COCTABJIAThH IUIAH JICUCTBUM,
pacrpenensaTh pojd ¢ y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaTh
COBMECTHOM padoThI;

OIICHUMBATh KAa4€CTBO CBOETO BKJAJa M KAXKJOr0 y4aCTHHKAa KOMaH[bl B
oOIIUI pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE€ MPOEKTHI, OIIEHUBATh MJEHM C TO3UIMHU HOBU3HBI,
OpPUTMHAIIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYAIUAX, TIPOSIBIISATH TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMHU JI€HCTBUSIMH:

1) camoopranuszanmus:

UCIIOJIb30BaTh OMOJOTMYECKWE 3HAHWS JIJI BBISBICHHUS TMPOOJIEM M HUX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIIUAX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYSCKUX 3HAHUU IEJICBBIC M CMBICIOBBIC
YCTAHOBKHU B CBOUX JCHCTBUSIX M MOCTYIKAX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;



CaMOCTOSITENIBHO ~ OCYLIECTBJIATH  ITO3HABATEIBHYIO  JEATEIBHOCTD,
BBISIBJISAITH NIPOOJIEMBI, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJlayd B
00pa3oBaTeIbHOMN N€ATETbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pPEIICHUs MpoOJIeMbl C Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTECHHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacIMpATh paMKH y4eOHOI O IPeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTECHUI;

JienaTh ~ OCO3HAHHBIA  BBIOOp,  apryMEHTHpPOBaThH  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO HIIUPOKOW SPYAHUIIMHU B
pPa3HBIX 00JIACTAX 3HAHWM, MOCTOSHHO TOBBIMIATH CBOW 00pa30BATENbHBIN U
KYJBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJILTATOB LIEIISAM;

BJIQJIETh HaBBIKAMHU [I03HABATEIBHOM pPEPIEKCUHM KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHUI1, UCIIOJIb30BaTh NMPUEMBI pedICKCUU sl OLIEHKH CUTYalluu, BbIOOpa
BEPHOI'0 pELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELIECHUS MO HX
CHI)KEHHUIO;

OPUHMMAaTh MOTHBBI M apryMEHTBHl JIPYruX IpU aHAJIU3E€ PE3yJbTaTOB
NEeSTENbHOCTH;

3) npuHsATHE Ce0s M APYTrUX:

OpUHUMATh ce0s, MOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHThl JPYruxX IIpU aHAIU3€ pPE3YJIbTATOB
NS TENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OIIKUOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJ0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yNbTaThl OCBOCHHS COACpXKaHHS y4eOHOro mpeaMera
«buonorusi» Ha yrayON€HHOM YpOBHE OpPHEHTHPOBAHBI Ha oOecreueHue
npo¢unbHOro  oOyueHusi oOydarommxcss Ouonmornu. OHHM — BKIIIOYAIOT:
cnenuuyeckue st OUOJIOTMU HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JeHCTBUN
110 OCBOCHHIO, MHTEPIIPETAINH U TIpeoOpa30BaHUIO 3HAHUH, BUIBI



JEATEIbHOCTHU IO TOJYYCHHIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, @ TaKKe B pEAIbHBIX MKU3HEHHBIX curyanusx. lIpenmerHsie
pe3yabTaThl MPEACTABICHBI 10 TOaM U3yUCHHUS.

[IpenmerHbie pe3ybTaThl OCBOCHUS yueOHOro npeamera «buonorus» B
10 knacce nOMXKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHMI O MECT€ W POJIU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI M pEHICHHMH MpoOJieM parMoOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
Ononoruu;

BJIQJICHUE CHUCTEMOW OWMOJOTMYECKUX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOITOJIAraronue OMOJOTUYECKHEe TEPMUHBI M TOHATUS (KH3HB, KIIETKA,
OpraHu3M, MeTadoJIu3M, T'OMEOCTa3, CaMOPETryJIALMs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIIOTMUECKUE TEOPHUHU
(xknerounas Teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHOcTH T. Moprana), yuenus: (H. 1. BaBunoBa — o nienTpax
MHOTrooOpa3usi ¥  MPOUCXOXKACHUS  KYJIbTYPHBIX  pacTeHUM), 3aKOHBI
(emrHOOOpa3Ms MOTOMKOB MEPBOT'O MOKOJICHUSI, PACIIEIIIICHUS, YUCTOThHI TaMeT,
HE3aBUCHUMOro HacienoBanuss [. MeHagens, TOMOJIOTMYECKUX pPSAOB B
HaCJIEICTBEHHOU U3MCECHYUBOCTHU H. . Baswuiosa), [IPUHLIUIIBI
(KOMITJIEMEHTapPHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOI'O MO3HAHUS, UCMOJIb3yEMbIX B
OMOJOTUYECKUX MCCIEIOBAHUAX KUBBIX OOBEKTOB (ONMHUCAHHUE, W3MEPEHHE,
HaOJII0/IeHHE, SKCIIEPUMEHT);

YMEHHE BBIJICNIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MTPOKAPUOT
U DYKapUOT, OAHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHH, KUBOTHBIX W YEJIOBEKA, CTPOCHHSI OPTaHOB U
CUCTEM  OpraHOB  pAacCTEHWil,  J>KMBOTHBIX,  YEJIOBEKa, MPOLIECCOB
KU3ZHENEATEIbHOCTH, MPOTEKAIINX B OpraHM3Max PACTECHUM, XUBOTHBIX H
YeloBeKa, OMOJOTMYECKHX TPOIECCOB: OOMEHa BemecTB (MeTaboiu3Mm),
MIPEBpAILCHHs] SHEPIrur, OpPOKEHHUs, aBTOTPOPHOIO M TeTepOTPO(HOrO THUIIOB
nuTaHusi, GOTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MEH03a, FraMeTOreHe3a,
AMOpHOreHesa, NOCT3MOPUOHAJIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHANBUYaTLHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), B3aUMO/ICHCTBUS TEHOB,
reTepo3uca, MCKYCCTBEHHOI0 0TO0pa;

YMEHHE YCTAaHaBJIMBATh B3aUMOCBSI3U MEXIY OpraHOUIaMU KJIETKH U HX
GYHKIUSAMU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEW M UX (PYHKIUSIMHU, MEKITY

opraHaM U CUCTEMAaMHU OPIraHOB Y paCTCHHﬁ, ZKHMBOTHBIX 1 YCJIOBCKA U UX



(GYHKIMSAMU, MEXKIY CHUCTEMaMH OpPraHOB M MX (DYHKIUAMH, MEXIY dTaraMu
oOMEHa BEMIECTB, JTalaMH KJIETOYHOTO IIMKJIA W JKA3HEHHBIX IIMKJIOB
OpPraHU3MOB, dTanaMu 3MOPHUOHAILHOTO Pa3BHTHSI, TEHOTUIIOM U (EHOTHIIOM,
dbenotunom u pakTopaMu cpeabl 0OUTaHNUS;

YMEHUE BBISBIISATh OTJIMUUTEIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIIONH30BAaTh COOTBETCTBYIOIIHME APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO U CHUMBOJIUKY JIJIsI I0Ka3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECCKUX TPYIITT,

yMEHUE pemaTh OWOJOTWYECKHE 3a/add, BBIIBIATH MPUYUHHO-
CIIC/ICTBCHHBIC CBSI3M MEXTY HCCICIYEMBIMH OHOJIOTMUYECKUMU TPOIECCaMU H
SBJICHUSIMH, JIeJaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TOJYYCHHBIX
pE3yNbTATOB;

YMEHHUE BBINOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKUue paboThl, cOOII0IaTh
paBuiia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPATh HX OSKCIEPUMEHTATHLHBIMU
cpenctBamu, (HOPMYITUPYS I€Tb HCCICAOBAHUS, aHAIM3UPOBATH IMOIYYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOBL;

yYMEHHUE Yy4acTBOBATh B Y4€OHO-UCCIIENOBATEILCKONU padOTe MO OHUOJIOTUH,
AKOJIOTUU ¥ MEJIUIIMHE, TIPOBOAMNMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
MyOJUYHO  TPEACTABIATH  TOJAYYCHHBIE  pE3yabTaThl HAa  YYCHHYECKHUX
KOH(epeHIHUsIX;

yMEHHUE OIIEHUBATh ITHUYECKHE ACIEKThl COBPEMEHHBIX HCCJICIOBAHUM B
objmacTh  OWOJIOTMM W MEOUIMHBI  (KJIOHHUPOBAaHMWE, HCKYCCTBEHHOE
OIJIOIOTBOPEHUE, HAINPaBJIEHHOE N3MEHEHNE TeHOMA M CO3/IaHNEe TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBHIOOP Oymylieit npodeccnoHaibHON
TESTENHHOCTH B 00J1ACTH OMOJIOTHUHY, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPHUHAPHH,
CEIIbCKOTO XO3SIUCTBA, 1107010 (S:70) 7 IIPOMBIIIICHHOCTH, YIIayOJIsITh
MO3HABATEIbHBIM  WMHTEpPEC, HAINpaBJICHHBIM HAa  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MPOQPECCUN U MPOAOHKEHIE OMOTOTHIECKOTO 00pa30BaAHUS
B OpraHU3ANMIX CPEAHETO MPOdhEeCCHOHATBHOTO M BBICIIIET0 00pa30BaHMUSI.

[IpenmeTHBIC Pe3yNIbTaThl OCBOCHHSI yueOHOT0 npeameTa «buomorus» B
11 knacce nOMXKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJIM OHWOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHWH COBPEMCHHOW €CTECTBECHHO-HAYYHOM
KapTUHBI MHpa, B TO3HAHWU 3aKOHOB TMPUPOJBI M PEHICHUU JKOJIOTHYECKUX
po0JIEM YeI0BEUECTBA, a TAK)KE B PEIICHUH BOMPOCOB PAIIMOHATILHOTO



IPUPOIONIONB30BAHMS, U B (POPMUPOBAHMY IIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOLIECTBY, YENOBEKY, O BKJIAJE€ POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHY;

yMEHHUE BIAJETh CUCTEMON OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET
OTIpe/IeNICHUs] M TIOHMMAaHWE CYIIHOCTH OCHOBOIIOJATAIONINX OHOJIOTHYEeCKUX
TEPMUHOB M MOHATHUM (BHJ, SKOCUCTEMa, Ouochepa), OMOIOrHYecKue TEOpUu
(aBomronronHas teopust Y. JlapBuHA, CHUHTETHYECKas TEOPHsS DBOJIIOIHH),
yuenusi (A. H. CeBepuoBa — 0 MNyTsX W HampaBieHUsX sBoironuu, B.U.
Bepnanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOro paBHOBecus J[xx. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonactsa K. M. bapa), npasuna (munumyma FO.
JInbuxa, SKOJOrMYECKOM MUPAMHIBl SHEPTUH), TUIOTE3bl (THUIOTE3a «MHpa
PHK» V. I'unGepra);

YMEHHE BJAJETh OCHOBHBIMM  METOJAaMHU HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3YEMbIMH B OHOJIOTHYECKMX HCCIEAOBAHUSIX IKUBBIX OOBEKTOB U
AKOCUCTEM (OIMHCaHKUe, U3MEpEeHHe, HAOII0JIEHUE, IKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIIEHKU aHTPOIOI€HHBIX U3BMEHEHU B IPUPOJIE;

YMEHHUE BBIIETATh CYIIECTBEHHBIE NPU3HAKU: BUJIOB, OHUOI€OIICHO30B,
AKOCUCTEM U Ouocdepbl, CTaOMIN3UPYIOIIET0, ABMXKYIIETO U Pa3pbhIBAOLIETO
€CTECTBEHHOI' O otoopa, aJIONaTPUYECKOr0 u CUMIIATPUYECKOTO
BUJI000pa30BaHMsl, BIUAHHUS JBIXKYIIMX CHUJl OSBOJIOIMUM Ha TeHO(OH]
MOMYJISAIINH, TTPUCITOCOOJIEHHOCTH OPTraHU3MOB K Cpelie OOUTaHMs, YepeT0BaHUS
HANPaBJICHUA DSBOJIOLMK, KPYroBOPOTa BEIIECTB W IIOTOKA DHEPrUU B
HKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY MPOLECCAMU 3SBOJIOIUH,
JBIDKYIIUMU CHUJIaMU aHTPOMNOTeHe3a, KOMIIOHEHTAMH Pa3JIMUHBIX YKOCHUCTEM U
MPUCTIOCOOJICHUSAMH K HUM OpTraHU3MOB;

YMEHHE  BBISBIATh  OTJIWYUTEIbHbIE MPU3HAKU  KUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie 0OMTaHUs, aOMOTUYECKUX U OMOTUYECKHUX
KOMITOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€Hl OpPraHM3MOB B COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIMOJIb30BaTh COOTBETCTBYIOIIUE ApPTyMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY JJIsI JI0Ka3aTeIbCTBA POJCTBA OPTAHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aWUMOCBS3UM OPraHU3MOB W Cpeabl OOWUTaHUf,
€IMHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHEHUS MHOroo0pas3us
BUJIOB U SKOCHCTEM KaK YCJIIOBUSI COCYIIIECTBOBAHMS MTPUPOJIBI U YEIIOBEUECTRA;

yMEHHME pematb OWOJOTMYECKHE 3aJaud, BBISIBISATH IMPUUYUHHO-

CJICACTBCHHBIC CBA3H MCKAY UCCICAYCMbIMU OMOJIOTMYECKUMH nmpoueccaMu U



SBJICHUSMHM, JieJaTh BBIBOJAbI M TMPOTHO3bI HAa OCHOBAaHUHM TONYYEHHBIX
pe3yNbTaTOB;

YMEHUE BBINOIHATH Ja0OpPaTOPHBbIE U MPaKTHYECKHE padOThl, COOIOAATH
npaBuiia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIbHBIMU
cpeacTBamu, (HOpMyIUpys IeNIb MCCIEAOBAHMS, aHATU3UPOBATH MOMyYEHHBIC
pE3yNbTaThl U J€NIaTh BHIBOIBI,

yMEHHE y49acTBOBaTh B YUCOHO-HCCIIEIOBATEIIBLCKON paboTe 1o OHOIOTHH,
HKOJIOTUU ¥ METUIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPENCTaBIATh  TONYYCHHBIE  PEe3yNbTaThl HAa  YYCHHUECKUX
KOH(pEepeHITUAX;

YMEHHE OLEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXONKIECHUH KU3HH,
YellOBeKa M YENIOBEYECKMX pac, O NPUYMHAX, TMOCIEACTBUAX U CrHocobax
nperoTBpalleHus rao0aabHbIX U3MEHEHUH B Onochepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIM BBHIOOP Oyaylieil npodeccnoHalibHON
NESATENbHOCTY B 00JacTH OWOJIOTMM, HKOJOTUH, MPUPOJONOIH30BAHMS,
MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPHUHAPUH, CEITLCKOTO XO35HCTBA,
MUIIEBOM  MPOMBINIIEHHOCTH,  yIAyONATh  TIO3HABATENbHBIM  MHTEpEC,
HaIlpaBJI€HHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOAOKEHNE OHMOJIOrHYecKoro oOpa3oBaHHs B OpraHU3alUsAX CpPEAHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KoJunyecTBo yacoB
DJIeKTpOHHbIE (LU (POBbHIE)
n/ pa3iesioB U TeM KonTposabHbie IpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypchl
n NMPOrpaMMbl padoThbI padoThbI
1 buonorus kak Hayka 1
5 2KuBble cuctemsl U UX )
M3y4YeHUe
3 buonorust kinetku 2 0.5
Xumuyeckas
4 10 1
OpraHu3aIys KICTKU
Crpoenue u KITUH
KJIETKH
OOMeH BEIIECTB U
6 MpeBpalieHue SHSPTUun 9 1
B KJIETKE
HacnenctBennas
7 uHpOpManusi U 9 0.5
peanuzanys €€ B KIIETKE
JKW3HEHHBIN UK
8 6 1
KJIETKH
Crpoenue u KITUH
9 P Pyn 17 15
OpraHU3MOB
10 Pasmuoxenue u 8 1.5




pa3BHUTHE OPTAaHI3MOB
I'enetnka — Hayka o
HACJIEACTBEHHOCTH U

11 8 2 0.5
U3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH

12 P 10 1
HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH

13 P 6 1
M3MEHYHUBOCTH

14 I'eneruka uenosexa 0.5

15 Cenekiusi OpraHu3MOB 1
buorexuonorusa u

16 CHUHTETHUYECKAS 4
onomorus

17 PesepBHOE Bpems 1

OBLIEE KOJIMYECTBO

1 102 13

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/

I

HaumenoBanue
pa3esioB U TeM

NpPOrpaMMbl

KoanuyecTBo 4acoB

Bcero

KonrtpoabHbie

padoThI

IIpakTH4eckue

padoThbI

DJIeKTpOHHbIe (HU(POBbHIE)

o0pa3oBaTejbHbIE PeCypchl

3apoxAeHUE U pa3BUTHE
HBOJIFOLIMOHHBIX
MpEJICTaBICHUN B
OMOJIOTHH

MukposBoTIOIUS U €8
pEe3YIbTATHI

14

MakposBoTroIus u eé
pe3ynbTaThl

[poucxoxaeHue u
pa3BHUTHE )KU3HHU HA
3emie

15

1.5

[Ipoucxoxnenue
YeJIOBEKa —
AHTPOIIOTCHE3

10

DKOJIOTHsI — HayKa O
B3aNMOOTHOIICHUAX
OpPraHu3MOB U
HaaAOPraHu3MCHHBIX
CHUCTEM C OKpYKaroLIen
cpenou

0.5

OpranusMmel 1 cpena

1.5




oOuTaHus

3 DKonorus UBHJJOB u 9 05
TIOTTYJISITIAIA
DKOJIOrHs COOOIIECTB.

9 DKOJIOTUYECKUE 12 0.5
CHUCTEMBI

10 Bbuocdepa — rnmobanpHas 6
JKOCUCTEMA

1 YeoBek u 6
OKpY’KaroIas cpeja

12 PesepBHoe Bpemst 8

OBIIEE KOJIMYECT
. BO 102 75

YACOB I10 ITPOTPAMME







ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/

11

Tema ypoka

KoaunyecTBo 4acoB

KontpoanHbie
Bcero P

padoThI

IIpakTH4eckue

padoThI

Jara
U3yUYeHUSs

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTeJibHbIE

pecypcbl

buomnorus kak KOMILJIEKCHas
HayKa U KaK 4aCTb
COBPCMCHHOI'O 06H_IGCTB3

JKuBbIe cUCTEMEBI H UX
CBOWCTBA

ypOBHCBa}I opraHusanusa
KHUBBIX CUCTEM

HcTopus OTKpeITHS U
U3YyUYCHHS KIETKH.
Knerounas teopus

Meroasl MOJNIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTuueckas padbora
«3y4yeHue MeTo10B
KJIETOYHOW OMOJI0TUHU
(xpomarorpadus,
anekTpodopes,
nuddepeHanpHoe
neHtpudyruposanue, [11IP)»

0.5




XUMHUYECKUH COCTAB KJIETKU

MuHepanbHbIe BeecTBa
KJIETKHU, UX OHOJIOTHYecKast
poJIb

Opranuyeckue BelIecTBa
KJIETKH — OCJIKH.
JlabopaTopHnas pabota
«OO6HapyxeHHe OeKoB ¢
MOMOIIBIO KAYECTBEHHBIX

pEeaAKLHI

0.5

CgoiicTBa, KnaccupuKanys u
byHKIIMN OEITKOB

10

OpraHuyeckre BenecTa
KJIICTKW — YI'JICBOJBI

11

OpraHuyeckre BenecTa
KJIETKH — JIUTIH]IbI

12

HykiienHOBBIE KUCTIOTHI.
JHK u PHK. JIabopaTopHas
pabota «MccnenoBanue
HYKJICMHOBBIX KUCJIOT,
BBIZICTICHHBIX U3 KJIETOK

Pa3JIMIHbIX OPIraHU3MOB»

0.5

13

Crpoenue u pynkiun ATO.
Apyrue
HyKjIeo3uaTpudocdaTs
(HT®D)




14

Cexsenuposanue J[HK.
MeToabI TEHOMHKH,
TPaHCKPUIITOMUKH,

IMPOTCOMUKHU

15

MeTonsl CTpYKTYpHOU
Ouosorun

16

THIBI KIETOK.
IIpokaproTuueckas KJIeTka

17

CTpoeHue 3yKapuoTHIECKOU
kieTku. [IpakTuyeckas
pabota «/3y4ueHue CBONCTB
KJIETOYHOW MEeMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmapar
KJIETKU

19

OnnomeMOpaHHbIC
OpTaHOUJIBI KJIIETKH.
[IpakTuueckas pabora
«3yueHne NBUKEHUS
LUTOIIa3MEI B
PACTUTENBHBIX KIETKAX)»

0.5

20

[TomyaBTOHOMHBIE
OPTaHOMIbI KJICTKH:
MUTOXOHJIPHH, TUIACTH/IBL.
JlaGopaTtopHnas pabota
«HccnenoBanue miazMonusa
u aceI1jia3dMojin3a B

PACTUTCIILHBIX KJICTKAX)

0.5




21

HememOpaHHbIe OpraHou/ b1
KJIETKH

22

CtpoeHue u QyHKIMHU sapa

23

CpaBHUTENIbHAS
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «3ydenue ctpoeHus
KJICTOK Pa3IUIHBIX

OpTraHU3MOB»

0.5

24

AccuMwanys 1
JTUCCUMUIISALINS — JIBE
CTOPOHBI METa0O0NIN3MA.
Tumbl oOMeHa BelecTB.
JlaboparopHnas pabota
«3yueHne KaTaIuTHIECKOU
aKTUBHOCTH (DepMEHTOB (Ha
npyUMepe aMUIIa3bl I

KaTajasbl)»

25

DepMEHTATUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
MeTaboar3Ma.
JlabopaTopHnas pabota
«3yueHue
(dhepMEeHTaTUBHOTO
paciierieHus: epoKcuaa
BOJOPO/ia B PACTUTEIIbHBIX U

JKHUBOTHBIX KICTKax»

0.5




26

benku-akTuBaTOpHI N OSIKU-
WHTHOUTOPBI

27

ABTOTpOGHBIN THIT OOMEHA
BEILECTB

28

dorocunte’

29

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE
poreccoB POTOCHHTE3A U

XCMOCHHTE3a»

0.5

30

AHa3poOHBIE OPraHU3MBI.
Bunpr Opoxenus.
JlaGopaTopHnas pabota
«CpaBHEHHE MPOLIECCOB

6pO)KGHI/I$I 1 ObIXaHUs»

31

AdpoOHBIE OPTaHU3MBI.
OTaIbl SHEPreTUYECKOro
oOMeHa

32

OHeprusi MeMOPaHHOTO
rpajJueHTa MPOTOHOB.
Cunte3 AT®: pabota
npotoHHON AT®-cunTa3sl

33

Peakiuu matpuyHoro
CUHTE3a

34

Tpanckpunuus —
MarpuuHblii cuHTe3 PHK

35

Tpancmsiius u e€ dTanbl




36

KonmupoBanue aMHHOKHCIIOT.
Poinb pubocom B 6rocuHTE3E
Oelka

37

Opranuzanus reHoMa y
MPOKAPUOT U DYKAPHOT

38

MonekynspHble MEXaHU3MBI
JKCIIPECCUU T€HOB Y
JYKapuoT

39

Bupychel — BHEKIIETOUHBIE
(hOpPMBI KU3HH U
00JUraTHbIE Mapa3uThl.
[IpakTuyeckas pabora
«Co3anre MOJICJIM BUPYCa

0.5

40

Bupychsbie 3a005eBanus
YeNoBeKa, )KUBOTHBIX,

pacTeHui

41

HanotexHomoruu B

OMOJIOTUU U MEIULINHE

42

JKU3HEHHEBIN IUKIT KIETKA

43

Martpuunsbiii cunre3 JJHK

44

Xpomocowmsbl. JlabopaTopHas
paborta «/3yuenue
XpPOMOCOM Ha I'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'IGHI/IG KJIICTKU — MHUTO3

46

Tune! knetok. Kapuokunes u

0.5




nuTokuHe3. JlabopaTtopHas
paborta «Habmonenune

MHUTO34a B KJICTKAX KOHYHNKA
KOpEIIKa JTyKa (Ha TOTOBBIX

MUKpoOIIpenaparax)»

47 Perymnsauus »xu3HEHHOTO 1
IIMKJIA KJIETOK

48 Opra"u3M Kak €JJMHOE I1eJI0e 1
TkaHu pacTeHHII.
JlaGopaTtopHnas pabota

49 . 1 0.5
«3yuenue TkaHen
pacTeHuin»
TKaHU )KUBOTHBIX U

50 yenoBeka. JlabopaTopHas 1 05
pabota «/3yuenue Tkanei '
YKUBOTHBIX)
Opranbl. CucTEMBI OPTraHoOB.
JlaGopatopHas pabota

51 1 0.5
«M3yueHune opraHon
I[BETKOBOT'O PACTECHHUS»

52 | Omnopa Tena OpraHu3MoB 1

53 | /JIBwxeHue opraHu3MOB 1

54 | Tluranuwe opraHu3MoB 1

55 | Ilutanue MO3BOHOYHBIX 1

KHUBOTHBIX.
HI/IH_IeBapI/ITCJ'IBHaH CHUCTCMA




YCJIO0BCKAa

56 | JlpIxaHue OpraHu3MoOB

57 JlpIxaHue MO3BOHOYHBIX
KHBOTHBIX U YEJIOBEKA

58 Tpancnopt BemecTs y
OpPTraHNU3MOB
KpoBenocHas cuctema

59 | mMO3BOHOYHBIX KUBOTHBIX U
YeJI0BeKa

60 | Brimenenue y opraHu3zmMoB

61 | 3ammTa y opraHu3MoB

62 NMMyHHas cucrema
4eJI0BEKa

63 Paznpaxumocts u
PETyISIHs Y OpraHu3MOB
I'ymopasibHast perynsnus u

64 | »HIOKpHHHAs cHCTEMa
KHBOTHBIX U Y€JIOBEKa

65 DopMBI pa3MHOKECHUS
OpPTraHNu3MOB

66 | IlomoBoe pa3zmMHOXKEHUE

67 | Meiio3

68 | I'amerorenes. O6pa3oBaHue 0.5

¥ Pa3BUTHUE MOJIOBBIX KJICTOK.
JlaGopatopHas paboTa




«M3ydenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenaparax»

69

I/IH,Z[I/IBI/I,I[yaJ'IbHOG Pa3BUTHEC
OpraHn3MOB — OHTOI'CHEC3

70

3a1<nazu<a OpraHoB U TKaHEH
N3 3apOJAbIIIICBLIX JINCTKOB

71

Poct u pazBuTHE KUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsIBIICHNE TIPU3HAKOB
CXOJICTBA 3apOJbIIIEH

IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3mMHOXeHMe U pa3BUTHE
pactenuil. Jlaboparopnas
pabota «CTpoeHue opraHoB
Pa3sMHOXEHHUS BBICHINX
pacTeHum»

0.5

73

Hcropus cranoBieHus 1
pa3BUTHS TEHETUKU KaK

HayKU

74

OCHOBHbBIE TIOHATHUS U
CUMBOJIBI T€HETHKH.
JlaGopaTtopHnas pabota
«/Ipo3oduna kak 00BEKT
TCHETHUYCCKUX

HUCCIIENOBAHUI

0.5




75

3aKOHOMEPHOCTH
HaCJIe0BaHUS TTPU3HAKOB.
MounorubpuaHoe
CKpEIIIMBaHHE.
[IpakTuueckas pabora
"N3yueHune pe3ynbTaToB
MOHOTUOPHIHOTO
CKpeluBaHus y Apo30dribr"

0.5

76

[luTonornyeckre OCHOBBI
MOHOTHOPHIHOTO
CKpEIBaHHS

77

AHanuzupyroiiee
ckpemuBanue. Henonnoe

JOMUHHUPOBAHNC

78

JurnbpuaHoe CKpenmBaHue.
[TpakTueckas padbora
«M3ydenue pe3ynbTaToB
JUTUOPUAHOTO CKPEIINBAHUS
y Jp030QHITBD»

0.5

79

LuTomoru4eckre OCHOBBI
JUTHOPUTHOTO CKPEIIMBAHMS

80

CremieHHOe HacIeI0BaHUE

IPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HACJICICTBEHHOCTH

82

I'enetuka noma




83

I'enoTun kak mnenocTHas
CHUCTCMaA

84

I'eneTn4ecKkuii KOHTPOJIIb
pa3BUTHUS PACTECHUH,
JKUBOTHBIX U 4YEJIOBEKA

85

HM3MeH4YnBOCTD IIPU3HAKOB.
Buasl uaMeHunBocTH

86

Monuduxarmontas

HU3MCHYHUBOCTD

87

BapuaunoHHslii psag u
BapHaIlOHHAs KpUBasl.
JlaGopaTopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEH
MOTU(PUKAITIOHHOM
u3MeHuuBoctu. [loctpoenue
BapHAIMOHHOTO psija U
BApUAIMOHHON KPUBOI»

0.5

88

Ienorunmueckas
W3MEHYUBOCTb.
KomOnuaTuBuas

U3MCHYHNBOCTH

89

MyTaunoHHas
U3MEHYHBOCTb.
[IpakTuyeckas pabora
«MyTtauu y 1po3o¢puiisl (Ha
TOTOBBIX

0.5




MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoIIeCcca.
OIUTreHEeTHKA B
SIHMIC€HOMHUKA

91

I'eHeTHKa yeloBEKA.
[TpakTrueckas padbota
«CocTaBlieHrE U aHAIN3
POAOCIOBHOIN

0.5

92

MeToapl MeTUITTHCKON
T€HETUKHU

93

3HayeHne METUIITHCKON
T€HETHKHU B
MPEIOTBPALICHUH U JICUCHUU
reHeTUYECKHUX 3a00JIeBaHMi

YCJIOBCKAa

94

OCHOBHBIE ITOHSITHS
cenekuuu. JlabopaTopHas
pabota «/3y4eHue copToB
KYJIbTYPHBIX PACTCHHUU U
MOPOJT TOMAIITHUX

JKHUBOTHBIX»

0.5

95

MeToabl CeNEeKIIMOHHON
paboTsl. JlabopaTtopHas
pabora «M3ydeHre METOI0B
CEJICKIIMM PACTEHUN»

0.5




96

JlocTrxeHHsI ceneKnun
pacTeHUM U KUBOTHBIX.
[TpakTueckas padbora

«ITpuBHBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHue u
UCTIONIb30BAHUE

T€HETUYECKHX PECYPCOB

98

buortexHonorus kak Hayka u
OTpacib MPOU3BOJICTBA.
[IpakTtuyeckas pabora
«M3ydyenue 00beKTOB
OHOTEXHOJIOT MY

0.5

99

OcHOBHBIE HaIlpaBJICHUA

CUHTETUUYECKON OUOJIOrUu

100

XpOMOCOMHAs ¥ T€HHas

WHKXCHEPUS

101

Menuuunckue

OMOTEXHOJIOTUN

102

Pe3epBHBIN ypOK.
[ToBTOpenwue, 060061IeHNE,

CUCTEMaTHU3aIUs 3HAaHUKN

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

102

135




11 KIIACC

o KoauuyecTBO yacon JJIeKTPOHHbBIE
n/ Tema ypoka KonTtpoabHsbie IpakTH4yeckue flata unpponbie
Bcero H3Yy4YeHUs o0pa3oBaTe/bHbIE
n padoThbI padoThbI pecypeni
1 OBotonmoHHas teopus Y. 1
JapBuHa
JIBrKy1me CUiIb
2 9BOJTIOIIMU BUJIOB 110 Y. 1
JapBuny
Boprba 3a cyiectBoBanue,
3 €CTECTBEHHBIH U 1
MCKYCCTBEHHBIH 0TOOp
dopMmupoBaHue
4 CHUHTETHUYECKON TEOPUH 1
HBOJTIOIIAN
DTamnbl H3BOIOIUOHHOTO
5 MPOILIECCa: MUKPOIBOIIOIIHS 1
¥ MaKPOIBOJFOIHS
[onynsums —
6 AJIeMEHTapHasi eIMHUIIA 1
HBOJTIOLIUU
7 3aKOH T€HETUYECKOrO 1 0.5
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas




pabota «BrlisiBIeHNE
W3MEHYUBOCTH Y 0cO0ei
OJTHOTO BUA»

DnemeHTapHbIe (PaKTOPHI
HBOJIIOLIUU

O¢ddexT ocHoBaTENIS.
DddexT OyTHIIIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M3omnsuuu
MOMYJISIWMN
reorpaduueckas,
ouosornyeckas

11

EcrectBennsiii 0oTOOp —
HANPABISIOIMNN (HaKTOP
HBOJIIOLIUN

12

ITostoBoit oTOOP

13

[Tpucnioco61eHHOCTH
OpPraHMU3MOB KaK pe3yJbTatT
MUKPOIBOIFOIHH.
JlaGopatopHas pabota
«M3yuenue apomoph030B U
WIMOaaNTalui y
pacTeHuil ¥ )KUBOTHBIX»

0.5

14

[Tpumepsnl
MIPUCTIOCOOJICHUH Y
OpPTaHN3MOB:

0.5




MOpP(OJIOTHUECKHE,
(U3HOTIOTHYECKHE,
OHMOXHMMHYECCKHUE,
MTOBE/ICHUECKHE.
Jlaboparopnas pabota
«[IpucrocobneHwst
OpPTraHU3MOB H UX
OTHOCHUTEIbHAS

I_ICJ'ICCOO6p8.3HOCTB»

15

Bun, ero kpurepuu u
cTpykTypa. JlaboparopHas
pabora «CpaBHEHUE BUIOB
0 MOP(OJIOTHIECKOMY
KPUTEPHUIOY

0.5

16

CrtpykTypa BHJa

17

Bunoob6pa3oBanue kak
pe3yabTar
MUKPOIBOJIOIIH

18

CBs13b MUKPO3BOJIIOLIMU U

SIIUICMHUOJIOT NN

19

MakposBosronus.
ITaneonTtosoruueckue
METOAbI 1/13yqu1/151

9BOJJIIOIIMH

20

buoreorpaduyeckue
METO/bI U3yYEeHUS
SBOJIFOIIUH




21

OMOpPHOIOTHYECKHE U
CPaBHUTCIIBHO-
MOP(OIOTHUECKUE METOIBI
W3YUYCHHSI DBOJTIOITUHT

22

MonekynsipHo-
reHETHYECKHUE,
OMOXUMHUYECKHE U
MaTeMaTHYECKHUE METOIbI

HN3YUCHUS DBOJIIOLUU

23

O0111e 3aKOHOMEPHOCTH
HBOJTIOITHN

24

AnanTuBHas paguanus.
HepaBHomMepHOCTH TEMIIOB
SBOJIFOIAHU

25

Hayunblie runoressl
MIPOUCXOKICHUS )KU3HU Ha
3emiie

26

JonayuHsie
IIPEJICTaBICHUS O
3apOXKICHUM JKU3HU

27

OCHOBHBIE 3TAIIbI
HEOPraHWYeCKOM
SBOIIOLNH

28

I'unotessl 3apOXKACHUA
JKHU3HHU

29

UcTtopust 3emiu u MeToabl

0.5




€€ U3y4yeHusl.
Jlabopartopnas pabota
«M3yuyeHue u onucanue
MCKOIIa€MbIX OCTaTKOB

JIPEBHUX OPTaHU3MOBY

30

HavannHbIe pTansl
OPraHUYECKOM 3BOJIIOIIUN

31

DBOJIOIHS DYKAPHOT

32

OCHOBHBIE TaIbl
HBOJTIOLIUH PACTUTEIHEHOTO
mupa. IIpakTnueckas
pabota «3yuenue
0COOEHHOCTEH CTPOEHHUS
pacTeHni pa3HbIX
OT/EJIOBY

0.5

33

OcCHOBHBIE 3Tarbl
HBOJIIOLIUU KUBOTHOTO
MUpa

34

DBOIIOUS )KUBOTHBIX.
[TpakTrueckas pabota
«3yuenne ocobeHHOCTEH
CTPOCHHA IMO3BOHOYHBIX

KHUBOTHBIX»

0.5

35

PazBurtne xu3Hu Ha 3emMite

110 dpaM | MePHOIaM

36

MaccoBbie BbIMHUPAHUSA —




9KOJIOTUYCCKHUE KPU3UCHL
IponuIoro

37

CoBpeMeHHbII
9KOJIOTUYECKUN KPHU3HC,
€ro 0COOCHHOCTH

38

COBpeMeHHaH CUCTCMa
OpTraHNYCCKOro npouujioro

39

OCHOBHEBIE
CHUCTEMATHYCCKHE TPYIIITHI
OpraHN3MOB

40

AHTpOHOJ'IOI‘I/IH — HayKa O
YCIIOBCKE

41

PazButne npeacrasnenuii o
MIPOUCXO0XKICHUHU YEIOBEKA

42

MecTo yenoBeka B CUCTEME
OpraHNUYeCcKOro MUpa.
JlaGopartopnas paboTa
«M3yueHne ocobeHHOCTEH
CTPOCHUS CKeJeTa
YeJI0OBEKa, CBSA3aHHBIX C

MPAMOXOKICHUCM)

0.5

43

JBHKyIlMe CUITBI
AHTPONIOTCHE3A

44

CooTHol1IEeHHE
OMOJIOTHNYECKUX U
COIMAIBHBIX (haKTOPOB B




AHTPOIIOTEHE3E

OCHOBHBIE CTaIUNA

45
aHTPOIIOTeHE3a
46 [Taneorenerrka u
MaJe0reHOMHUKA
47 DBOJIIOIHS COBPEMEHHOTO
YeJI0BEKa
UYenoBeuyeckue pacsl.
48 IIpakTueckas padbora
«M3ydeHue 3KOIOrnIeCKIX 0-5
aJanTalui 4YeJI0BEKay
49 MexucuuIiMHapHbIe
METObl AHTPOTIOJIOTUH
50 3apoxaeHUE U pa3BUTHE
9KOJIOTUU
MeTo1bl 5KOJI0THH.
JlaGoparopnas pabota
51 «3y4yeHne MeTo/10B 0.5
HKOJIOTHYECKUX
HCCIIEIOBAHUID)
59 3HavYeHHE IKOJIOTMUECKUX
3HAHUU JUJIS YEJIOBEKa
53 | Oxonormueckue GpakToOpsI
54 | Abuotnyeckue HaKkTOpPHI. 0.5

CBeT KaK dKOJIOTUUECKHUHI
dakTop. JlaboparopHas




pabota «BrlisiBIeHNE
MPUCTIOCOOTIEHUH
OpTraHU3MOB K BJIUSAHHUIO

CBETa»

55

AbGunoTtndeckue hakTophbI.
Temmeparypa kak
IKOJIOTHUYECKUN (HaKTOP.
JlaGopatopHas pabota
«BrisiBIEHNE
MIPUCTIOCOOICHUH
OpPraHU3MOB K BIHMSIHUIO

TEMIEPATYPhI»

0.5

56

AbGuoTtndeckue hakTophl.
BraxxHocts kak
IKOJIOTHUYECKUN (HaKTOP.
Jlaboparopnas pabota
«AHaTOMHYECKHUE
0COOCHHOCTH pacTCHUH U3
pa3HbBIX MECT OOUTAHMS)

0.5

57

Cpensl oouTanus
OpraHU3MOB

58

buonornyeckue PUTMBI

59

Kuznennsie popmbl
OpPraHNu3MOB

60

buotnueckue gpakTopsl

61

3HaueHne OMOTHYECKHX




B3aNMOJICHCTBUM I
CYIIECTBOBAHUSA
OpraHu3MOB B CpeJie
obuTaHus

62

DKOJIOTHUECKIE
XapaKTePUCTHKU

MOy

63

OCHOBHBIE TOKA3aTENN
HOHYJISILII/II/II YHUCJICHHOCTD,
IIJIOTHOCTB, B03paCTHaH n

H0JIOBasl CTPYKTypa

64

OCHOBHBIE ITOKa3aTeIIN
MOTMYJISIIIN: POKAAEMOCTb,
MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIH

65

DKoslornyeckas CTpyKTypa
HOMYJISIIUN

66

JlnHaMuKa nomymsuuu u e€

perysanus

67

Kpussie pocra
YHMCJIEHHOCTHU HOITYJIALNH.

KpuBble BbIKMBaHMS

68

DKOJIOTHYECKasl HULIA
Buaa. JlJabopatopnas
pabora «IIpucnocobneHus
CEMsIH paCTEHUN K

0.5




pacCcelCHHIO)

Bun xak cucrema

69 .
TIOTTYJISIIIHIA
3aKOHOMEPHOCTHU

70 MOBEJICHUS U MUTpAITUii
JKUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB
— OHOIIEHO3

79 OKxocucreMa Kak OTKpbITast
cucTeMa
Kpyrosoport Beniects u

73 | MNOTOK PHEPruu B
HKOCHCTEME

72 OcHOBHBIE TIOKA3aTeNn
KOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 W3meHenus coobmiecTB —
CYKIIECCHH
[TpupoiHbIE SKOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOoCHUCTEMBI MOPEH 1
OKEaHOB
[IpupoaHbie 3KOCUCTEMBI.

78 DKOCHUCTEMBI TYH/JIp, JIECOB,
CTEIEH, ITyCTHIHb

79 AHTpPOTIOTEHHBIE




9KOCHCTCMbI

80

YpOosKkocucTeMBl.
[MpakTuueckas padora
«I3yueHune 1 ONUCaHUE
ypOOIKOCHCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(hopMHUpPOBaHHS OCHOBHBIX
B3aUMOIEHCTBUI

OpTraHN3MOB B OKOCHUCTEMAX

82

MexaHn3MBbI BO3JEHCTBUS
3arpsI3HEHUM Pa3HBIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
HOMYJIALIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83

buocdepa —
oOIIeIuTaHeTapHas
00os104yKa 3eMiaun

84

VYyenue B. .
Bepnazackoro o 6uocdepe

85

3aKOHOMEPHOCTH
CyHIecTBOBaHMs OHochepbl

86

KpyroBopoTs! BemecTs u

OUOreOXUMHUYECKUE [TUKIIBI

87

3oHaNBHOCTH OHochepsl.
OCHOBHBIE OMOMBI CYIIIN




88

YcToitunBocTh 6uochepsl

89

DKOJIOTHYECKHUE KPHU3UCHI 1

HX IPUYNHBI

90

BosneiicTBre 4eioBeka Ha
o6uochepy

91

AHTpOIIOreHHOE
BO3JICHCTBUE HA
pacTUTEbHBIA U

JKUBOTHBIN MU

92

OxpaHa OpuUpoJIbl

93

OCHOBHBIE IPUHIUIIBI
YCTOMYMBOT'O Pa3BUTHUSA

4eJIOBEYECTBA U IPUPOJIbI

94

PammonannHOE
MIPUPOAOIIOIIBb30BAHUE U
COXpaHEHHE
OMOJOrHYECKOr0
pazHO0Opazus 3emin

95

O00011EeHHE 110 TEME
«MUKpOIBOTIONUS U €€
pE3yIbTaThDY

96

O00011EeHHE 110 TEME
«MaxkposBotonus 1 €€
pE3yIbTaThDY

97

O00011eHNE 110 TEME
«[IpoucxoxaeHue u




pa3BUTHE )KU3HU HA 3€MJI»

98

O0600611eHMe 10 TEMe
«IIpoucxoxnenue
YeJIOBEKA — AHTPOIIOTEHE3)

99

O0o00111IeHHE 110 TEME
«IKOJIOTHs — HayKa O
B3aMMOOTHOIIEHUAX
OpPraHHU3MOB»

100

O00011eHHE 110 TEME
«Opranusmsl U cpena
OOHUTaHUAY

101

O00011eHNE IO TEME
«OKOJIOTHSA BUIOB U

TIOTYJISIAD

102

O0600meHue Mo Teme
«buocdepa — rimodanpHas
HKOCHCTEMA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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