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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebHOMY mipenmety "buonorus” (nanee - OU0JIOTHS) Ha YPOBHE CPEIHETO
obmiero oOpazoBanus pa3padorana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 o6pazoBanuu B Poccuiickoit @enpepanum»y, ®I'OC COO, Konnenmuu mpernogaBaHus
yuebHoro npeamera «buosorus» U OCHOBHBIX MOJIOKEHHUH (enepanbHOil paboueil mporpaMMel
BOCIIUTAHUSL.

VYueOnbit mpeamet «buosorus» yriyonéaHoro yposas uzydenus (1011 knaccer) sBusiercs
OJTHUM M3 KOMIIOHEHTOB IpeaMeTHOM 001acTn «EcTecTBeHHO-Hay4YHbIe TpeaMeThl». CoriacHo
nojoxenusm ®I'OC COO npoduibHbie ydeOHBIE TMPEAMETHI, M3y4aeMble Ha YriayOaéHHOM
YPOBHE, SIBISAIOTCA crocoboM auddepeHumanyu oOydeHHs Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus W MPHU3BAHBI 00ECTICUNTH NMPEEMCTBEHHOCTh MEK/y OCHOBHBIM OOIINM, CPETHIM
001muM, cperHuM MpodhecCHOHATBHBIM U BBICIITUM 00pa3oBaHueM. B To ke BpeMs KaXKIblil U3

THX YYeOHBIX TMPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAH HA TPHOPHTETHOE peIIeHHE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOIINX 33/1a4, CBSA3aHHBIX C MPO(OpUCHTAITUEH
o0yJaromuxcs ¥ CTUMYJIUPOBAHHEM WHTEpECca K KOHKPETHOH 001aCTH HAYyYHOTO 3HAHWS,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOM, KOJIOTUEH, TICUXO0JIOTHEH, CIOPTOM MJTH BOCHHBIM JIETIOM.
[Iporpamma o yue6HOMY npeamety "buonorus" na€r npeacrapieHue o Heau U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosnorusp Ha yriayon€HHOM ypOBHE, onpeenseT 00s3aTenbHoe
(MHBapHaHTHOE) MPEIMETHOE COJIepKaHKe, €ro CTPYKTYPUPOBaHUE IO pa3fiesiaM U TeMaMm,
pacnpezesieHue o KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3YUEHUsl yueOHOTo MaTepuaia
C YIE€TOM MEXIPEMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO TpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs. B mporpaMmme mo 6uosiorun peaan3oBaH MPUHITUTT
MMPEEMCTBEHHOCTH C U3yYCHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO 0O0IIero oopasoBaHus,
Onaroaps 4eMyIpoCMaTPUBAETCS HAIIPABJIEHHOCTh Ha MOCJIEIYIOIIEe pa3BUTHE OMOIOTHYECKUX
3HaHWM, OPUEHTHPOBAHHBIX Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTMYECKOT0 MBIIICHUS, TPEJICTaBICHH O 3J0pOBOM 00pa3e KU3HU, Ha BOCIIUTaHHE
OepeKHOTO OTHOIIEHHUS K OKpYKaIoIel MpUPOJHOH cpezie. B mporpamme o OMOJIOTHN TaKKe
MOKa3aHbl BO3MOXXHOCTH ydeOHoro mpeamera «buosorus» B peanusamuu TtpedoBanuiit ®@I'OC
COO x m1aHupyEeMBIM JIMYHOCTHBIM, METAIPEIMETHBIM U ITPEIMETHBIM pe3ysibTaTaM 00ydeHUs U
B (popMHpOBaHMM OCHOBHBIX BUJOB YyUeOHO-IIO3HABATEIBHON AESITEILHOCTH OOYYArOIIUXCS T10
OCBOCHHUIO COJIEp>KaHUsI OHOJOTMYECKOrOo 00pa3oBaHHA Ha YpPOBHE CpelHero ooIiero
o0OpazoBaHwUsI.

VYueOuslii npeamer «buosorus» Ha ypoBHE cpefHero oOiiero oOpa3oBaHHs 3aBepIIacT
Oouosoruueckoe oOpa3oBaHKe B IIKOJIE U OPUEHTUPOBAH HA paCIIUpPEHUE U YriIyOJieHue 3HaHUU
00y4aromuxcs 0 KUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KIIETOYHOUM OHOJIOTUH, SMOPHUOJIOTUN
u OUONOTMM pPAa3BUTHUS, TEHETHKH, CEJICKIUH, OMOTEXHOJOTMH, 3BOJIOUMOHHOTO YYEHUS U
9KOJIOTHH.

Nzydenue yue6HOro mpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MIOJITOTOBKY O0YYaIOIIMXCSI K MOCIIEAYIOLIEMY MTOJTy4eHHI0 OHMO0JI0rHYecKoro o0pa3oBaHus B By3ax
U OpraHu3alMsx cpeaHero mnpodeccuoHanbHOro o6Opa3zoBaHus. OCHOBY €ro cojepKaHHs
COCTaBIISIET CHCTeMa OWMOJOTHYECKUX 3HAHHM, IMOJTYYEHHBIX MHpPU HU3YYCHHH OOydYaroluMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/leloB OHMOJOTMH Ha YpPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOTY4arOT pa3BuThe. Tak, paclIupeHbl U YrTyOIeHbI
OMOJIOTMYECKHE 3HAHMSI O PACTCHHSX, >KMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBeKa,
Oo0IMMX 3aKOHOMEPHOCTSAX JKHU3HM, JOIMOJHHUTEIbHO BKIIOYEHbI OHOJIOTUYECKHUE CBEICHUS
MIPUKIIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIB30BaTh KaK OPHEHTUPBI IS



MOCIEeAYIoNEro Beioopa npodeccun. Bo3moxkHa Taxke MHTErpanus OMOJIOTHYECKHX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TIOTYYCHHBIMU OOYYAIOIUMUCS MPU U3YYCHUU (PU3UKU, XUMUH,
reorpadguu 1 MaTEMaTHKH.

Crpykrypa mnporpamMmbl o ydeOHoMy mpeamery '"buomorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOJbl K H3ydyeHHI0 Ouonoruu. CoriacHo UM, H3y4yaroTcs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JUISl )KUBBIX CHUCTEM PAa3HOTO YPOBHSI OpraHU3allvy,
9BOJIIOLIMM OPraHMYeCKOro Mupa Ha 3emile, COXpaHEHUs] OHOJOTHYECKOTO pa3zHO0Opasus
wranetsl. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI MOJICKYJSIPHON M KJIETOYHOW OHMOJIOTHH,
SMOPHOTOTHH U OMOJIOTUH PA3BUTHS, TCHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTHH, AaKTyaJU3UPYIOTCS 3HAHHWS OOYYaIOUIMXCS MO OOTaHWKE, 300JIOTHH, aHATOMUH,
¢usmosornn yenoseka. B 11 kiacce m3ydaroTcsi SBOJIONMOHHOE YUYE€HHME, OCHOBBI SKOJIOTUM U
yaeHue o ouocdepe.

VYueOnplii npenmer «buonorus» npu3BaH 00€CHEUYUTh OCBOEHHE OO0Yy4aroLIUMUCS
OMOJIOTMYECKUX TEOPUM W 3aKOHOB, WJEH, NPUHLUUIIOB M MpPaBWJ, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHUHBI MHpa, 3HAaHUH O CTPOEHMM, MHOTOOOpasuu u
OCOOEHHOCTSIX KJIETKM, OpraHu3Ma, MONYJISIUM, OHOLIEHO3a, SKOCHUCTEMBI, O BBIJAIOIIMXCS
Hay4YHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEAOBAHMUSIX B OWOJOIMH, NMPUKIAJHBIX AacleKTax
Oouosnornueckux 3HaHui. JlJig pa3sBUTHS U MOJJEpKaHUS MHTEpeca o0ydaromuxcs K Onosioruu
Hapsiy cO 3HAYUTEIbHBIM 00BEMOM TEOPETHUYECKOTO MaTepHalla B COJAEpaHUU MPOrpaMMBbl 110
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBIEHHWS M PA3BUTUS TOW WIJIM WHOU
obnacTu OMOJIOTHH, BKJIAJAOM OTEYECTBEHHBIX U 3apyO€kKHBIX YUEHBIX B pEIICHHE BaKHEUIINX
OMOJIOTMYECKUX U 3KOJIOTHYECKHUX MPOOIIEM.

Henb uzydenus yueOHoro npeamera «buonorus» Ha yriayOi€HHOM ypoBHE — OBJaJIeHUE
0OyyaroUMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aliyd >KUBBIX CHCTEM
pa3HOTro paHra M NpuoOpeTeHrne YMEHUN UCII0NIb30BaTh 3TH 3HAHUS B (GOPMUPOBAHUU MHTEPECa K
onpenenEHHo 001acTu MPOPECCHOHAIBHON JEATEILHOCTH, CBS3aHHOW C OHMOJIOTHEW, WU K
BBIOOPY Y4€OHOTO 3aBENICHHUS JIJIsl TTPOIOJDKEHUSI OMOJIOTHYECKOTO 00pa3oBaHusI.

Jloctrxkenue 1enu u3ydeHus yueOHoro npenmMera «buonorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs pelIeHueM CIIEIYIOIINX 3a/1ay:

OCBOCHHE OOYYarOIIMMHCS  CUCTEMbl OHOJIOTUYECKUX 3HAaHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpHUSAX, KOHLEIMLUAX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IMpaBHUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHMHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOCHHOCTSIX OMOJOTMYECKHX CHCTeM (KJIeTKa, OpTaHu3M, HOMYJsALus, BUJ,
ouoreoreHo3, Omocdepa); O BBIAAIIUXCS OTKPBHITUAX U COBPEMEHHBIX HCCIEIOBAHUSX B
OHOJIOTHH,

O3HAaKOMJICHHE  OOydJarommxcsi C  METOJaMH  TO3HAHUS  JKMBOM  MPUPOIbL:
HCCIIEIOBATEIbCKUMH METOJaMU OMOJIOTUYECKHX HAayK (MOJIEKYISPHOM U KJIETOYHOI OMOJNIOruw,
SMOPHUOJIOTUN U OMOJIOTUM Pa3BUTHSL, TEHETUKH U CEIEKI[MH, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTUH,  TAJCOHTOJIOTHM,  3KOJOTHH); METOJAaMU  CaMOCTOSITEIbHOTO  IMPOBEACHUS
OMOJIOTUYECKUX MCCIeIoOBaHUM B Jlabopatopuv M B mpupoje (HaOmroneHHe, H3MEpeHHUE,
HKCIEPUMEHT, MOJICIIUPOBAHHE);

OBJIaJICHUE OOYYAIOIIMMHUCA YMEHHUSMH: CaMOCTOSITEIbHO HAXOJWTh, AHATU3UPOBATH U
UCIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; OJIb30BaThCs OMOJIOTHYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOI; YCTaHABIMBATh CBSI3b MEXK/Y pa3BUTHEM OUOJIOTUU U COLIMATBLHO-3KOHOMHYECKUMU
Y 3KOJIOTMYECKMMHU MpoOIeMaMu 4eJI0BEUYECTBA; OLIEHUBATh MOCIIEICTBHSI CBOCH JeATEIbHOCTH I10
OTHOILIEHHUIO K OKPYKAIOIIeW NMPUPOJHON cpelie, COOCTBEHHOMY 370POBbIO U 37J0POBBIO



OKpYXXAIOIUX JIIOJIe; O0OOCHOBBIBATH M COOMIOAATH MEpbl MPOQHIAKTUKY HHPEKIIHOHHBIX
3a00JIeBaHMii, MpaBUJa IOBEIEHHUS B TMPHUpPOAE U obecredeHus: 0e30macHOCTH COOCTBEHHOM
KHU3HEEATSIPHOCTH B YPE3BBIYAWHBIX CHUTYaLUAX HPUPOJHOTO W TEXHOTEHHOTO XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHBIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BHUTHE Y OOYUYAIONMUXCS MHTEIUICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IMpoIecce
3HAaKOMCTBA C BBIJAIOIIUMUCS OTKPBHITHSIMH M COBPEMEHHBIMHU HCCIICJIOBAaHHUSIMU B OWOJIOTHH,
pemaemMpIMi €10 TIpoOJIeMaMu, METOJOJIOTHEeW OWOJIOTUYECKOTO HCCIEOBAHUs, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICOBAHUN, pelmeHns OWOJIOTUYECKUX 3a7ad, MOJCIMPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTaHUE y OOYYaIONIMXCS IEHHOCTHOTO OTHOIIEHUS K JKMBOM HPUPOJIE B LIEIOM U K
OTHEeNbHBIM €€ O0O0BeKTaM |  SBICHHUAM; (OPMHUPOBAHHME OKOJOTHYECKOW, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTypbl TOBEIEHHsS] B MPHUPOJE; MHTETPAIlMA €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 0O0yJaroMIMMHUCA KOMIIETEHTHOCTH B PAIlHOHAIEHOM MPUPOONOIB30BAHUN
(cobmroneHne TmpaBUi TOBEAEHUS B MPHUPOJE, OXpaHbl BHUJAOB, SKOCUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3/I0POBbSI M 3J0POBbS OKPYKAIOIMIMX JoJIel (COOMONeHUsT Mep
npodUIaAKTUKH 3a00JIeBaHNM, 0OecTieueHrne 0€30MaCHOCTH KU3HEACATEIFHOCTH B UYPE3BhIUAHHBIX
CUTYalUsIX TIPUPOIHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOIb30BaHUS OHOJIOTHIECKUAX
3HAaHUU U YMEHHI B ITOBCEIHEBHOM KU3HH;

CO3/ITaHWE YCIOBHM NI OCO3HAaHHOTO BbIOOpa OOYYAIOIMIMMHCS WHIUBHUIYATbHOU
00pa30oBaTeNIbHOM  TPAaeKTOPHM, CIOCOOCTBYIOIIEH TMOCIEAYIOMIEMY MNpOopecCHOHATLHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBHHM C WHIMBUAYAIbHBIMU HHTEpECAMH U MOTPEOHOCTIMHU
pervoHa.

OO6miee 4yMCIO YacoB, OTBEJCHHBIX HA HM3ydye€HHWE OHOJIOTMM Ha YIriIyOJIeHHOM YpOBHE
cpeanero oomiero oopasoBanus, cocraBisieT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Hefieio),
B 11 xmacce — 102 vaca (3 yaca B HefeIi0).

OT60p OopraHu3aMoHHbBIX (POPM, METOZIOB U CPEACTB OOYyUEHUST OMOJIOTHH OCYIIIECTBIISAETCS
¢ yuéToM crneuu(@UKH ero CoJep>KaHus M HAMpPaBJIEHHOCTH Ha IMPOJOJIKEHHE OHOJIOrHYECKOro
00pa3oBaHus B OpraHU3aUsAX CPeIHEro Mpo(eccnoHalbHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNIbHBIM yCIOBHEM NpU 00ydyeHUU OHOJOTMU Ha YriyOJEHHOM YpOBHE SBIISETCS
MpoBeJieHHEe JabopaTopHbIX M MpakTudeckux pabor. Tawke ywactue oOyuaromuxcs B
BBITNIOJTHEHUU TPOEKTHBIX U Y4€OHO-UCCIIEIOBATEIBCKUX PadOT, TEMAaTHKa KOTOPBIX ONPEeIIaeTCs
YUUTEJIEM Ha OCHOBE UMEIOLUXCA MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepkaHre  TPOrpaMMbl,  BBIJICTIEHHOE  KVPCUBOM, HE BXOJUT B  TMPOBEPKY
rocyfaapcTBeHHo# utoroBoit arrectanuu (I'MA).

Tema 1. buoJiorusi Kak HayKa
CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs Hayka. Kparkas wicTopwsi pa3BUTHS OWOJIOTHU.

buonornueckne Hayku U u3ydaemble UMH TpoOsiembl. DyHAaMEHTaNbHBbIC, MPUKIAIHBIE U
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHMS B OMOJIOTUH.

3HavueHne Ouojornu B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBszannble ¢ Groorueil. 3HaueHue OUOIOTMH B TPAKTUUECKON AEATEIbHOCTU
YEJIOBEKa: MEJIUIIMHE, CETHCKOM X035HCTBE, TPOMBIIIUIEHHOCTH, OXpaHe TPUPOIHI.

JdeMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Jdapsun, VY. I'apseit, .
Mennens, B. . Bepunanckuii, U. I1. I1aBnos, U. 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3p OMOJIOTHH C APYTUMH HaykamMu», «CuctemMa OMOJOTHYECKUX
HayK».

Tema 2. ’KuBble cHCTEMBI M UX H3YUYEHHE

JKuBbie cucTeMbl Kak MpeaMeT u3ydeHus Ouosioruu. CBONCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, MAWCKPETHOCTh M IEJIOCTHOCTh, CJOXKHOCTh M YHOPSIOYEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb,  CAaMOOpIaHM3AIlMs, CaMOBOCIPOM3BEICHHUE,  Pa3qPaKUMOCTb,
M3MEHUYUBOCTb, POCT U pPa3BUTHE.

YpoBHM OpraHu3an KUBBIX CHCTEM: MOJEKYJISAPHbIA, KIETOYHBIN, TKAHEBbIM,
OpraHU3MEHHBIMH, MOTMYJISIIIUOHHO -BUIOBOH, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKHIA ),
o6uoctepnsiit. [Ipoueccel, mpoucxonsdmue B KUBBIX cucTeMax. OCHOBHbBIE NMPHU3HAKU YKUBOTO.
Kuznup kak popma cymecTBoBaHus Matepuu. Hayku, n3ydaroniyne »KUBbIE CHCTEMbI Ha Pa3HBIX
YPOBHSX OpraHu3alluy.

N3yuenune xuBbIX cucteM. Mertoapl OWosiormueckoi Hayku. HaOmropeHue, m3mepeHue,
OKCIEPUMEHT, CHUCTeMaTHh3alus, MeTaaHanu3. [loHsTHe O 3aBUCHUMON U HE3aBUCHUMOU
nepemenHoil. IlnanupoBanue skcrepumenta. [loctanoBka u mpoBepka rumote3. Hynesas
runore3a. [lonsarue BeIOOpKU U €€ 10cTOBepHOCTh. Pazbpoc B Guonornueckux AaHHbiX. OueHka
JOCTOBEPHOCTH TMOJTYYEHHBIX PE3yiabTaToB. [IpHUMHBI MCKaXEHUSI Pe3ylbTaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTHUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet 1 cxeMbl: «OCHOBHBIE TPHU3HAKU KU3HW», «bHOJOrHYEecKHe CHUCTEMBI»,
«CBoiicTBa )KUBOW MaTepUN», «YPOBHU OPraHU3AIMH KUBOU IPUPOIBD, «CTpOCHHE ) KUBOTHOU
KIeTKn», «TKaH! )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOT0 Oprann3mMay, «buoreoneHos»,
«buochepar, «MeToabl U3ydeHUS )KUBOK TPUPOIBD».

O6opynoBanue: n1aboparopHoe 00opyI0BaHKE A IPOBEACHHS HAOMIOICHUH, U3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTHyeckas padora «l/icnonb3oBaHKWe pa3NUYHBIX METOJOB MPU U3YYEHHH >KMBBIX
CUCTEMM.

Tema 3. Buosorus KieTku



Krnetka — cTpykTypHO-QYHKIIMOHAIBHAS €IUHUIA KUBOTO. VICTOpUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHOMN KJIETOYHOM TEOPUHU.

MeTtoapl MOJIEKYASIPHOM M KJIETOYHOW OHOJOTMM: MHKPOCKOIHUsS, Xpomarorpadus,
anekrpodope3, METOJ MEYEHBIX aToOMOB, Ju(QepeHIrnanbHOoe UEeHTPUPYTUPOBAHUE,
KYJIbTUBUPOBAaHUE KIIETOK. M3yuenue ¢huxcuposanuvix kiemox. IAEKTPOHHAS MHUKPOCKOIMS.
Kongokanvnaa muxpockonus. Bumanvroe (npusicuzneHnoe) uzyierue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOH MHUKPOCKOI, «IJIEKTPOHHBIM MHUKPOCKOM», «cTopus
Pa3BUTHS METOJIOB MUKPOCKOITHUI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIpENapaThl PaCTUTEIBHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KIETOK.

IIpakTnueckas padora «/3ydeHre METOJ0B KJIETOUYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanbHoe nenTpudyruposanue, [TLIP)».

Tema 4. XuMu4yeckasi Opranu3auus KJIeTKH

XUMUYECKUHN COCTaB KJIETKA. Makpo-, MUKPO- U YIIBTPAMUKPO3JIEMEHThI. Boia u e€ poJib

KaK pacTBOpPHUTENs, peareHra, ydacTue€ B CTPYKTYPUPOBAHUU KIIETKH, TETIOPETYIALNH.

MunepasnbHbIe BelllecTBa KIETKH, UX Onosiornyeckast pojib. Pojib KATHOHOB Y aHHOHOB B KJIETKE.

Oprannueckue BemecTsa KIeTku. bruomornueckue nosmMepsl. beiakn. AMHHOKUCIOTHBIN

coctaB OenkoB. CTpyKTypbl OesnkoBoi Mouiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAs

CBs3b. BropuuHas, TpeTuyHasi, 4eTBepTHYHas CTPYKTypbl. [leHarypauus. CBoicTBa OENKOB.
Knaccudukanus 6enxoB. buonornueckue dhyHkimu 6eakoB. [lpuonul.

VYrieBoasl. MoHOCaXapuabl, TUCaXapuIbl, OJTUTOCAXapU Ikl U Moaucaxapuapl. OOuii miax
CTpoeHUs U (U3UKO-XMMHUYECKHE CBOMCTBa yriieBo10B. buonorndeckue QyHKIUU yrieBo0B.

Jlunuae!. IMaapodunsHO-THIPOPOOHEIE CBOMCTBA. Knaccudukanus JIMITAIOB.
Tpurmunepuapl, hochoUmuabl, BOCKH, CTEpouIbl. buonorndeckue GyHkunu aunuaoB. Oo0mme
CBOMCTBa OHOJIOTUYECKUX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kuciotel. JJHK u PHK. Ctpoenne HykiieMHOBBIX KHUCIOT. HykiaeoTuubl.
[Tpunnun komruiementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoiiHas crmpais.
Mecronaxoxaenue u ouonorndeckue Gpyakuun JJHK. Bugst PHK. @yakiun PHK B kietke.

Crpoenune Monekynsl AT®. Makposprudeckue cBsizu B MoJiekyiae AT®. buonornueckue
¢byukiun  AT®. BocctaHoBineHHbIe MNEPEHOCUYMKH, uX (GYHKIMH B KieTke. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBennpoBanue  JJHK.  Memoouwt 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXUMHYECKME U OuMOpHU3NYECKHEe HCCIEAOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OuoMomnekyn. Moodenuposanue cmpykmypol u  QyHKYul
buomonexyn u ux komniekcos. KomnvromepHulil Ou3aiin u 0peanuyecKuti CuHme3 OUOMONEKY U UX
HenpupooHuLX AHA0208.

JdeMoHcTpanuu

[Hoptpetsr: JI. [Toaunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnipenienneHue XUMHUYECKUX OJEMEHTOB B  HEXHUBOM  IPHUPOIE,
«PacnpeneneHne XMMUYECKUX HIIEMEHTOB B KUBOU MTPUPOIEN.



Tabmuuer u cxemsl: «llepuonmyeckass Tabnuna XUMUYECKHUX 3IIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemiecTBa B cocTaBe OpraHn3MoBy, «CTpOoeHHE MOJIEKYIBI Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbl», «CTpOSHHE MOJEKYN YIIIeBOAOBY», «CTpOCHHE MOJEKYI
munuaoBy», «HykiennoBbie KUCIOTH), «CTpoeHne MoeKyasl ATD».

O6opynoBanue: XuMUYeCKasi OCy1a U 000pyI0OBaHHE.

JladoparopHnasi padora «O0HapyXxeHHE OCIKOB C MOMOIIbIO KAU€CTBEHHBIX PEAKIIHI.

JlabopaTopHas padora «/ccienoBaHue HyKIEHHOBBIX KUCIJIOT, BBIIEIEHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIMHU KIeTKH

Tunel KieTok: 3ykapuoTHdeckass U Npokapuotuyeckass. CTpyKTypHO-(PyHKIIMOHAJIbHBIE
00pazoBaHMs KIETKH.

Crpoenue mnpokapuoTHdeckoil kieTku. Krerounas cTeHka OakTepuii u  apxewu.
Oco0eHHOCTH CTPOEHUs IeTepOoTPOPHON U aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3AX.

Crpoenre u QyHKIMOHUPOBAHUE dyKapUOTHYEeCKOW kieTku. Ilnasmarnueckas memOpaHa
(mna3manemma). CTpykTypa IUla3MaTHYecKOd MemOpaHbl. TpaHcmopT BeHIECTB uepe3
I1a3MaTH4ecKyl0o MeMmOpaHy: mnaccuBHbIM (nuddys3us, obnerdyéHHas nuddysus), akTUBHBINA
(mepBUYHBIA M BTOPUYHBIM akTUBHBIM TpaHcnopt). [lomymponunaemocts mMemOpanbl. Pabota
HaTpUH-KaJIMEBOTO Hacoca. DHAOINUTO3: MUHONIKUTO3, (GaronuTos3. IK301uTo3. KieTouHas cTeHka.
CrpykTypa ¥ QyHKIUHU KJIETOYHOW CTEHKH pacTeHUM, TpuOoB.

Huromnazma. I{uto3ones. I[lutockener. JIBmxkeHue muToria3mbl. OpraHoWibl KIETKH.
OnHomeMOpaHHBIE OpraHOU Bl KIETKH: 3HAomIazMarndeckas ceth (DI1C), anmapar [Nomsmxwy,
JU30COMBI, UX CTPO€HHME M (PYHKIMHU. B3auMOCBS3b OJHOMEMOpaHHBIX OPraHOMAOB KIETKH.
CtpoeHue TpaHyIsIpHOTO peTukyayma. Mexanuzm wuanpaenenus oerxos 6 JIIIC. Cunre3
pactBopuMbIX  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKU peTukyinyM. CekpeTopHas ¢yHKius ammapara [onbmxu. Moouguxkayus
benxoe 6 annapame I onvoxcu. Copmupoexa denxos ¢ annapame I onvooicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyosu pactutenbHbIx KiaeTok. Kinetounslii cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MHUTOXOHIPUU, TUIACTUABL. [Ipoucxoodicoenue
mumoxonopuii u naacmuo. Cumobuoecenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHAPUN U macTuA. llepBuyHble, BTOPUYHBIE U CJOXHBIC IUIACTHIbBI
(OTOCHHTE3UPYIOUINX  JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIJIACTHl  BBICIIUX
pacTeHui.

HememOpannbie opranousl kietku CtpoeHue W (yHKIMH HEMEMOPAaHHBIX OPraHOUJIOB
KIeTku. Pubocombl.  Ilpomesicymounvie  uramenmer. MukpopuiaMeHTsl. AKkmuHogvie
Muxkpoguramenmol. MbllIEUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEMbIULEYHbIX KIeMmOoK.
Muxkpotpybouku. Kierounsnii mentp. CTpoeHue © JBUKEHHE JKI'YTMKOB U pPECHUYEK.
Muxkpotpy6ouku nutomiasmel. Llentpuons. benku, accoyuuposanmvie ¢ MUKpoghuiameHmamu u
muxpompybouxamu. MomopHvle benxu.

Anpo. Obonouka siapa, XpOMaTUH, KapHOIIa3Ma, SAPBIINIKH, UX CTPOCHHE U (PYHKIIUU.
SAnepusiii GenkoBbIM MaTpHKC. [IpoCTpaHCTBEHHOE PACHOJOXKEHUE XPOMOCOM B MHTep(ha3HOM
anpe. dyxpomamun u cemepoxpomamur. benku XpomMaTMHa — TUCTOHBL. J{uHamuka soepHol
060110uKU 8 Mumose. H0ephwviii mpaHcnopm.

Knerounsie  BkitoueHus.  CpaBHMUTENbHAsE ~ XapaKTEpUCTHUKA  KIETOK  JYKApUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuuer u cxembl: «CTpOCHHE DYKapUOTHYECKOW KIEeTKm», «CTpoeHHe KHUBOTHOMH
KIeTkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpOoeHne MUTOXOHIApUN», «Anpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKU.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKPOIIPENapaTbl PAaCTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHbBIX KIETOK.

JladoparopHnasi pabora «/3ydueHne cTpoeHus KIETOK pa3InIHbIX OPTaHU3MOB).

IIpakTuyeckas padora «/3ydeHue cBOMCTB KJIETOYHON MEMOpaHbI».

JlabopaTopHas padora «VccienoBanue mia3Moiin3a U AEMIa3MOJIM3a B PAaCTUTEIbHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydeHne qBMKEHUS HUTOILIa3Mbl B PACTUTENBHBIX KIIETKAX).

Tema 6. O0MeH BelllecTB U NpeBpalleHne JHEPTHHU B KJIETKe

AccuMmAnMs U JUCCUMMIISILUS — JIBE€ CTOPOHBI MeTabonu3ma. Tunbel oOMeHa BEIIEeCTB:
aBTOTPOQHBIN U reTepoTpodHBIN. YuacTue Kuciaopoia B OOMEHHBIX Mpolieccax. JHEPreTHUecKoe
obecnieuenue kietku: npespauieHne AT® B 0OMeHHBIX mpolieccax. DepMEeHTaTUBHBIN XapakTep
peakiuii KIeTouyHoro Metabonuzma. @epMEeHTHI, UX CTPOEHUE, CBOMCTBA M MEXaHU3M JIEHCTBHSL.
Kodepmentsl. Otianuus pepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTOphl U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTAaTHUBHBIX pEaKIUil OT pa3IUYHbIX
(hakTopoB.

[lepBUuHBIN CHHTE3 OpraHUYECKUX BeHIECTB B KieTke. DotocuHTe3. AHOKCUEHHbIU U
oxcuzenHvlll omocunmez y oakmepuu. Ceemocodbuparowjue nuemMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yewmpa. Ponb xjopormnactoB B mpouecce (oTtocuHTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-muner pomocunmesa. IIpoxyKTUBHOCTDh (OTOCHUHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3A.

XemocuHre3.  Pa3HooOpa3zue  OpraHu3MOB-XEMOCHMHTETHKOB:  HUTpUDUIHpYIOLIHE
OakTepuu, sxese3o00aKkTepun, cepoOaKTeprun, BOJOPOIHBIC OaKTEpUH. 3HaAUYEHNE XEMOCHHTE3a.

AnHaspoOHbIe opraHu3Mbl. Buael Opoxenus. [IpoaykTel OpoKeHUST M UX HCTOJb30BaHUE
4el0oBEeKOM. AHa’3poOHble MHUKPOOPraHU3MbI Kak OOBEKThl OMOTEXHOJOTUU W BO30OYyIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTuyeckoro obmMena. [loAroToBUTENbHBIN HTaIl.
['mukonu3 — 6ecKUCIOPOTHOE PACHICTIIICHUE [TFOKO3BI.

buonoruueckoe okucieHue, WM KIETOYHOE AbIXxaHue. Pojib MUTOXOHIpUI B Impolieccax
ouosnoruueckoro okucieHus. lluxinyeckue peakuuu. OxucnurenbHoe GochopuimpoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cumnmes ATD: paboma npomouuou ATD-
cunmasel.  IlpeumyiiectBa a’poOHOTO myTd oOOMEHa BELIECTB Mepel  aHadpPOOHBIM.
D¢ dekTUBHOCTH 3HEPreTUYECKOro 0OMEHA.

JdeMoHcTpanun

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «@oTocuHTe3», «IHEpPreTHueckuii oomen», «buocuHTe3 Oenkay,
«Crtpoenue pepMeHTa», «XEMOCHHTE3Y.

O06opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE /ISl IPUTOTOBJIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIAPaTOB.

JlaGopaTopHas padora «/3yueHne KaTaTuTHYECKON aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMuUJIa3bl WM KaTaaasbl)».



JlaGopaTtopnass padora «M3ydyeHue (QEpMEHTATUBHOIO pACHICIUICHUS IEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHas padora «CpaBHeHHEe MTPOIIecCOB (POTOCHHTE3A U XEMOCUHTE3a».

JladoparopHnasi padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IBIXaHUSD.

Tema 7. HaciencrBennasi muHpopmanus v peanuzanus eé B KiIeTKe

Peakiun matpuunoro cuHtes3a. [IpvHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUHOTO
cuHTe3a. Peanmzamus HacnencTBeHHOW wHGopManuu. ['eHeTHUeCKWid KOJ, €ro CBOWCTBA.
Tpanckpunuusa — mMarpuunsld cuHTe3 PHK. IIpyHIMNOBI TpaHCKpHUNIIMKM: KOMIUIEMEHTApPHOCTb,
aHTUIApaJUIEIbHOCTh, aCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue tpancnoptHeix PHK B Ouocunrese Oenka. YcmoBus
o6uocunTesa 6enka. Koguposanue aMmuHokucioT. Poiabs pubocom B Ouocunrese 6emnka.

Cospemennvie npeocmasnenus o cmpoenuu 2erog. OpraHuzanus reHoMa y MpoKapuoT U
9yKapHoT. Perynsuuns akTHUBHOCTY I'€HOB y MpokapHoT. ['unote3a onepona (®. XKakoo, XK. Mano).
Monekynapuvle mexanusmuvl dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul 2enog. Perynsiyst 0OMEHHBIX NpoIieccoB B KieTke. Kierounslii romeocras.

Bupycer — Hexierounsie GopMbl KU3HU U OONHraTHbie mapa3utbl. CTpoeHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuzmennwviti yuxn [[HK-codepacawux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHrie 3a0oneBaHus YyenoBeka, )kuBoTHbIX, pacteruid. CIT1J], COVID-19, conmanbHbie
1 MEIUIMHCKHUE MPOOIEeMBbI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpykmypHwvix
buonocuueckux dannvix. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemole ¢hynxyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoHcTpauuu

[Toptpetsi: H. K. Konbuios, /. . UBaHOBCKUI.

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «[eHernueckuii Kom», «Bupych»,
«baxTepuodarmy.

IMpakTnyeckasi padora «Co3nanue MOJEIN BUPYCa».

Tema 8. JKuzHeHHBbIH HUKJI KJIeTKH

Knerounsrii 1muki, ero mepuoabl u peryiasuus. Murepdaza m muro3. OcobeHHOCTH
MPOLIECCOB, MpoTeKarouux B uHTepdasze. [loaroroBka kiueTku k aeneHuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CHHTETUYECKUH U TMOCTCUHTETUYECKUN (NMIPEMUTOTUYECKHI) MEPUOIBI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK —  penmukanus.  [lpunmuner  perummkamuu — JIHK:
KOMILJIEMEHTApHOCTh,  IMOJIYyKOHCEPBATUBHBIM  CHHTE3, AaHTHUIAPAICIBHOCTh. MexaHu3M
peruukanuu JJHK. Xpomocomer. Ctpoenue xpomocom. Tenomeps! u Tenomepasza. XpoMOCOMHBIH
Ha0Op KJIETKH — KapHOTHUIl. JIMIIOMIHBIA M TaruiouaHbI HAOOpPHI XpOMOCOM. ['OMONIOTHYHBIE
XpoMocoMel. [10510BbIE XpPOMOCOMBI.

Henenne kinerku — muto3. CTaguu MUTO3a M MPOUCXOSIINE B HUX MPOLIECCHI. THIIbI
murto3a. KaprokuHes u uutokunes. buonornueckoe 3HadeHuE MUTO3A.

Perymsimust mMuTtoTHYecKoro mukia kieTku. [Iporpammupyemasi kierouHas Trubenp —
anonTo3.



Knerounoe s11po, XpoMOCcOMBI, (PYHKIIHOHANbHAs TeHOMHKA. Mexanuzmvl nponugepayuu,
oughgpepenyuposku, cmapenus u cuderu kiemox. «L{ugpposas knemxay — buoungopmamuvecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxembl: «KU3HEHHBIH LUK KICTKI», «MuT03», «CTpOCHHE XPOMOCOMY,
«Permmkarusa JITHK».

O6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpoIlpernaparbl: «MHTO3 B KJIETKAaxX KOpeIIKa
JTyKa».

JladoparopHnasi pabora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTax».

JlabopaTopHnas padora «HaOnroneHue MuTO3a B KJIE€TKaX KOHYMKA KOpEIKa Jiyka (Ha
TOTOBBIX MUKPOTIPETIapaTax)y.

Tema 9. CTpoeHue u pyHKIIMU OPraHN3MOB

buonornueckoe  pazHooOpazue  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE TPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Ipyrue npoTuctsl. KonoHuanbsHbie
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTIO OpraHu3Ma. TKaHU, OpraHbl U CHCTEMBI OPraHOB.
Opranusm kak enuHoe 1enoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3zoBaTeNbHAas, MOKPOBHAs,
MPOBOJsAIIAs, OCHOBHas, MexaHndeckas. OcoOEHHOCTH CTpoeHus, (YHKIHMH U PacroioxKeHHUs
TKaHEW B OpraHax pacTEHHII.

TkaHM KUBOTHBIX U YeJIOBEKA. THUIBI )KUBOTHBIX TKAHEH: dIUTEINAIbHAS, COCTUHUTEIbHA,
MbITeyHas1, HepBHass. OcoOEHHOCTH CcTpoeHUs, QYHKIIMHA M PACIOJIOKECHUS TKaHEeW B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbBI OPraHOB
YKUBOTHBIX U yenoBeka. OyHKIIMM OpraHOB U CUCTEM OPIraHOB.

Omnopa tena oprann3moB. Kapkac pacrennii. CkeneTsl 0JHOKIETOUYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHb1il 1 BHyTpeHHUH ckeneT. CTpOSHHUE U TUIIbI COCIMHEHUST KOCTEH.

JIBukeHne opraHu3mMoB. JIBWKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIIHOE,
KIYTUKOBO€, pECHHYHOE. JIBM)KEHHME MHOTOKIETOYHBIX PACTEHHUIl: TPOMHU3Mbl U HACTHUHU.
JIBuKeHre MHOTOKJICTOUHBIX )KMBOTHBIX U YelloBeKa: MblleyHas cuctema. Peduekc. CkenerHbie
MBIl U UX paboTa.

[Iuranue opranusmos. llornomenrne BoAbl, YrJIEKUCIOr0 ra3a U MUHEpPAIbHBIX BELIECTB
pacteHussMH. IluTaHue >KMBOTHBIX. BHYTPUIIONOCTHOE U BHYTPUKIETOYHOE MHILEBAPEHHUE.
[Iuranre MO3BOHOYHBIX KUBOTHBIX. OTAENbl MUILEBApPUTENBbHOTO TpakTa. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jpixanue opranu3moB. J[pixanue pactenuil. Jpixanue xuBoTHBIX. Juddy3us razos uepes
MOBepXHOCTh KieTku. KoxkHoe npixaHue. J[pIxaTenbHas MOBEPXHOCTh. JKabepHoe M JIEroyHoe
npIxaHue. JlpIxaHWe TO3BOHOYHBIX HBOTHBIX M YEJIOBEKa. OBOJIOLHOHHOE YCIOKHEHHE
CTPOEHHMS JIETKUX NO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHasi cucreMa uyenoBeka. MexaHusm
BEHTUJISIUH JETKUX Y NTHUI] U MIIEKOTIUTAIONUX. Perynsanus npixanus. J{prxatenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOpPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cuctemMa no3BOHOUYHBIX
KHUBOTHBIX U yesioBeka. Cep/lie, KpOBEHOCHBIE COCY/IbI M KpoBb. Kpyru KpoBooOpalieHusl.



OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beigenenne y opraHusMoB. BblneneHue y pacteHuid. BbiaeneHue 'y KUBOTHBIX.
CoxparutenbHblie Bakyosnd. Opransl BeiaeneHus. unbTpars, cekperus 1 00paTHOe BCachIBaHHUE
KaKk MeXaHW3Mbl pabOThl OpraHoB BbIieneHUs. CBsA3b TOJOCTH Telda C KPOBEHOCHOW H
BBIJICJIUTEIIbHON CcUCTeMaMU. BbljesieHue y IM03BOHOUYHBIX KUBOTHBIX M 4yesioBeka. [loukw.
Crpoenne u QpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHME MOYH y YEIIOBEKA.

3amuTa y Opranu3MoB. 3aluTa Yy OJHOKJIETOYHbIX OpraHu3MoB. Criopel OaKTepuil ¥ LUCTHI
pocTeHMX. 3aluTa y MHOTOKJIETOuYHbIX pacteHuil. Kyrukyna. CpencrtBa maccuBHOM U
XUMHUYECKOM 3a1uThl. DUTOHUMIBI.

3amura y MHOTOKJIETOUHBIX dKUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIE. 3al[UTa OpraHu3Ma
or Oose3nel. MmmyHHas cucrema uyenoBeka. KieTouHbli U TyMOpaJbHBI HMMYHHTET.
Bpoxnéuuplii u  npuoOpeTéHHBIM  crneunduyeckuii  MUMMyHHUTET. Teopusi  KJIOHaJIbHO-
cenektuBHOro nmmynurera (I1. Dpmux, . M. bepnert, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOIO HMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI.

Paznpaxkxumocts W perynsuus y OpraHusMoB. Pa3ipakuMocTh y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PaznpaxumocTs u perynsuus y pacteHuid. PocToBeie BemiectBa M MX
3HauYEHUE.

HepBHas cucrema u pediexTopHas peryisiius y XUBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCIOKHEHHWE CTPOEHHMS HEPBHOW CHUCTEMBI Yy JKUBOTHBIX. OTenbl
TOJIOBHOTO MO3ra TO3BOHOYHBIX XUBOTHBIX. Pedrnexc u peduekropHas nyra. besycnoBHbie u
YCIIOBHBIEC pedIIeKCHI.

['ymMopanbHas perymsuuss U SHIOKPUHHAs CHCTEMa UBOTHBIX M uesnoBeka. JKemessl
SHJIOKPUHHOM CHCTEMBI M WX TOpMOHBI. JlelicTBHE TOpMOHOB. B3aumMOCBS3b HEpPBHOU U
SHIOKPUHHOM cucteM. [ mnoranamo-rumnoduszapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. [TaBnos..

Tabmuipl u cxembl: «OTHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHbBIE BOAOPOCIHY,
«bakrepun», «lIpocreiimme», «Opranbl UBETKOBBIX pacTeHHI», «CHCTEMbl OPraHoB
[M03BOHOYHBIX )KUBOTHBIX», «BHYTpeHHEEe CTpOE€HME HACEKOMBIX», « [KaHU pacTeHHII»,
«KopneBbie cucremb», «Ctpoenue crelms», «CTpoeHHE ITUCTOBOM IUIACTUHKMWY», «TKaHU
XKUBOTHBIX», «Ckener yenoBeka», «llumeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxka», «MpbllleyHas cucTemay,
«BplenuTenpHas cucreMa», « HJIOKPUHHAA cucTeMay, «CTpoeHne MbIby, «MMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHus pacTeHui», «KpoBEHOCHBIE CHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rupb», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE J0KIEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikaomuxcsa», «Hepeuas cuctema nruipy, «HepBHas cuctema MIIEKOIUTAIOLIUXY,
«HepBHas cuctema yenoBekay, «Pediaexcy.

OO6opynoBaHue: CBETOBOIl MUKPOCKOI, MHUKpOIpenapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnapaTbl TKaHEH, pAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMU HACEKOMBIX, MITIOKOXKHX, )KUBBIC
9K3EMIUIIPhl KOMHATHBIX PACTEHH, repOapuu pacTeHUM pa3HbIX OTJIENIOB, BIaKHbIE MpenapaThl
KHUBOTHBIX, CKEJIEThI TIO3BOHOYHBIX, KOJUIEKIIMU OECII03BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBeKa,
00opyJ0BaHuE sl JEMOHCTpAIMK OYBEHHOTO M BO3YLIHOTO MUTAHUS PAaCTEHUH, pacIlleIICHHs
Kpaxmasia 1 0elKoB HoJ JeicTBUeM (epMEeHTOB, 000pyI0BaHUE Il IEMOHCTPALIMH OIIBITOB I10



W3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJbHBIX JBUKECHUW, MOJCIIH
rOJIOBHOT'O MO3Ta pa3jIMyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHUN».

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX».

JlabopaTopHnas padora «3yueHue opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PasmMHo:KeHHMe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPTaHU3MOB: O€crosI0¢e (BKII0Yasi BEreTaTUBHOE) U TOJI0BOE. BuIbI
0ecroyIoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYISALUSA, (hparMeHTaIHsl, KIOHUPOBAaHUE.

[TonoBoe pasmHoxenue. IlonoBble kieTku, uiau ramersl. Meio3. Craguu Meiosa.
IToBenenne xpomocom B menose. KpoccuHrosep. buosorndeckuii cmbici MeHo03a U MOJOBOTO
nporecca. Meno3 1 ero MecTo B )KM3HEHHOM ILIUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pazpurue. ['amerorenes y x«uBoTHbIX. [lonoBble jxene3pl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KIeToK. Cnepmarorenes u oorenes. CTpoeHHE NOJOBBIX KIETOK.

OmoI0TBOpEHHE U AMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CroCOOBI OIJIOOTBOPEHUS:
Hapy)KHOe€, BHyTpeHHee. [[apreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUsl — HayKa O Pa3BUTUHU
opranu3MoB. Mopgoeenez — o0na uz enasuvix npobaem smopuonocuu. Konyenyus mopgocenos u
Mmooenu mopghozereza. Cranquu >MOpUOTEHE3a )KUBOTHBIX (Ha MpuMmepe JArymku). JpoOieHue.
Tunsl npobnenus. [emepmunuposannoe u HedepmuHuposanHoe opodaenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH IPOOJIEHUS MIIEKONUTAIOMIKUX. 3apOAbIIIeBbIe JINCTKUA (TacTPyJISALUA).
3akiagka OpraHoB W TKaHeM W3 3apoJblIEBbIX JIMCTKOB. B3anMHOe BiusHUE YacTeil
Pa3BHUBAIOIIETOCS 3apo/blia (3MOpHOHANbHAS MHAYKIMS). 3aKiIa/iKka [IaHa CTPOEHUS KUBOTHOTO
KaK pe3yjibTaT HepapXUueCKUX B3aHUMOJCHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3auyYHbIX (PaKTOPOB OKPYKAIOILIEH Cpeibl.

Poct wm pasButme xuBOTHBIX. [locToMOpuonHanmeHbIN mepuoa. [Ipsmoe u HempsiMoe
pazButue. Paszutue c meramopdo3oM y O€CIO3BOHOUHBIX M IMO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHHE MPSMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PACHpPOCTPAaHEHUE B MPHUPOJE.
Tunel pocra XUBOTHBIX. DakTOpel pEryasiiuM pOCTa KUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTUS Yy >KMBOTHBIX M ueloBeka. llepuonpl OHTOTeHE3a deJoBeKa.
Crapenue 1 cMepTh Kak OMOJIOIHYECKUE MPOLIECCHI.

Pa3zmHuoxkenue u pazButue pacreruil. 'amerodur u ciopodur. Meiio3 B )KU3HEHHOM ITHKJIE
pactenuii. O6pazoBaHue CrIop B Iporiecce Merio3a. ['ameTorenes y pactenuii. OmioJ0TBOPEHUE U
pa3BUTHE PACTUTEIBHBIX OPraHMW3MOB. JIBOMHOE OIUIOJOTBOPEHHUE Yy IBETKOBBIX PAaCTEHUM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisiiui OHTOT€HEe3a YPACTEHHUM U 5KUBOTHBIX.

JdeMoHcTpanun

[Hoptpertsr: C. I'. HaBamun, X. lllneman.

Tabnuiet u cxembl: «BeretatuBHOe pasMHOXKeHUE», « TUIBI OeCroNoro pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMUAOMOHAJbl», «Pa3MHOXeHue »dBrieHbl», «Pa3MHOXKEHUE TUIAPH»,
«Meiio3», «Xpomocomsel», «l'amerorenes», «CTpoeHne SHIEKIETKM U CIIEPMAaTO30UIa»,
«OCHOBHBIE cTa My OHTOreHe3a», «IIpsimMoe u HenpsMoe pazButue», «Pa3BuTHe MaliCKOTO XKyKa,
«Pa3Butne capanum», «Pa3zButne nATymku», «JIBOHHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX
pacteHuii», «CTpoeHHE CEMSH OJHOJOJBHBIX M ABYIOJBHBIX pacTeHUD», «KU3HEHHBIM LUK
MOPCKOM KamycThD», <« KU3HEHHBIN UK MXa», «KU3HEHHBIA LMKII MAIOPOTHUKAY, «KU3HEHHBIN
LIUKJI COCHBD».



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIAPaThl AUIEKJIETOK U CLIEPMATO30H/ 0B,
Mozenb «uKi1 pa3BUTHS JATYILKW.

JlabopaTtopnass pabora «lI3ydyeHue CTpoeHUs IOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BbisiBiIeHNE IPU3HAKOB CXOACTBA 3apOAbILIEH T03BOHOUHBIX
AKUBOTHBIX».

JladoparopHnasi padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITUX PACTCHUIN.

Tema 11. I'eneTnka —Hayka o HacJIeAICTBEHHOCTH M M3MEHYMBOCTH OPraHU3MOB

Wcropus cTaHoBiIEHMS U pa3BUTHsI TEHETUKU Kak Hayku. PaboTel I'. Mengens, I'. ne @puza,
T. Moprana. Posb oTeuecTBeHHBIX YUEHBIX B pa3BuTuu reetuku. Padotsl H. K. Konbuosa, H. 1.
BasunoBa, A. H. Benozepckoro, I'. /I. Kapneuenxo, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETHYECKUE MOHATUS U CHUMBOJBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJlbTEpHATUBHBIC IPU3HAKHU, JOMHUHAHTHBIM M PELECCUBHBIM MPHU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4YUcCTas JUHMS, TMOpHIbl, TeHoTHrn, (eHoTur. OCHOBHbIE METO/bl T'€HETHUKH:
rUOPUA0TIOTrMUECKUN, TUTOJIOTUYECKHI, MOJIEKYJIIPHO-T€HETUUYECKHH.

JdeMoHcTpauuu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. dumumuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKNY, «CXEMbI CKPELIUBAHUSY.

JladoparopHasi padora «JIpo3oduina kak 00beKT TCHETHUECKIX HCCIICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpentuBanue. [lepBoiii 3akoH MeHemns — 3aK0H eIMHO00pa3us THOPUIOB
nepBoro nokosieHud. [IpaBuiio nomuHupoBanus. Bropoii 3akoH MeHnaensi — 3aKOH paclleruIeHUs
npu3HakoB. lluTonornueckue OCHOBBI MOHOTHMOPHIHOTO CKpeuiuBaHus. [Hmore3a 4YHMCTOTHI
ramer.

AHanu3upyloliee  CKpemuBaHue. [IpoMexyTOuHbIA  XapakTep  HacIeIOBaHMS.

Pacmeniienre npu3HakoB IpH HEMIOJTHOM JOMHUHHPOBAHUH.
JluruOpugHoe ckpemuBaHue. TpeTud 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacjeA0BaHus IPU3HAKOB. [luTomornueckne 0CHOBBI AUTHOPHUIHOTO CKPEIIMBAHUSI.

CuermieHHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe HaclieJoBaHUe
T'€HOB, HAPYILICHHUE CICTUICHHUSI MEXIy FTeHaMHU. XPOMOCOMHas TEOPHS HACJICICTBEHHOCTH.

I'eneTnka moma. XpOMOCOMHBIN MEXaHHU3M OIpPEACNICHUS I0ja. AYTOCOMBI M TIOJIOBBIC
XpoMocoMmbl. ['omMorameTHblli M TreTeporaMeTHbl moJ. ['eHeTHueckas CTPYKTypa MOJOBBIX
xpoMocoM. HacriemoBanre Mpu3HaKOB, CIEIICHHBIX C ITOJIOM.

I'enotnn kak 1enocTHas cucrema. [lmedoTponuss — MHOXXECTBEHHOE JIEHCTBHE TCHA.
MHOXECTBEHHBI ajuien3M. B3auMoaeicTBHE HEAICNbHBIX TE€HOB. KOMILIEMEHTapHOCTb.
Onucras. [lonumepusi.

'eHeTnyeckuil KOHTpPOJIb pPA3BUTHUS PACTEHUN, KUBOTHBIX W YEJIOBEKa, a TaKKe
(bU3HOJOTMYECKUX TPOIECCOB, TOBEACHUS U KOTHUTUBHBIX (PYHKIUH. ['eHeTHYecKre MeXaHU3MBbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO35SMH — MapasuT» M «XO3IUH — MUKPOOHOMY.
I'eneTnyeckue acmeKkTbl KOHTPOJS M U3MEHEHUs HacJleICTBEHHON MH(OpMaluu B MOKOJICHUIX
KJIETOK 1 OPraHU3MOB.

JdeMoHcTpanuu
[Toptpetsr: I'. Mennens, T. Mopras.



Tabmuuer u cxemsl: «llepBeiii 1 BTOpoit 3akoHbl Menaens», «Tpetuit 3akon Menaens»,
«AHanuzupyrollee ckpenuBanue», «Henonnoe noMuanpoBanuey, «CLEMJIEHHOE HAclIeJ0OBaHKUE
MIPU3HAKOB Y Ipo30 sy, «I'eHeTrka mona», «Kapuotun yenosekay, «Kapuotun 1po30ohuis»,
«Kapuortur nruts», «MHOKECTBEHHBIN alIeu3M», «B3auMoIeicTBUE TEHOBY.

ObopynoBanue: MOJIENb JJIsi IEMOHCTPAIlUM 3aKOHOB €IMHO00pa3us TMOPUAOB HEPBOTO
IIOKOJIEHUSI M pAacILUEIUIEHUs MPU3HAKOB, MOJIENb JJIs JIEMOHCTpPAlMM 3aKOHAa HE3aBUCUMOTO
HAacCJeA0BaHus IPU3HAKOB, MOJEIb U1 JEMOHCTPALMH CLEIUICHHOTO HACJIEIO0BAaHMs IIPU3HAKOB,
CBETOBOM MHUKPOCKOTI, MUKpoTpenapat: «Jpo3odumay.

IIpakTnueckas pabGora «lI3yueHue pe3ynbTaToB MOHOTMOPUAHOIO CKPELIMBAHUSA Y
TIPO30(HUITBD).

IIpakTnueckas pabGora «/3ydyeHue pe3yiabTaTOB JUTHOPUAHOTO CKpELIMBAaHUSA Yy
JPO30(UITBD».

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

BsaumopneiictBue reHotuna v cpeapl npu GopmupoBaHuM QeHotuna. M3meHunBocTh
npuzHakoB. KadecTBeHHbIE W  KOJWYECTBEHHbIE MpPHU3HAKK. BHUIbBI  W3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASL.

MoaundukanroHHas U3MEHYHBOCTh. Posib cpenpl B (popmupoBaHUM MOIUDUKAITMOHHOMN
n3MeHunBocTl. Hopma peakium npusHaka. BapuanuonHblil psn u BapuauunoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(DUKAITMOHHONW H3MEHIHMBOCTH.

I'enoTunuueckas wW3MEeHUYMBOCTh. (CBOWCTBA TE€HOTUMUYECKOW W3MEHYMBOCTH. Busl
TEHOTHUITUYECKON M3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTaIlMOHHASI.

KomOunatuBHAsT M3MEHYMBOCTh. MeW03 U TOJIOBOW MpOIecC — OCHOBa KOMOWHATUBHOU
M3MEHUYMBOCTH. POJIb KOMOMHATUBHONW M3MEHYMBOCTH B CO3JaHUU T'€HETUYECKOTO pa3HooOpa3us
B MpeJienax OJHOrO BUAA.

MyranyoHHass M3MEHYMBOCTb. Buapl MyTanui: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYUMPOBAHHBIE MYyTaluuU. SIAepHble M LUTOIIA3MATHUYECKHE MYTALMH.
ComaTuueckue W TOJIOBble MyTaluu. [I[puunMHBI BO3ZHUKHOBEHHUsSI MyTauuii. MyTareHsl U HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IpoLecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacneiactBeHHOW wu3MmeHunBocth (H.M. BaBuior). BHesnepHas W3MEHYMBOCTH H
HAaCJEACTBEHHOCTb.

Onucenemuka u >NUSEHOMUKA, POJb INULEHEMUYECKUX (DAKmMopos 8 HACNe008aHuU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

IToprpetsri: I'. ne ®pu3s, B. Moranucen, H. U1. Bapunos.

Tabmuipl u cxeMbl: «Buabl U3MEHUYUBOCTHY, «MOIAU(PHUKAIIMOHHAS H3MEHUYHBOCTBY,
«KoMOuHaTnBHas N3MEHYHBOCTEY, «Meio3y, «OrmionoTBopenuey, «I enerndyeckue 3ab601eBaHus
YyernoBeKay, «Buapl MyTauuii».

O6opynoBaHue: XUBble W TepOapHbIe 3K3EMIULIPbl KOMHATHBIX PAacTEHHH, PUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUHBIMU BUAAMU U3MEHYHBOCTH.

JlabopaTtopnass paGora «lVccnenoBaHue 3aKOHOMEpPHOCTEH  MOJIU(DUKAIMOHHON
n3MeHYuBOCTH. [locTpoeHne BapHallMOHHOTO psAJla U BApUALMOHHOW KPUBOM».

IIpakTuyeckas padora «Myrauu yapo30¢uibl (Ha TOTOBBIX MUKpOTIpENaparax)y.

Tema 14. I'eneTnka yejioBeKa

Kapuotun uyenoBeka. MexayHapoaHass mOporpaMMma HCCIEIOBaHUST T€HOMa YeJOBEKa.
MeTo bl M3ydeHUs TEHETUKH YeOBEKa: MeHeallOTUYeCKUi, ONMM3HEIOBBIN, IUTOTeHETHIYECKUIA,
MONYJISIIMOHHO-CTAaTUCTUYECKHUM, MOJIEKYIIpHO-TeHeTnYeckuil. COBPEMEHHOE OIpEAEICHHE



FE€HOTHIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUITMPOBAHUE, B TOM 4MCIie ¢ nmoMoupro [T1P-
aHasnn3a. HacnencrBeHHble 3a001eBaHus yesnoBeka. ['eHHbIE U XpOMOCOMHBIE OOJIE3HU YEJI0 BEKA.
bone3nn ¢ HaciaeACTBEHHOUN MPeapacloioKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TEHETUKH B
NPEJOTBPAIICHNH W JICYEHUH TEHETHYECKUX 3a00JIeBaHMN uesnoBeKa. MennKO-TeHEeTHYeCKOoe
KOHCYyIbTHUpoBaHue. CTBOJIOBbIE KJIETKU. [IOHATHE «T€HETUYECKOTrO Ipy3a». DTUUECKHUE acIEKThl
UCCIIEI0OBAaHUI B 00JaCTH pPEAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpPhl MOBBIMICHHONH YYBCTBHTEIBHOCTH YEJOBEKa K (PU3MUECKOMY U
XMMHUYECKOMY 3arps3HEHHIO OKpYKarolled cpenpl. ['eHermueckas IpeapacrosiokKeHHOCTh
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmuisl u cxembl: «Kapuotun yenoBekay, «MeToabl U3y4eHHsI TEHETHKU UYE€IOBEKay,
«['enernueckue 3a00J1€BaHUS YETIOBEKA.

IIpakTuueckas padora «CocraBieHNue U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi opranu3mMoB

JlomecTukanust ¥ cenekuus. 3apokKJI€HUE CeNeKIMH W jaoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxXoXaeHUsl 1 MHOrooOpa3us KyJbTypHBIX pacTeHHi. Ponib cenexuuu
B CO3/IaHUU COPTOB PACTEHUH U MOPOJ KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTMYECKUX
pAnoB B HacineacTBeHHOM m3MeHunBocTH H. M. BaBuiioBa, ero 3HaueHuwe s CENEKIIMOHHOU
paboTEHI.

Mertobl cenekMoHHOM paboThl. MckyccTBEHHBIN 0TOOP: MAacCOBBIN U MHAMBHIYaIbHBIH.
Dtanbl KOMOWHAITMOHHOW cenekiuu. VcmplTanne mpou3BoauTeNel mo moTtoMcTBy. OTOOp MO
TEHOTHUITY C TOMOIIBIO OLEHKU (PEHOTHIA OTOMCTBA U OTOOP MO M€HOTUITY C MTOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ CEJNEKIIMOHHOM paboThl. PamuanuoHHBI U
XUMHYECKUH MyTareHe3 Kak HCTOYHUK MYyTalUd y KYJIbTYpPHBIX (OpM OpraHusMoB.
Hcnonp30Banre reHOMHOTO PEIAKTHPOBAHKS M METOI0B pekoMOrMHaHTHBRIX JIHK mist momyuenus
HCXOJIHOTO MaTepuana i CEJIEKIHH.

[lonyuenune mosurmionnoB. BuyTtpuBumoBas rubpuauszanus. banskopoacTBeHHOe
CKpelllMBaHue, Wi UHOpuauHr. HepoacTBeHHOE ckpeluBaHue, Wik ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Mcnonp3oBanue rerepo3uca B cenekuuu. OtaanéHHas rubpuaM3anus.
[Ipeononenne Oecruonns MEXBUIOBBIX THOpPUIOB. JIOCTHXKEHMS CENEKUUHU PpACTeHHH W
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U W3y4EHUE TEHETHMUECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHM M HMX JHUKUX
poauyelt Ui co31aHus HOBBIX COPTOB U TMOPUIOB CENIbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO08bIX
HCUBOMHBIX 8 YeJIsIX YIYUUEHUS CYUeCm8YIoWUX U CO30aHUs HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008AHULL, NepedosblX uoell U
NnepcneKmuBHbIX MexHON0U.

JdeMoHcTpanuu

IToptpersr: H. . BaBuios, 1. B. Muuypus, I'. /1. Kapneuenxo, II. II. Jlykpsinenko, b. JI.
Actaypos, H. bopnoyr, /I. K. benses.

TaGnuie! u cxembl: «L{eHTPBI MPOUCXOKIEHUS U MHOTOOOpa3us KylIbTYpHBIX pacTeHUI»,
«3aKOH TOMOJIOTHYECKHUX PAIOB B HACIEACTBEHHONW M3MEHUMBOCTH», «MeETOAbl CENEeKIHN»,
«OTtnanéuHas rubpunuzaus», «MyrareHes».

JlabopaTopHasi padora «/3ydeHHne COPTOB KyJIbTYPHBIX PACTEHUH U MOPOJ TOMAIIHUX

YKUBOTHBIX».



JladoparopHnas pabdora «/3ydeHne MeToI0B CEICKIIMU PACTCHUII.

IIpakTnyeckas padora «lIpuBrBKa pacTeHUI».

IKekypeust «OCHOBHBIE METOJbI U JIOCTHUKEHHUSI CEJICKUIUU PACTeHUM M >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENbHBIM YYacTOK, B TEIIMYHOE
XO03SIICTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOT Ul U CHHTETHYeCKasi OHOI0T U

OOBbeKTbI, HCNOIb3yeMble B OHUOTEXHOJIOTUH, — KJIETOYHbIE M TKAHEBBIE KYJIbTYpBHI,
MUKpPOOPIraHHU3Mbl, HX XapaKTepUCTHKA. TpaJuluOHHAas OHOTEXHOJOIHs: XJieOoneueHue,
MOJTy4eHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAENUE. Mukpoouosornueckuii cuare3. OOBbeKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTHH. [Ipon3BoacTBO Genka, aMHHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANpPABJIEHHOIO  W3MEHEHUs |
KOHCTPYHPOBAHHUSI TEHOMOB C II€JIbIO MOJIyYE€HUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaLUX
HE BCTpEvarolrecs B Npupojie ONOCUHTETUYECKUE ITYTH.

Kiterounas umxenepus. MeToasl KyJlbTypbl KIETOK M TKaHEW PAaCTEHUM M JKUBOTHBIX.
Kpuobanku. Comarnyeckas ruOpuaumszanuss ¥ coMaTtudeckuit smOpuoreHe3. lcmonpzoBanue
TaliOWJIOB B CEJIEKIUU pacTeHui. [lonyuenue MOHOKIOHANbHBbIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NONUKIOHANbHBIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIIOIOTBOPEHHE.
PekoHcTpyKIus AHLIEKIETOK U KIIOHUPOBaHKE )KUBOTHBIX. MeTo/1 TpaHCIIaHTAINHU sIIep KIETOK.
Texunonocuu  0300poGneHus,  KyIbMUBUPOBAHUS U  MUKPOKIOHAIbHO2O0 — PA3ZMHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHasi MHXKeHepHs. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pekomOunantHeix JIHK. Cozodanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS U TIEPCHIEKTHUBBI
XpOMOCOMHOW ¥ TEHHOM WHXXCHEPUHM. OKOJOTHYECKHE M OSTUYECKHE TMPOOIeMbl TEHHOU
VHXEHEPUH.

Menununckue 6uotexHosioruu. [ToctreHomuas mudposas meauimHa. [11[P-muarnocruka.
MeTa0oOMHBIN aHaNn3, FTEHOUEHTPUUECKUN aHaIU3 IPOTEOMa YEeJIOBEKa JJIsl OLICHKH COCTOSTHUS
ero 370poBbs. Vcroap30BaHme CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnounxkeHepus
Ui pa3paboTKu (yHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHMA, CO3AaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEM TEXHOJOTHM TpEXMEPHOro OMONMPUHTUHTA U cKapOJIUHTa A peuieHUs
3a/1a4 NEPCOHAIN3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BaKIMH C ILEJIbI0 o0OecredyeHuss KOMOMHMPOBAHHOW 3alllUTHI OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJEKYISAPHBIX MeXaHH3MOB (yHKImoHupoanus PHK-
COJIeprKalliuX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMacHbIe 3a00I€BaHUS YEIOBEKa U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u  cxembl:  «lcnonb30BaHME  MHUKPOOPraHU3MOB B MPOMBIIUICHHOM
MIPOU3BOJICTBEY, «KieTtouHas unxxenepus», «['eHHass HHXEHepusD».

JlabopaTtopnasi padora «/3yyeHre 00beKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «lloayyeHue MOJOUYHOKUCIBIX TPOTYKTOBY.

Jkcekypeus «brorexHonorus — BaxHeas Ipou3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIIOIHOHHBIX NPeJACTABIEHUI B 0M0I0T I
OposonnoHHas Teopus Y. Jlapsuna. [Ipeanockuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has aesTenbHocTh Y. /lapBuHa.



JBuxymue cuibl 3Bojarouuu BuaoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTb
Pa3MHOXXEHMSI OpraHHW3MOB, HACJIEACTBEHHAs M3MEHUYMBOCTb, OOppOa 3a CyLIECTBOBAHUE,
€CTECTBEHHBIH U NCKYCCTBEHHBII 0TOOD).

Odopmrnenue cuaTeTndeckoit Teopun 3Bororuu (CTD). HeilrpanbHas T€oOpHs SBOJIOIHH.
CoBpeMeHHas SBOJIIOLMOHHAS OMOJIOTHs. 3HAYCHUE HBOJIOIMOHHON TEOpUH B (POPMUPOBAHUH
€CTeCTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHcTpanuu

[optperst: Apucrotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kiosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, . K. bemnses.

Tabmuuer n cxembr: «Cucrema xuBoilt nmpuponsl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymects (1o Jlamapky)», «Mexanu3zm GOpMUPOBAHUS PUCTIOCOOICHHU Y PACTEHHUI U )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmipyra nmyremectsus Y. Japsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pBOBI 3a cymecTBoBaHUEY, «[lopoasl romy6eit», «MHoroobpasue KyiabTypHBIX (HOpM
KarmycTel», «llopoJpl JAOMamHUX >KUBOTHBIX», «Cxema oOpa3zoBaHHMs HOBBIX BUAOB (o Y.
HapBuny)», «Cxema COOTHOLICHHS IBIKYIIUX CHJI SBOJIOUUN», «OCHOBHBIE TMOJOXKEHHS
CUHTETUYECKOHN TEOPHUHU IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIOIUS U €€ Pe3yJIbTaThl

[Momynsiust kak d1eMeHTapHas eauHuna HBoonud. COBpeMEHHBIE METOMIBI OICHKH
TeHETHYECKOTO pa3HOOOpa3us M CTPYKTYPHI MOMyIsnuii. Mi3Menenue reHo(oH/1a nomyssiun Kak
JJIEMEHTApPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeTH4eckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (AKTOPbl (IBUXKYLIME CHJIBI) HBOJIIOLMU. MyTallMOHHBIN mpolecc.
KombOunatuBHas n”3MEeHUNBOCTD. Jpeiid reHoB — clydaiiHble HeHANpPaBICHHbIE H3MEHEHUS YacCTOT
atenedt B monysaiuax. DPpdekt ocHoBarenss. Ipgexm dOymwirounozo ecopaviuika. CHudiceHue
2EHeMUYecKko20 pasHoodpasusn: npudunsl u cieocmsus. llpossienue s¢ghghpexma Opetipa cenos 6
oonbuwux u manvlx nonyaayusax. Murpanun. Mzomsums monynsuuii:  reorpaduueckast
(mpocTpaHCTBEHHAs ), OHMoJIOTHYecKas (PenpoyKTHBHAS).

EctectBennsiii oTO0p — HampaBismoomuid (aktop sBosound. POpMBl €CTECTBEHHOTO
oTOOpa: NBIKYIIMHA, CTAaOMIM3UPYIOIINMA, paspbiBatonuii (au3pynTuBHBIN). [lomoBoit oT6op.
Bo3HHKHOBEHHE U 3BOJIOLUS COLIMATBHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco6aeHHOCT, OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOIIOLMHU. BoO3HHKHOBEHUE
MpHUCIOcoOeHnit y opranuzMoB. ApomMopdo3bl U uauoagantauuu. [Ipumeps npucnocodieHuit y
opranu3MoB:  Mopdororuueckue, (GuU3MOIOrUUYEecKHe, OUOXMMUYECKUE, MOBEJACHYECKUE.
OTHOCHUTENHHOCTH IPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputrepuu u ctpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOAIBOJIOLUU.
M3onsuuss — xiroueBoil  gaktop BugooOpazoBanus. I[lytu u cnocoObl BuI000pa3oBaHUS:
anyonarpuiyeckoe (reorpaduyeckoe), CHUMIATPUUYECKOE (IKOJIOTMUYECKOE), «MTHOBEHHOE»
(momurutonan3anus, rudbpuansanus). JJIuTeIbHOCTh BOTIOMUOHHBIX TPOLIECCOB.

MexaHu3Mbl (GOPMHUPOBAHUS OUOJIOTHUECKOTO Pa3HOOOpa3usl.

Ponb »BOmIOIMOHHON OMoJIOTMHM B pa3pabOTKe HAy4YHBIX METOJIOB COXPaHEHUS
O6rnopazHooOpaszus. MHUKpO3BOJIOLUS M KOABOJIOUMSA MApa3uTOB W HMX X035€eB. MeXaHU3Mbl
(hopMHUPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI € HEl.

JdeMoHcTpanuu

IToptpertsr: C. C. YerBepukos, 3. Maiip.

TaGnuie! 1 cxembl: «MyTalMOHHAS U3MEHUUBOCTHY, «[lOMynsAIIMOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/[Bukymue CHIIBI  SBOJIIOLUMNY,



«OKOJIOTHYECKasi M30JAIMS MOyl ceBaHCKOW (opemny», «leorpaduueckass HIOISAIHUSL
JIUCTBEHHUIBI CUOMPCKON U JMCTBEHHULIBI AaypcKoil», «[lomymsiiiMoHHbIE BOJHBI YHUCIEHHOCTH
XUITHUKOB M JKepTB», «(Cxema JeicTBUs ecTecTBEHHOro oTbopay, «DopMbel OOprOBI 32
cylecTBoBanuey, «MHIycTpuanpHblil MellaHu3M», «KHBbIe HCKOIaeMbIey,
«IlokpoBuTENbCTBEHHAsE OKpacka >KMBOTHBIX», «llpemympexnaromas okpacka »XUBOTHBIXY,
«Pu3nonoruueckue agantanuny, «IIpucnocodieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buma», «Bunel-nBoiinukn», «Crpykrypa Buaa B npupone», «CrocoOsl
BUJ000pa3oBanusy, «I'eorpadpuueckoe BUI000pa3oBaHue TPEX BHUJIOB JIAHIBIIICHY,
«JKoJorHUecKoe BUA000pa3oBaHue BHIOB cuHHI, «[lomuruiouasl pacrenuit», «KamycTHo-
peIeUYHBINA THOPUIY.

O6opynoBanue: repOapuul pPacTeHHM, KOJUJIEKIIMM HACEKOMBIX, Yydelia MTUIl U 3BEeper ¢
IpUMepaMy Pa3JIMYHbIX NPHUCIIOCOONICHNH, Yydyerna NTULl M 3Beped pa3HbIX BUIOB, repdapuu
pacTeHui OIM3KUX BUJIOB, 00PA30BABIINXCS PA3IMYHBIMU CIIOCOOAMU.

JlaboparopHasi padora «BbIsiBlIeHHE H3MEHYUBOCTH YOCOOEH OJJHOTO BHIa».

JladbopaTtopnas padora «llpucnocoOneHuss OpraHU3MOB M WX OTHOCHUTEIbHAs
11eTIECO00Pa3HOCTHY.

JladoparopHasi padora «CpaBHEHHE BUIOB IO MOP(POJIOTUIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJIIOIUS U €€ Pe3yJIbTaThl

MeTo bl n3ydeHus: MakpolBoJtouy. [lanieoHToIOTNYECKE METO IbI U3YYEHHUS SBOJIIOLINH.
[Tepexonnbie hopmbl 1 PUITOreHETHYECKHE PSbl OPraHU3MOB.

buoreorpadpuueckue Meronpl uszydeHus osBomonuu. CpaBHeHue ¢uopsl U (hayHbI
MaTepUKOB M OCTPOBOB. broreorpaduyeckue odmactu 3eMiau. BUabl-oHIEMUKH U PEITUKTEHI.

DOMOpPHUOJIOTMYECKHE U CPaBHUTEIbHO-MOP(POJIOTHUECKHE METObl M3YUEHHUS HBOJIIOIHH.
['eHeTyeckne MeXaHW3MBbl SBOJIOLMN OHTOT€HE3a M IOSBJICHUS 3BOJIIOLMOHHBIX HOBILIECTB.
['omonornuHele ¥ aHATOTUYHBIE OpraHbl. PyMMeHTapHbIE OpraHbl U aTaBU3Mbl. MOJIEKYISAPHO-
reHeTUYeCKue, OHOXMMHYECKHEe M  MaTeMaTUYeCcKUe METOJAbl  HM3YYEHHUS  IBOJIIOIHH.
I'omonoruunsie renbl. CoBpeMeHHbIE METOIbI MOCTPOCHUS (PHIIOTEHETUUYECKHUX IEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIIOLIMS TEHOMOB.

OO0mme 3akOHOMEpPHOCTH (MpaBuiia) ABOMIONUHU. [lpumyun  cmenvl  @yHKYull.
HeobparumocTs 3Botonmy. AnantusHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkensb.

Tabmuupl U cxembl: «DUIOTCHETUUECKHI PSIJT JIOMIAIN», «KAPXEONTEPUKC», «3BEpO3yObIe
smepb», «Crerouedansny, «Punnodute», «CeMeHHble MAaNOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emum», «/peid koHTuHeHTOBY», «PemukThl», «HauanmpHble cTaauu >MOPUOHAIBLHOTO
Pa3BUTHS MO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTMUHBIE U aHAJIOTUYHBIE OPTraHb», «PyauMeHThI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HA0OpHI 4YeloBeKa M IMIuMMNaH3e», «lJ1aBHbIE HampaBICHUS
ABOJTIOIHIY, «O0IIHNe 3aKOHOMEPHOCTH IBOIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSDKM HCKONAeMbIX OCTAaTKOB OPraHM3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYJUMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. Ilponcxo:kaeHne U pa3BuTHe KU3HU Ha 3emiie

Hayunble rumoTe3sl NPOUCXOKIEHMS JKM3HU Ha 3emie. AOHOreHe3 W HaHCIEepPMUs.
JloHay4Hble TPEACTaBICHUS O 3apOXKACHUU KHU3HM (KpealMoHH3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepxkenue onsitaMu @. Penu, JI. Cnannannanmy, JI. [lactepa.
ITpoucxosxaeHue Ku3Hu U acTpOOUOIIOTHSL.



OcHoBHBbIE 3Tallbl HEOpraHuyeckoil 3Bosmonuu. Ilnanerapuas (reosoruyeckas) 3BOIIOLMS.
XuMu4eckas dBONIONUSA. AOWOTEHHBIH CHHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
Omneit C. Mumiepa u I'. FOpu. O6pazoBanue nonuMepos u3 MoHoMepoB. KoariepatHas runoresa
A. W. Onapuna, runote3a nepuyHoro OynpboHa Jx. XonneiiHa, reHetuueckas rumoresa [
Ménnepa. Pubo3umsl (T. Yek) u runoteza «mupa PHK» V. I'mnbepra. @opmupoBanue memOpan
Y BOBHUKHOBEHUE IIPOTOKIIETKH.

Uctopus 3emnu u meroapl €€ wusydyeHusa. lVckomaemple OpraHMYECKHE OCTATKH.
l'eoxponosoruss u e€ Meronsl. OrHocuTenbHas W aOCONIOTHAsE  TE€OXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKana: 30Hbl, 3pbl, IEPUOIBI, JITOXH.

HauanbHnple 3Tanbsl opraHndeckod sBosronuu. llosBieHne m 3BOMIOLMUSA NEPBBIX KIETOK.
Opomronus MerabonuzMa. Bo3HukHOBeHHE NepBBIX HSKOcUcTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIIEHKM KakK aHajlor TnepBelXx Ha 3emiie coobmiectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMMOMOTEHE3). DBOJIIOLUOHHOE IPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATanbl 3BOJIOLUMU BBICIINX pacTeHHil. OCHOBHBIE apoMOpP(O3bl pacTEeHUi.
Beixon pacrennii Ha cymy. [losiBleHHE cIOPOBBIX paCTEHUH U 3aBOEBaHKE UMHU Ccylin. CeMeHHbIE
pactenus. [IporncxoxaeHne BETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tambl HBOJIIOIMU KXUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBpEMEHHBIX THMOB. [lepBrie XOpaoBbIE
KUBOTHBIE. JKU3HB B BOJIe. DBOJIIONMS MO3BOHOYHBIX. [IporcxoxaeHne ampuOnii U penTUiIni.
[IpoucxoxnaeHue miekonutarommx ©u OTull. [lpuHnun kiarodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU YKMUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emiie TIO 3paM U MepruoJaM: apXe, IpoTEPO30i, Maaeo30u, ME3030M,
KaitHOo301. O01Ias XapakTeprucTUKa KJIMMaTa U T€0J0THYeCKuX mpoieccoB. [losiBeHue u pacupeT
XapaKTEepHBIX OpPraHU3MOB. YTjeoOpa3oBaHME: €ro YCIOBHUS M BJIMSHHME Ha Ta3oBbIi COCTaB
aTMocC(hephl.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPHU3UCHI mpouuioro. IIpuuuHel u cineactBus
MaccOBbIX BbIMUpaHuil. COBpEMEHHBI KOJOTHUYECKUA KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHus: 6MopazHooOpasus Ha 3emiie.

CoBpemeHHast cucTteMa opraHudeckoro mupa. IlpuHnunel kiaccuukaiym opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKHUE I'PYIIbI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Penu, JI. Cnannanuanwy, JI. [Tactep, . 1. Meunukos, A. N. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. ITacTtepa mo u3yueHuto
caM03apoJieHus Xu3Hn», «Cxema ombitTa C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyeckon
sBOIOLUMY, «['eoxpoHonornueckas mkanay, «HavanbHble 3Tanbl OPraHUYECKOM SBOIIOLUNY,
«CxeMa o0pa3oBaHMsI DYKapuOT MyTEM cuMOnoTeHe3ay, «CrucreMa sKkuBoi Mpupoisl», «CTpoeHue
BUpYca», «ApoMopdo3sbl pacTenuii», «PuHHOGUTH), «OTHOKIETOUYHBIE BOJOPOCTIY,
«MHoroxkneTounsle Bogopociany, «Mxuy, «llanopoTHukn», «['0JOCEMEHHBIE pPACTEHUS,
«Opranbl 1BETKOBBIX pacTeHMit», «Cxema pa3BUTUSA JKUBOTHOTO MHPa», «ApOMOpQO3bI
AKUBOTHBIX», «lIpocreitmney», «Kumeunonosnoctusie», «llnmockue yepBu», «HUneHucroHorue»,
«Pr10B», «3emHOBOIHBIEY, «[IpecMbikatomuecs», «I[Ituikly, «Muexkonutaromuey», «Pa3Butue
JKU3HU B apXeMCKOM 3pe», «Pa3BUTHE )KU3HU B IPOTEPO30MCKON 3pey», «Pa3BuTue Ku3HU B



1aJIC030MCKOM dpey, «Pa3BuTHE )KU3HU B ME3030MCKOH 3pe», «Pa3BUTHE KU3HU B KaTHO30MCKOM
ape», «CoBpeMEeHHasi CUCTEMa OPIraHUUYECKOTO MUPay.

OGopynoBanue: repOapuMl pPaCTEHUH Pa3TUYHBIX OT/AEIOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE TIpernaparhl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU HTJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX >KUBOTHBIX, Yydelia NTHUI] W 3BEped, KOJUICKIMH OKaMEHEJOCTEH, MOJIe3HBIX
HCKOMAEeMBbIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa nadoparopnasi padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
U3Y4EHHIO A0MOTEHHOTO0 CUHTE3a OPraHUYECKUX COECMHEHUH B IEPBUYHOM aTMOCchepe».

JladbopaTtopnasi pabGora «l3ydyeHne u oOmNMCaHWE HCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «3yuenne ocoOeHHOCTEN CTPOEHMS pACTEHUH Pa3HBIX OTIEIOBY.

IpakTHyeckas padora «/3yueHne 0COOEHHOCTEN CTPOCHHS MO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxo:xaeHue yeJaoBeKa — AaHTPONOTeHe3

Paznienbl v 3a1aun anTponoaoruu. MeTo 1bl aHTPOIOJIOTHH.

CraHOBJI€HHE TPE/ICTaBICHUA O MPOUCXOXKACHUHU YelloBeKa. PenuruosHbie BO33peHMUs.
CoBpeMeHHbIe Hay4HbIE TEOPUHU.

CxonctBo  4yenmoBeKka € KMBOTHBIMHM. CHCTeMaTHdeckoe TIOJIOXKEHHE  YeloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKA C JKMBOTHBIMU:  CPaBHHUTEIbHO-MOp(oioruueckue,
sMOpuosoTnueckne, (Ppu3nonoro-onoxuMuveckue, moBeAeHUeckue. OTiMuns dYenoBeKka OT
KUBOTHBIX. [IpsAMOX0KICHHE W KOMIUJIEKC CBS3aHHBIX C HUM NMPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxymue cuibl ((hakTOphl) aHTPOTIOTeHe3a: OHoJIoTHUecKue, colraabHbie. COOTHOIIICHHE
OMOJIOTMYECKHX U COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaUU aHTpoIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00€3bsHbBI (ITPOKOHCYIIBI) U
paHHUE MOHTUIBl — OOLIME MPEeNKH YeIOBEKOOOPa3HBIX 00€3bsH M JIoeH. ABCTPAJIONUTEKU —
JIBYHOTHE TIpEAKU Jrojei. YeloBeK yMmelnblid, MepBble M3rOTOBICHUS OpyIuid Tpyaa. YenoBek
MPSIMOXOJISANIIMNA 1 TIEPBBIN BBIXOJ JroAcH 3a mpenensl Adpuku. UenoBek reraenbOeprekuii —
o0l mpeIoK HeaHAEePTAIbCKOTO YeJIoBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHAepTaIbCKU
KaK BUJ JIIOJIEH XOJOJHOTO KiuMmata. YeloBeK pa3yMHbI COBPEMEHHOTO THIA, JIEHUCOBCKUI
YeJI0BEK, OCBOEHIE KOHTUHEHTOB 3a npeaeiamu Adpuku. [laneorenerrka u najneoreHOMHUKA.

DBOJIOLHUS COBPEMEHHOTO 4YesloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJSAIUSX YelIOBEKa.
MyranuoHHsli nporiecc u noaumopdusM. [lonynsunoHHbie BOJIHBL, Ipeii] reHoB, MUTpaLys U
«a¢ ekt 0OCHOBATENs» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacwl. [lonstue o pace. bombiine pacel: eBporeouaHas (eBpasuiickas),
aBCTpaNo-HEerpouaAHas (dKBAaTOpUANbHAS), MOHTOJOMAHAs (a3UMaTCKO-aMepHKaHCKas). Bpems u
MyTH paccelieHus 4YeloBeKa Mo r[iaHeTe. EIWHCTBO dyenmoBedeckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3mMa. [IprcnocoOaeHHOCT YenoBeKa K pa3HbIM YCIOBUSM OKpYKaroIen
cpensl. BausHue reorpaduueckoit cpeapl U aperida reHoB Ha MOPQOJIOTUI0 U (PUIHOTIOTHIO
4eJI0BEKa.

MexIuciuIuIMHapHble  MeToAbl B (u3uueckoid  (OMOJOTHYEcKOl) aHTPOTOJIOTHH.
OBOJIIOIIMOHHAST ~ QHTPOMNOJIOTHSI M MAJ€OAHTPOIOJIOTUsl  YEJIOBEYECKUX  MOMYJISALUM.
buocouuaneHple  uccneAoBaHUS — NPUPOABI  yenoBeka.  MccimenoBaHue  KOJBOJIIOLMH
OMOJIOTUYECKOTO M COLIMATBHOTO B UEJIOBEKE.

JdeMoHcTpanuu

Ioprperst: Y. dapsun, JI. Jluky, . 4. Porunckuii, M. M. I'epacumos.



Tabmumer u  cxeMbl: «MeTonbl  aHTPOMONIOTHH», «[OJIOBHOW MO3T YeJIOBEKay,

«YenmoBekooOpa3Hbie 00e3bsIHBD», «CKENeT YeI0BeKa U CKeleT IMIMMITaH3e», «PyauMeHTh 1
aTaBU3MbI», «/[BIKyIIME CHJIBI aHTPOMNOTEHE3ay», «DBOJIIOIMOHHOE JIPEBO  YEIOBEKa»,

«ABcTpasnonuTek», «4enoBek ymenblity, «HeaoBek IpsIMOXOIAIIMI, «/{eHUuCOBCKUI YEIOBEKY

«Heanpepranbupl», «KpomanboHel», «lIpenku udemoBeka», «ITambl 3BOJIOLKUU YEJIOBEKAY,
«Pacel yenoBekay.

O6opynoBaHue: MyJIsKM OKaMEHENOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYPbl MPEAKOB
YeNoBeKa, penpoayKiuu (pororpadun) kKapTHH ¢ MUDOTOTHISCKUMH U OMOJICHCKUMU CIOKETaMU
MIPOUCXOXKICHUSL YelIoBeKa, (oTorpadum HAXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJeT
YeJI0BEKa, MOJEJb Yepera 4yeloBeKa M yepera LIMMIAaH3€, MOJENb KUCTU YelIOBEeKa M KHUCTU
LIMMIIaH3€, MOJIENIN TOpca MPEAKOB YEI0BEKa.

JladbopaTtopHas pabora «l3ydeHue o0COOCHHOCTEW CTpPOCHHsSI CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydeHne 3K0JOTHUECKHX a1allTallui YEITOBEKay.

Tema 6. Jxoj10rusi — HayKa 0 B3aHMOOTHOLIIEHHUAX OPraHU3MOB M HA/IOPTaHU3MEHHbIX
CHCTEM C OKpY Kawolei cpenoi

3apoxaeHue W pasBuTHE dSKojoruu B Tpyaax A. I'ymbonpara, K. ®. Pymee, H. A.
CeBepuoBa, 3. I'ekkens, A. Tencimmu, B. H. CykauéBa. Pa3znmensl m 3amaum skosoruu. CBsi3b
9KOJIOTHH C APYTUMU HayKaMH.

Metonpl skosnoruu. [loneBble HaOmOAeHMUS. DKCIEPUMEHTHI B 3KOJOTHU: NPUPOJIHBIE U
naboparopuble. MoJienupoBaHie B 3KOJIOrMH. MOHUTOPUHT OKpYyKaroled cpenbl: JOKaIbHBIM,
pPErHOHANIBHBIN U TTI00aTbHBIN.

3HaUYECHHE SKOJIOTMYECKUX 3HAHUM JUIsl YeJOBEKa. DKOJIOTMYECKOE MHUPOBO33PEHUE KAK
OCHOBA CBSI3€i YeJlOBEYEeCTBA C MNpUpoAol. DOpMHUPOBAHUE HKOJIOTHYECKOW KYIbTYpPhl U
9KOJIOTMYECKOU I'PAMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu

[Toptpetsr: A. 'ymbonbar, K. @. Pynwe, H. A. Cesepuos, O. ['ekkens, A. Tencau, B. H.
Cykaués.

Tabmuis! u cxembl: «Paznensl axooruny», «MeToabl IKOJIOTUNY, «CXeMa MOHUTOPUHTA
OKpYXaIOILEn CpebD».

JlaboparopHasi padora «/3ydeHrne METOI0B SKOJIOTUYECKUX UCCIEIOBAHUIN.

Tema 7. Opranu3Mbl U cpeia 00U TaHUsI

Okonoruueckre  (akTopsl M 3aKOHOMEpHOCTH ux JeiictBus. Kiaccudukanus
JKOJIOTHUECKUX  (akTopoB:  abuoTuyeckue, OuOTHUECKHe, aHTpororeHHsle.  OOmue
3aKOHOMEPHOCTH JAeWcTBUS dKojorudeckux dakropos. [Ipasmio muaumyma (K. [lnpenrens, HO.
JIn6ux). TosepaHTHOCTh. DBPUOHOHTHBIC U CTCHOOMOHTHBIC OPraHU3MBI.

Abuotuueckue ¢aktopbl. CBeT Kak 3kojorudeckuit pakrop. [eiicTBue pa3HbIX y4acTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUHM U JKUBOTHBIX IIO
OTHOLLIEHHUIO K cBeTy. CUrHanbHas pojb cBeTa. @OTonepruoiu3m.

Temneparypa kak skonorumdeckuii akrop. JlelicTBue TemrepaTypbl Ha OpraHHU3MBL
[loliknnoTepmMHbIe U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxnocte kak skonoruyeckuit Qaxtop. [Ipucnocobnenust pacteHuil K MOAACpKAHUIO
BogHoro Oamanca. Knaccudukarus pacreHudd mo oOTHOmIeHMIO K Boje. [IpucmocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXKUMa.



Cpenbl oOWTaHUsT OpPraHW3MOB: BOJIHAs, HA3EMHO-BO3MYIITHAs, TOYBCHHAs, TIyOMHHAsS
MOJAMOYBEHHASI, BHyTpUOpraHu3MeHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH cpejl OOMTaHus
opraau3moB. [IpucnocobaeHnss OpraHu3MOoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHelinue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOJIMYHBIE PUTMBIL.
[TpucmnocoOeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUN KU3HU.

XKuznennsie Gopmel opranu3zmoB. [lonstue o xu3HeHHOH (Qopme. JXKusHeHHbIE (GOPMEI
pacTeHui: JEepeBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHUE TpPaBBHI.
XKuznennole (GOpPMBI JKUBOTHBIX: THIPOOMOHTHI, T€OOHOHTHI, a’dpoOHOHTHI. (OCcOOEHHOCTH
CTPOCHUS ¥ 00pa3a KU3HH.

buotnyeckne  ¢dakropel. Bumbl OHOTHYECKMX  B3aWMOJICHCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapazuTtusm, xoornepaius, MyTyaln3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHuM4ecTtBO). Herpoduueckne  B3zaumMonaeHCTBUSA  (TONHMYECKUE,
dbopuueckue, ¢dadbpuueckue). 3HAUYCHHE OMOTHYECKUX B3aWMOJICHCTBUN ISl CYIIECTBOBAHUS
OpraHu3MOB B cpesie ooutanus. [IpuHIIMIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuupl 1 cxeMmbl: «IKonorudeckue (akTopbny, «CBETOBOUM CIEKTP», «IDKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T eITIOKPOBHBIE KUBOTHBIEY, «XOJOTHOKPOBHBIC
KUBOTHBIEY, «DHU3NONOTHYECKHE aaNTalli KUBOTHBIX», «Cpenbl 0OOMTaHUsSI OpPraHU3MOB),
«buonornueckue put™ely, «Knu3HeHHbie Gopmbl pacTeHU», « Ku3HEeHHBIE (OPMBI JKHBOTHBIXY,
«9KOCHCTEMA MIMPOKOJMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOTO Jeca», «llenmu nmutaHusy,
«XwumuanaectBoy, «Ilapazutuzmy, «Konkypeniusy», «Cumonosy, «KommeHcanmusmy.

OGopynoBanue: TepOapul pPacTeHUH W HKUBOTHBIX, TMPUCIIOCOOJEHHBIX K BIIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (pakTOopoB, Trepbapuu  CBETONIOOWMBBIX, TEHENMIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHM, CBETOJIIOOMBBIC, TEHENIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHust, repbapuu U KOJUIEKIIMH TEIUIONIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX PACTCHHUIA,
yy4yena MTHI[ U 3BEpei, TrepOapuu pacTeHUW, OTHOCSAIIMXCA K TUrpoduTaMm, Kcepodurtam,
Me30(uTaM, KOMHATHBIE PACTEHHSI TaHHBIX TPYIII, KOJUIEKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenax, repbapuM W KOJJIEKUMHM pPAcTeHWH W JKUBOTHBIX, OOJIAJalOIIUX 4YepTaMH
MPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUH JKU3HH, TrepOapuud W KOJUICKLIUU
pacTeHMii U KUBOTHBIX PAa3IUYHBIX KU3HEHHBIX ()OPM, KOJUIEKIIUU )KHUBOTHBIX, YYaCTBYIOIIUX B
Pa3IUMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JladoparopHasi padora «BrIsiBiIeHHE MPUCTIOCOOICHU OPraHU3MOB K BIUSHUAIO CBETAY.

JladbopaTopHasi padora «BpIsBIeHHE TPUCTIOCOOICHUN OpPraHU3MOB K  BIIMSHHIO
TEeMIIepPaTypb».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHHWH W3 Pa3HBIX MECT
oOUTaHUSD.

Tema 8. JkoJi0orusi BUAOB M MONMYJISIIHU A

DKOJOTUYECKHE XapaKTepUCTUKH momyssaiuu. [lomymsmus kak Ouosoruueckas CHUCTEMa.
Ponp HeomHopomHoCTH cpenbl, GU3NYECKHX OaphbepoB M OCOOCHHOCTEW OHOJOTHH BUIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHON CTPYKTYpHI MOMysiiuii. OCHOBHBIE MOKA3aTENN MOMYIIAIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHasi MU MOJIOBas CTPYKTYypa, POKIAEMOCTh, MPHUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

DKoJyioruueckas CTpykTypa nomynsiuu. OIleHKa YMCIEHHOCTH NOmyisinuu. JnHamuka
MONYJSALMM U €€ perynsiuus. buotnueckuil noTeHman nonyasiuuu. MoaenupoBaHue TUHAMUKA
nonyssauuu. Kpussie pocta yucinenHoctu nonyisiuuu. Kpussie BepkuBanus. Perynsuus



YHUCJICHHOCTH NOMYJSIIMA: pojb (PAaKTOpOB, 3aBUCAMIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BuaoB (r- u K-ctparerun).

[lonsitue 00 oKoMOrMyeckoi Hume BHaa. Mecroodutanue. MHOTOMEpHass MOJENb
skonornueckor Humu JLx.M. Xarunncona. Pa3mepsl skonornyeckor Humu. IloTteHnuanbHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomymsiuuii. Apeansl BUIOB. Buabsl M uX KU3HEHHbIE CTpPATETHU.
DKOJ0rM4ecKre SKBUBAJICHTHI.

3aKOHOMEPHOCTU IMOBEAECHHUS M MHIpalMid >KUBOTHBIX. buosiornyeckue WHBa3UU
YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Ix. M. XaT4nHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTUYECKUE XapaKTEPUCTUKHU MOMysun», «IIpoctpancTBeHHas
CTpyKTypa mnonyisuun», «Bo3pacTHble mnupamMuapl nonyasiuun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTU 3€MJIM DPA3JIMYHBIMU OpraHu3dMaMmy», «Mojaens skosiormueckoit Humm [x. .
XaTYnHCOHAY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladoparopHnasi padora «IIprcrnocoOieHus ceMsiH paCTEHUN K pacCeICHUION.

Tema 9. IkoJ10rus co001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak oTkpbiTas cucreMa (A. Jx. Tencnu). @yHKUMOHAJIbHBIE OJIOKU
OpraHU3MOB B JKOCHCTEME: IMPOJYLEHTbI, KOHCYMEHTHI, peayLeHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetn. AOuoTnueckrue O610ku 3kocucTeM. [1ouBbI U HIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBIE NTOKa3aTeNN YKOCUCTEMBI. brioMacca u mpoayKuusa. DKOJIOTHYECKUe TUPAMUIbI
qyucen, OMoMacchl M SHEPTUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpotixu. @uykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccHH. [lepBUUHbIE W BTOPHYHBIE CYKLIECCUU U UX
NPUYMHBL. AHTPONOIreHHbIE BO3JCHCTBUS Ha cykueccuud. KimmakcHoe —cooOriecTso.
buopaznoobpasue u NoaHOTa KPYroBOpOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOCUCmEMbL 03ED U peK. IKOocucmemvl MOpeu U OKEeaHos.
Oxocucmemvl myHop, 1ecos, cmeneti, nyCmvlHb.

AHTpOTIOT€HHBIE  3KOCHUCTEMBL.  ArposkocucreMa. ArpoueHo3. Pazmuuus mexnay
AQHTPONOI€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. ['opojckas ¢uopa u dayna.
CunanTponuzanus TOpoACcKoW ¢ayHbl. buomorndeckoe ©  XO3SIICTBEHHOE 3HAa4YCHHE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBUI OPraHW3MOB B SKOCHUCTEMAX.
Ponv xackaonoeo sgppexma u 6u008-30ughuxamopos (knouesvix 6u008) 6 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPrUM M BEIECTB MEXKAY CMEXHBIMH 3KOCHCTEMaMH. YCTONYHMBOCTH
OpraHM3MOB, TONYJISAIUNA U DKOCHCTEM B YCIOBHAX €CTECTBEHHBIX W aHTPOIIOT€HHBIX
BO3/ICHCTBUN.

Mexanuzmol  6030elicmeuss  3a2ps3HeHUll  pasHblX MUN08 Ha  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbl IKOJIO2UHECKO2O
HOPpMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. MeToJI0oTUsl MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuiet 1 cxembl: «CTpyKTypa OUOIICHO3a», « IKOCHUCTEMA ITUPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jieca», «DyHKIIMOHAIBHBIC TPYIIBI OPraHU3MOB B DKOCHCTEME»,
«KpyroBopor BemiecTB B dKocucteme», «llemu mnmraHus (mMACTOWINHAS, JETPUTHAS)Y,
«DKOJIOTHYECKasl MUPaAMUIA YUCEID», «IDKOJOTHYECKAs MUPAMHIa OMOMACCHI», «DKOJIOTHYSCKAs
nupamuia sHepruny, «O0pazoBanue 6onortay, «llepBuuHas cykueccus», «BoccrtaHoBienue neca
mociie moXkapa», «JKocHucTeMa 03epay, «ATporeHo3», «KpyroBopoT BEeImecTB 1 MOTOK SHEPTHH B
arporeHose», «lIpumepsr ypooskocucTem».

OGopynoBanue: repOapuu PacTeHUM, KOJUICKIIMM HACEKOMBIX, uydesia NTHUIl U 3BEpPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICIIb YKOCHCTEMBI.

IpakTuyeckas padora «M3yueHne u onrcanue ypooIKOCUCTEMBI.

JladopaTopHnas pabora «/3ydyenne pazHO0Opas3usi MEJIKUX TTOYBEHHBIX YJICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX.

IKCeKypeust «IKCKypcHs B TUIHYHBIA OHoreouneHo3 (B nyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN MM TOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKypeHust «IKCKYPCHs B arpodKOCHUCTEMY (Ha TI0JIE HITH B TETTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — riodanbHasi skocucTeMa

buocdepa — obmieruranerapnas 060j0uka 3eMJH, TAE CYIIECTBYET WM CYIIECTBOBaIA
KW3HB. PazBuTHe mpeacTaBiiennii o ouocdepe B Tpynax J. 3tocca. Yuenue B. . Bepraackoro o
o6uocgepe. Obmnactu 6uocheps! u e€ cocrtas. Kupoe BemecTBo OMochepsl U ero PpyHKINH.

3aKoHOMEPHOCTH cymecTBoBaHUs O6uocheprl. OcobeHHOCTH OMochepsl Kak TI0OaTbHON
sKkocucTeMmbl. JluHammuueckoe paBHOBecMe B Ouocdepe. KpyroBopoTel BemiecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTIepoia, a30Ta). PUTMUYHOCTH siBIeHUH B OHochepe.

3onanbHOCTH Onochepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJpPA, XBOWHbIE
Jieca, CMeIllaHHble U IIWPOKOJINCTBEHHBIE JIeca, CTENH, CaBaHHbI, TyCTHIHU, TPOMUYECKHE Jieca,
BBICOKOTOpBs. KitmMar, pacTUTENbHBIA U KUBOTHBIM MUP OMOMOB cymu.CTpyKTypa U (yHKITUS
YKUBBIX CCTEM, OLIEHKA UX PECYpCHOIO MOTEHIIMAaIa U OMOCepHBIX PYHKITHIA.

JdemoncTpauuu

[Toptpetsr: B. W. Bepnasackuii, 9. 3tocc.

Tabmuup! u cxemsl: «I'eochepsr 3emuny», «kKpyroBopot azoTa B mpupoae», «Kpyrosopot
yriaepoaa B mpupoien, «Kpyroopot kucioposa B mpupojie», «KpyroBopot Bojbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cyIny, «Kimmmatuueckue nosica 3emumn», « TyHapay, «Taiira», «CMemanHbIi
necy, «lllupokonucTBeHHsI necy, «Crenby, «CaBanHay, «Ilycteiasy, « Tponuueckuit gecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesioBek u OKpY:Ka0uIas cpeaa

DKOJOTUYECKHEe KPU3UChl M MX MpUYMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHON cpeapl. OXxpaHa Bo3Ayxa. 3arpsa3HeHre BOJHOU cpenbl. OXpaHa BOJAHBIX
pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHune Kiumara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIHLHOTO
U OSKMBOTHOTO Mupa. OCHOBHBIE TNPUHIMIBI OXpaHbl Npupoasl. Kpacueie kuuru. Oco6o
oxpansiemblie nipupoabie Tepputopun (OOIIT). botanndeckue caapl U 300J10THUECKUE TTAPKH.

OcHOBHBIE MPHUHIIMIBI YCTONYUBOTO Pa3BUTHsI YEIOBEUECTBA U MPHUPOABL. PanmonansHOe
IIPUPOJIOTIONIB30BAaHUE UM COXpaHEHHEe OuoJjioruueckoro pasHooOpasus 3emum. OOmme
3aKOHOMEPHOCTH TJI00aNBHBIX IKOJOTUYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €ro BEPOSTHBIE TOCIIEICTBUS.



PazBuTe METOJ0OB MOHHTOPWHIA pa3BUTHS OIMACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmubie uccinedosanuss nepexooa K pecypcocoepezaiowjeii U KOHKYPEHMOCHOCOOHOU
oHepeemuke. buonocuueckoe pazmnoobpasue u ouopecypcol. Hayuonanvhvie ungopmayuontule
cucmemsl, obecneyusaowue O0OCMYn K UH@OpMayuu no COCMOAHUIO OMOENbHbIX U0 U
akocucmem. OCHOBbL IKOPeAOUNUMAYUU IKOCUCTEM U CROCO008 OOPbObL C OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx dsKOoCUCEM.

JdeMoHcTpanuu

Tabmuupt w  cxembl: «3arps3HeHHE aTtMocdepbl», «3arps3HeHHe ruapocheps,
«3arps3HeHue nouBbl», «llapHukosslii 3 dexT», «Ocobo oxpaHseMble IPUPOAHBIE TEPPUTOPUL,
«MoJienu ynpasisieMOro MUPay.

O6opynoBanue: hoTorpaduu OXpaHseMbIX pacTeHHH 1 KUBOTHBIX KpacHol kauru Poccuiickoit
®enepannn, KpacHOW KHUTH pEruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'MHA
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yslbTaTaM OCBOEHHUS OOydarolIUMUCS
MporpaMM CpeaHero oOiero oopa3oBaHus: JIMYHOCTHBIEC, METANIPEAMETHBIC U MPEMETHBIE.

B cTtpykType NTUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMMBI MO OWMOJIOTHHU BBIJAEICHBI
CIIEAYIOIIME  COCTaBISIONIME: OCO3HAaHME OOYYAIOMIMMHCS  POCCHICKOW  TI'paKIaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSITEIILHOCTH M CaMOOIPEIETICHHIO,
Hanuuue momusayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpasienHoe paseumue BHYTPEHHUX
yOEXKJeHUIM JTMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEM M MCTOPUYECKUX TPaTUIUil pa3BUTHUS
OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJCTBOBATHCS B
cBOCH ACATCIIBbHOCTH OECHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MNpUuCymumMu CUCTEMEC
OMOJIOTUYECKOTO ~ OOpa3oBaHWA, HaAIuyue  NPABOCO3HAHUS  DKOJOTUYECKOHW  KYIBTYPHI,
CnOcobHOCMU CMAgumMb IS U CTPOUTH )KN3HEHHBIE TUIAHBI.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IMPOrpaMMBbI 110 onoornu JOCTUTAKOTCA B €AUHCTBEC
y‘-Ie6HOI\/’I M BOCIIUTATEIHHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAWMIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH, IIPUHATHEIMU B
oOmiecTBe TpaBHJIaMH W HOPMaMHU TOBEICHHS M CIIOCOOCTBYIOT MpOIECCaM CaMOITO3HAHMS,
CaMOBOCITUTAHUA W CaMOPAa3BUTHs, PA3SBUTHUA BHYTpeHHeﬁ MO3UIHUH JIMYHOCTH, MATPpHUOTHU3MA U
YBaXEHMsI K 3aKOHY M IIPAaBOIOPSIKY, YEIOBEKY TpyJda U CTapuieMy MOKOJEHHIO, B3aUMHOTO
yBaKEHMs, OEpEKHOrO  OTHOLIEHUS K  KyJIbTYpHOMY  HAacieAuI0 U  TpaJulusM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, IpUpoe U OKPYKarOIIEH cpee.

JIn4HOCTHBIE Pe3ylbTaThbl OCBOEHUSI yueOHOTo mnpenmeTra «buoaorus» IT0oMKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTh OOydYarOImMXCs PYKOBOJACTBOBATHCS C(OPMHUPOBAHHON BHYTPECHHEH
MO3ULMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHUEHTAlui, TO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM  LIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciiupeHe >KM3HEHHOTO ONbITa U OMbITa JAEATEIbHOCTH B IPOLIECCE Peaau3aliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN IEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKoOro BOCIIUTAHUS:

chOpPMUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3ULMU  OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOTo O0IIecTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KEHUE 3aKOHA H
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEILHOCTU MPU CO3/AaHUU y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENeNsITh COOCTBEHHYIO TMO3UIMI0O TI0 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH YOSKIEHUSMHU, KYIbTYPHBIMHU IIEHHOCTSIMH U COLIMATIBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENbHBIX U HCCIEN0BATENbCKUX 3a7ad, YBAXHUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIOHEHTOB MPU 0OCYKJICHUH CHOPHBIX BOIPOCOB OMOJIOTHUYECKOTO CO/IEpKaHMS;

TOTOBHOCTh K TYMaHUTapHOU M BOJIOHTEPCKOMN AEATENbHOCTH;



2) IaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUUCKOM TPakNaHCKON MICHTHYHOCTH, MATPHOTU3MA, YBOKEHUS K
CBOEMY HApoOJ1y, YyBCTBAa OTBETCTBEHHOCTH Ieper; PoaMHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, NPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOTHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIEHUBATH BKJIAJI POCCUNUCKHUX YIEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MMOHMMAHMSI 3HAYEHUsS OWOJOTMHM B TIO3HAHMHM 3aKOHOB NPHUPOJIBI, B KU3HMU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaciHas yOSKIEHHOCTh, TOTOBHOCTD K CITY)KEHUIO M 3ammuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHUE JTyXOBHBIX LHEHHOCTEMN POCCUICKOTO HapoJa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MOBEJCHUS;

CIOCOOHOCTH OIICHUBATh CUTYaIIUIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYNBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISIM, CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBHUHM C TPAIULIMSAMH Hapo10B Poccuuy;

4) 3CTeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuueckoro BocnUTaHUS, (GOPMHUPOBAHHS  KYJIbTYPbl 3/I0POBbSI M
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHKe U pealin3alus 3J0pOBOro u 6e30macHoro oopasa >KM3HU (310pOBOE MUTAHUE,
coOiroieHre TUTHEHUYECKUX MpaBUi U HOPM, COAJaHCHUPOBAHHBIM PEKUM 3aHATHIA U OTHAbIXA,
perynspHas (¢u3MyecKkas aKTUBHOCTH), OEpeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE IIEHHOCTH TMPaBWJI WHIUBUIYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYallUsIX, YTPOKAKOUIUX 3J0POBBIO U )KU3HU JTHOIEH;

OCO3HAHUE TOCIEICTBUN U HENPUSTHUS BPEIHBIX NPUBBIYEK (YMOTPEOJCHUS AalKOTOJs,
HAapKOTHKOB, KypeHHsI);

6) Tpy/Z10BOIr0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYZy, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM JE€SITEIIbHOCTH TEXHOJIOTMYECKON U COLMAIbHOW HAIPABJICHHOCTH,

CHOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BHITIOTHSATH TAKyIO ACITEIbHOCTD;

WHTEpEC K Pa3nu4yHbIM cdepaM MpodhecCHOHATBbHOM NesTeNbHOCTH, YMEHHUE COBEpIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSIKEHUH BCEi
KU3HU;

7) 3K0JI0rM4eCKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIecO00pa3HOe OTHOIIIEHUE K MPHUPO/Ie KaK UCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;



MIOBBIIIEHUE YPOBHSA HKOJIOTMUECKON KYJIbTYPbl: HPUOOPETEHUE OIBITA IUIAHUPOBAHMUS
IIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX IIOCIIEICTBH JUIsl OKPY’KaIOLEH Cpelibl;

OCO3HAHME TJIO0ATBHOTO XapaKTepa HKOJIOTUYECKUX NpoOJeM W MyTed HMX PpeIICHUs;

CIOCOOHOCTh UCIIOIB30BAaTh MPUOOpETaeMble PU U3yYCHUN OMOJIOTUN 3HAHUS U YMEHUS
IpU PEUIeHUH TPOoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOAONOIB30BAHUEM (COONIIOICHHE
IIpaBWJI MOBEAEHUS B IPHUPOJIE, HANPABICHHBIX HA COXPAHEHUWE DPABHOBECUS B DKOCHCTEMAX,
OXpaHy BHJIOB, IKOCHCTEM, OHOC(hEpHI);

aKTUBHOE HEIpPHUATHE IEMCTBUM, NPUHOCSIIMX Bped OKpYXKarolled IpHUpOaHOI cpene,
YMEHHE IPOrHO3MPOBATh HEOJArONMPUITHBIE SKOJIOTMUECKUE IOCIEICTBUS MPEANPUHUMAEMbBIX
JNEUCTBUN U NPENOTBPALLATH UX;

HaJIM4Yue pPa3BUTOTO 3KOJOTHYECKOTO MBIIIIEHHUS, 3KOJOTUYECKOW KYNIbTYpBI, OIbITa
NESITEIbHOCTH  JKOJIOTUYECKON  HANpaBJIEHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
M03HABaTEIbHONW, KOMMYHMKaTMBHOM W COIMAIBHOM MpakTHKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTUYECKON IEATEIBHOCTH IKOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSI:

c(OpPMUPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKd U OOIIECTBEHHOM MpPAaKTHUKH, OCHOBAaHHOIO Ha JHAJIOTE€ KYIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM U YUTATENCKON KyJIBTYpPhI KaK CpPeJICTBA B3aUMOIEHCTBUS
MEXAY JIOAbMH U TIO3HAHUSI MUPA;

MOHUMaHHe crneun@uky OWOJIOTMM KaK HayKH, Oco3HaHus e€ poiau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIIIEHMS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKaroleM
MHUpE Kak O €IMHCTBE MpPHUPOJbl, YelOBeKa M OOIIecCTBa, B IO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEN U peIIeHUH ITPOOIEM COXpaHEHHsI IPUPOHOTO PaBHOBECHS,

yOeXXIEHHOCTh B 3HAaYMMOCTH OMOJIOTMH ISl COBPEMEHHOHN LIMBUIIM3ALUU: 00eCHICUeHUs
HOBOT'O YPOBHS Pa3BUTHs MEIUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble NMpoOIeMbl Pa3BUTHS YEIOBEUECTBA, IIOUCKA MyTeH BBIXOJA M3 INI0OANBHBIX
9KOJIOTHYECKUX MPoOJeM U obecrieueHHs nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OMOJIOIMYECKUX 3HAHUU B LIEJSAX MOBBIMIEHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TI'DAaMOTHOCTH, KaK COCTAaBHOM 4YacTu (YHKIUOHAIbHON
I'PaMOTHOCTH OOyuaromuxcs, GopMupyemMoil npu U3y4eHuu OHOJIOTHY;

[IOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS JUISL aHaiu3a M OObSICHEHUS SBICHUN
OKpYXAIOILEro MHpa W IMPOUCXOAAUIMX B HEM M3MEHEHUH, yMEHHE JelaTh OO0OCHOBAaHHBIE
3aKJIIOYEHUST HAa OCHOBE HAyuyHbIX (DAaKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4YEeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OUOJIOTMUECKUE 3HAHMs sl peIIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHE IICHHOCTH HAYYHOH JEATENBHOCTH, TOTOBHOCTH OCYILECTBIIATH NPOECKTHYIO U
HCCIIEIOBATENIbCKYIO AESATEIbHOCTh MHINBUIyalbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HEMpEphIBHOMY OOpPa30BaHUI0 M CamMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMH 1O OHMOJOTMH B COOTBETCTBUH C >KU3HEHHBIMU
MOTPEeOHOCTSAMHU.

METAINPEIMETHBIE PE3YJIbTATBI



MertanpeameTHble pe3yabTaTbl OCBOCHHs y4dyeOHOro mnpeamera «buosiorus» BKIIIOYAKOT:
3HaYMMble JUII  (OPMHMPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIUXCA  MEXAUCIHUILUTUHAPHBIC
(MexTIpeAMETHBIE) 00IIEHayYHbIE MIOHATHUS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAOB IMO3HAHUSA, UCIIOJIB3YEMBIX B €CCTCCTBCHHBIX HayKax (BGHIGCTBO, OHEPpIrus,
SIBJICHUE, TpOIIECC, CUCTEMa, HAYYHbIM (AaKT, MPUHLMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIeNOBaHUE, HAONIOCHUE, W3MEPEHHE, DKCIIEPHUMEHT W JpYrHe); YHUBEPCAJIbHBIC
yueOHbIe AeWCTBUS (TIO3HABaTeNbHbIC, KOMMYHHKATUBHEIC, PETYISTHBHBIC), 00ECIICUNBAIONIIE
(dbopmupoBanre (YHKIIMOHATHLHOW TPAMOTHOCTH U COIMAIBHONH KOMITETEHIIUU OO0YYarOIIuXCs;
CIOCOOHOCTh oOyyaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXTUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHMUS M YHHUBEpCajbHble YdeOHbIE JEHCTBUS B IIO3HABATEIbHOM U
COLIMAIBHON ITPAKTHKE.

B pesynprate wusyueHuss OWOJOTMUM Ha YpPOBHE CpeaHEro oO0miero oOpa3oBaHUsS Y
obOyuvarorierocss OynyT chopMHUpPOBaHBI TMO3HABATEIbHBIE YHUBEpPCAJIbHbIE YYEOHBIC IEHCTBUS,
KOMMYHHMKATHUBHBIE yHUBEpCAJbHbIE YyueOHbIe JAEWCTBUS, pETYISITHUBHBIE YHHUBEpCAJIbHbBIE
yqe6HHe ﬂeﬁCTBHﬂ, COBMCCTHaAA ACATCIBbHOCTbD.

MertanpeaqMeTHbIe Pe3ylbTaThl OCBOCHHUS IMPOTPAaMMBI CPEIHETO OOIIero 0o0pa3oBaHHS
JAOJIKHBI OTpaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMI/I Mnmo3HaBaTECJIbHbBIMU )IeﬁCTBHﬂMH:

1) 6a30BbIe JJOrHYeCKHe AeHCTBHUS:

CaMOCTOSATENIbEHO (HOPMYITHPOBATh M aKTyalIM3HpOBaTh MpoOIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCIIOJIh30BaTh IPU OCBOCHUY 3HAHUI MPUEMBI JIOTHYECKOTO MBINUICHHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUA, KilacCUpUKAIKMK, OOOOIICHHS), PACKpPhIBATh CMBICT OHOJIOTHYECKUX TOHSATHI
(BBIICTATH UX XapaKTepPHbIC MPU3HAKHU, YCTAHABIMBATD CBS3U C IPYTUMU TOHSATHIMHA);

OTIpENIENATh LENH JESTeIBHOCTH, 3alaBas MapamMeTpbl W KPUTCPHUH WX JTOCTIKCHHS,
COOTHOCHTB PE3YJIbTAThl JCITEIHHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh OHMOJIOTMYECKUE TIOHATHS JUIsl OOBSICHEHUs (DAKTOB W SIBJICHHUW JKHUBOM
TIPUPO/IBL;

CTPOMTBH JIOTHUECKUE PACCYKACHUS (MHAYKTHBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH ), BBISIBJIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX, (DOPMYJIHPOBATh BHIBOJABI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIC CPEJICTBA JUISl MPEICTABICHHS CYIIECTBEHHBIX CBSI3CH W
OTHOIICHUIA B W3y4aeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TAKKE MPOTUBOPEYUI PA3HOTO POja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH pelIeHHUs MPOOIEMbl ¢ yIETOM aHAJIM3a UMEIOIIMXCS MaTePUATbHBIX
Y HEeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JICATCIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IEISIM,
OIICHUBATh PUCKHU MOCIEACTBUIA NESITENLHOCTH;

KOOPJIUHUPOBATh U BBIMONHATH pabOTy B YCIOBUAX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIILJICHHUE TIPU PEHICHUN KU3HEHHBIX TTPOOIIEM.

2) 6a30Bble HCCIeN0BATEIbCKUE IeiiCTBHSA:

BIIQJIETh HABBIKAMU Y4eOHO-MCCIEOBATEIHCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspeleHus npooseM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TOHMCKY METOJIOB
pelIeHUs MPAKTUIECKHUX 3a7a4, IPUMEHEHUIO Pa3IMUYHbIX METOJIOB TIO3HAHMUS,



WCIOJIb30BAaTh Pa3lIMYHBIE BHUJBI JACATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M TPUMEHEHUIO B YU4EOHBIX CHTYAIUSX, B TOM YHUCIIC MPHU
CO3JaHUH Y4EOHBIX U COIMAILHBIX TPOEKTOB;

(hopMHpOBATh HAYYHBIA TUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 33aa4d B OOPa30BATEIBHOW JCSITEILHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPHUYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaIM3UPOBaTh 3a/ady, BBIJIBUTATh
TUIOTE3y €€ PeIICHHs, HAaXOUTh apTyMEHTBI JUIS JIOKa3aTelbCTBA CBOMX YTBEPIKJICHUH, 33/1aBATh
MapaMeTpsl U KPUTSPUU PEIICHHUS;

aQHAJIM3UPOBATH TMOJTYICHHBIE B X0 PEIICHUS 33JIa49H PE3YIbTaThl, KPUTHYCCKH OI[CHUBATH
WX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYaIIHsIM, OIIEHUBAThH MIPUOOPETEHHBIH OIIBIT;,

OCYIIIECTBIISATH IEJICHANPABICHHBI TIOWCK TIEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENy;

YMETh TIEPCHOCUTh 3HAHWS B  TIO3HABATCIBbHYID M  MPAKTHYECKYIO  00JIacTH
KU3HECATSILHOCTH;

YMETh UHTETPHPOBATH 3HAHUS U3 PA3HBIX ITPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJICH, NpE/UIaraTh OPUTHHAIBHBIC IOIXOJBI W PEHICHUS, CTABHTH
pOoOJIeMBI M 3aJ1a9H, JIOTTYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

3) padora ¢ uHpopmanmeii:

OPUEHTUPOBATHCSA B PA3JIMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydyeOHOro mocoOwus,
Hay4YHO-TIOMYJISIPHON JIUTepaType, OMOJOTHYECKUX CIOBapsAX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B VHTepHeTre), aHAIM3UPOBATh HMH(POPMALMIO PA3NTHYHBIX BHUIAOB U (HOPM
MIpe/ICTaBJICHMS], KPUTUYECKHU OLIEHUBATh €€ TI0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl M TPUMEHSATh pa3jIMYHble METOAbI MpPH TMOUCKE U OTOOpe
Oounosornueckoi nHpopManuu, He0OOXOMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HKCIOJIb30BAHUA HH(POPMAIMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpPMY MpEACTaBlICHUS OUOJIOTHUYECKOM
nHpopManuu (cxembl, TpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIA S3bIK B KayecTBE CpeAcTBa Ipu paboTe ¢ OHOIOrMYecKoit
uHpopmalren: MPUMEHATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTUYeCKUE 3HAKHM U CHMBOJIBL,
dbopmynbel, abOpeBHATYypy, HOMEHKIATYpY, HCIOJIb30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATTISAHOCTH;

BIIQJIETh HAaBBIKAMU pACHO3HABaHHWS M 3alIUThl UHPOpMAIUHU, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajieHNe YHUBEPCAJIBLHBIMH KOMMYHUKATUBHBIMHU el CTBUSIMMU:

1) o6menue:

OCYILIECTBIISITh KOMMYHUKAIIMKM BO BCeX cepax *KU3HU, aKTUBHO y4acTBOBATh B JMUAJIOTE
WM JIUCKYCCHM TIO CYIIECTBY OOCyXHaeMol Tembl (YMEHHUE 3a7aBaTh BOIPOCHI, BHICKA3hIBAThH
CYXJCHHUS OTHOCUTENHHO BBINIOJIHEHUS TpeUiaraeMol 3ajJaud, YYUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WM JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, MMOHMMAaTh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(PIUKTHBIX CUTYallUl, YMETh CMSTYATh KOH(MDIUKTHI 1
BECTH MIEPETOBOPHI;



BJIQJICTh PA3IMYHBIMH CII0OCOOAMU OOLIECHHS W B3aMMOJACHCTBUS, MOHUMATh HaMEpPEHHS
APYruX JIOACH, IPOSBIATh YBAXUTEIFHOE OTHOIIEHUE K COOECEJHHKY M B KOPpPEKTHOU (opme
(bopMynHUpOBaTh CBOHM BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

[IOHUMAaTh U KCII0JIb30BATh MPEUMYLIECTBA KOMAaHIHOW M MHAMBUAYaJIbHON pabOThI IpH
pemeHn OHOJIOrHYecKOr poOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOJCHCTBUS MPH PEIICHUH Y4eOHOH 3a1aun;

BBIOMpATh TEMATHKY U METOABI COBMECTHBIX NEHCTBHI ¢ y4€TOM OOLIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESTEeNbHOCTH, OpPraHU30BBIBaTb M KOOPAWHUPOBATH
JEUCTBUSA 110 €€ TOCTHKEHHUIO: COCTABIIATH IIJIaH IEHCTBUH, PACIIPEAEIISTh POJIU C yYUETOM MHEHUN
Y4aCTHUKOB, OOCYXKIaTh pe3ylbTaThl COBMECTHON pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJA M KaKJIOTO y4aCTHUKA KOMaH/bI B OOIIMI pe3ynbTart
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBbIE MPOEKTHI, OLEHUBATh WUJIEUM C MO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTpPAaTETMYECKOE IMOBEACHHWE B pPA3IMYHBIX CHUTYalMsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OgiajieHNe YHUBEPCAIbHBIMHU PeryJIATUBHBIMU 1eHCTBUSIMH:

1) camoopranu3zanus:

UCIOJb30BaTh OUOJIOTMYECKUE 3HAHMSA M BBIABIEHUS NpoOleM M UX pEUIeHUs B
KHU3HEHHBIX U YU4EOHBIX CUTyaLUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHHUH 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M MOCTYNKAX 10 OTHOLICHHIO K YXMBOM NIPUPOJE, CBOEMY 3J0POBBIO H 3I40POBBIO
OKPYKAIOIINX;

CaMOCTOSTEJIBHO OCYILECTBJIATh IO3HABATENbHYIO JIESATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATh COOCTBEHHBbIE 3aJaud B OOpPa30BaTEIbHOM JESITENbHOCTH U
YKU3HEHHBIX CUTYaLHsX;

CaMOCTOSTEJIBHO COCTaBJIATh IUIAH PELICHUs IPOOIeMbl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M IPEANOYTEHUH;

JaBaTb OLICHKY HOBBIM CUTYyallUsIM;
PaCIIuPATbL paMKH yqe6H0ro npeaAMeTa Ha OCHOBC JIMYHBIX HpeI[Ho‘lTeHHﬁ;

JenaTth OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCThH 3a PEIICHHE,;

OIICHMBATD MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMHUPOBAHHIO U TIPOSIBIICHUIO IHPOKOH SPYAUIMHN B Pa3HBIX 00IACTIX
3HAHHI, TOCTOSIHHO TIOBBILIATH CBOW 00pa30BaTEIbHbIN U KYIbTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYal[HsM, BHOCHTb KOPPEKTHBBI B IEATEIBbHOCTH, OLICHUBAThH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJIeTh HaBBIKAMH MO3HABATEIBHON peIeKCHM KaK OCO3HAHHUS COBEPIIACMBIX JCHCTBHI
U MBICIUTEIBHBIX MPOIIECCOB, X PE3YIbTATOB M OCHOBAHUH, MCHOJIB30BaTh MPUEMBI pediekchu
ISl OLIEHKH CHTYallH, BBIOOpA BEPHOTO PEIICHHS;

yMETh OICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKCHUIO,

NPUHAMATh MOTHBBI ¥ APTYMEHTBI IPYTUX [IPU aHAIH3E PE3YIbTaTOB JSSTEILHOCTH;



3) npuHsATHE ce0s U IPYTHX:
MPUHUMATB ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTBI IPYrUX IIPU aHAIU3E PE3YJIbTATOB IEATEIbHOCTH;

IPU3HABaTh CBOE IIPAaBO U MPaABO JAPYTUX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C IO3UIUH IPYTOTO YEIOBEKA.
HNPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS COIep)aHUs ydeOHOTO mpenmera «buomnorus» Ha
yray0IEHHOM YPOBHE OPUEHTHPOBAHBI Ha 0OecrieueHrne MpOPIIEHOTO 00YUICHUS 00ydaronTuXCs
ononorun. OHM BKITIOYAIOT: CTICHU(UYECKHE [Tl OMOJIOTUY HayYHbIE 3HAHUS, YMEHHS U CITOCOOBI
JNCWCTBHUI 10 OCBOCHHUIO, HHTEPIPETAIIUU U TPeoOPa30BaHUIO 3HAHWMA, BUIBI JEATSIHHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHWH M HMX TPUMEHEHHUIO B PA3IMUHBIX YYeOHBIX, a TaKKE B PEaIbHBIX
KU3HEHHBIX CHUTyalnusX. [IpeaMeTHbIe pe3yIbTaThl MPEJACTABICHBI IO TOJIaM U3ydeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS YaeOHOTO Tpeamera «bruomorus» B 10 kracce nomxHbI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHWI O MECTE M POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHPOBAHHUH €CTECTBEHHO-HAYIHON KapTHHBI MUPA, B TIO3HAHUY 3aKOHOB IIPUPOJIBI U PEIIICHHN
po0OJIeM parMOHAIEHOTO MTPUPOIOTIONB30BAHMS, O BKJIAZE POCCHUICKHX M 3apyOeKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIAJICHHE CHUCTEMOW OWOJIOTMYECKHX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOIOJArarolIne
OMOJIOTUYECKHE TEPMHUHBI W TIOHATHS (KW3Hb, KIETKA, OPraHW3M, METa0OJU3M, TOMEOCTa3,
CaMOpEeryJslus, CaMOBOCIIPOU3BEICHIE, HACIEACTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
ononornueckre Teopun (kietouHas teopuss 1. IllBamnma, M. Illneiimena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacleAcTBeHHOCTH T. Moprana), yuenus (H. V. BaBunoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHUS, pacIllelJIeHHsI, YUCTOTHl raMeT, He3aBUCUMOTO HacienoBanus . Menzens,
TOMOJIOTUYECKHX PSAIOB B HAClIeACTBeHHONW wu3MeHunBocTH H. WM. BaBuioa), mpuHIUIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOTO TMO3HAHMUS, UCIIOJIb3YEMBIX B OMOJIOTHMYECKUX
HCCIIEIOBAHUSX KUBBIX 00bEKTOB (ONKCaHUE, U3MEepeHue, HaOII0AeHEe, SKCIIEPUMEHT);

YMEHHE BBIJCNATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHciie OakTepHii, rpuboB, pacTeHUH,
KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPTaHOB U CHUCTEM OPraHOB PAaCTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HECSITENbHOCTH, MPOTEKAIOIINX B OPraHU3MaxX PacTeHUM, )KUBOTHBIX U Y€JIOBEKa,
OMOJIOTHYECKHX MPOIECCOB: 0OMEHA BEIIeCTB (METa0O0IM3M), IPEBPAIICHHS YHEPTHUH, OPOIKEHUS,
aBTOTPO(PHOTO U TeTepOTPO(HOrO TUIIOB MUTAHUSA, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Meil0o3a,
rameToreHesa, aMOpuoreHesa, MOCTAMOPHUOHAIILHOTO pa3BUTHS, pPa3MHOKEHUS,
WHIUBUAYAIILHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJICHCTBUS TE€HOB, T€TepO3HcCa,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHABIIMBATh B3aWMOCBSI3U MEXAY OPraHOMIAMH KJIETKH M HUX (YHKIHIMH,
CTpPOEHHUEM KJIETOK Pa3HbIX TKaHEeH U UX (QYHKIUSIMHU, MEXIYy OpraHaMHu U CUCTEMaMU OPTraHOB y
pacTeHMii, >KMBOTHBIX M 4YelOoBeKa M UX (YHKIUSMHU, MEXKIY CHCTEMaMUd OpPraHOB H UX
GYHKIMSAMHE, MEXKIy dTamaMud OoOMEHa BEIeCTB, dTalmaMu KIETOYHOIO I[HMKJIA U YKU3HEHHBIX
[MKIOB OpPraHW3MOB, JTalaMd SMOpPUOHAIILHOTO pPAa3BUTHUS, TEHOTUNOM H (EHOTHUIIOM,
¢deHoTUnoM U (pakTopaMu cpesibl 0OUTaHMS;



YMEHUE BBISBISATH OTJIUYUTEIbHBIC MPU3HAKH >KUBBIX CHUCTEM, B TOM YHCIE PACTCHHMH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIsl I0Ka3aTeIbCTBA POACTBA OPraHM3MOB PA3HbIX CUCTEMATUUECKUX TPYIIL;

YMEHHE pelIaTh OMOJIOTUYECKUE 3a]a9H, BBISIBIISITh TPHYNHHO-CIICICTBEHHBIC CBSI3H MEKITY
HCCTIEAYEMbIMU OMOJIOTHYECKUMHU TPOLIECCAMH U SBJICHUSMHU, JI€NIaTh BBIBOABI U IIPOTHO3BI HA
OCHOBAHHUU TOJIYYEHHBIX PE3YIbTaTOB;

YMCHHE BBIMOIHATH JIA0OpATOPHBIC W MPAKTUYCCKUE PabOTHI, COOMIOAATh TpaBHIIA TPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIBUTATh THIIOTE3bl, MPOBEPATh HX IKCIEPUMEHTAIBHBIMU CPEICTBAMH,
hopmMyIupys LIeTh UCCIEA0BaHUS, AHAIM3UPOBATD MOJTYYCHHBIC PE3YIIbTAThI U JIEIaTh BHIBOIBI;

YMEHHE y4acTBOBaTh B Y4e€OHO-HCCIIEIOBATEIbCKOM paboTe MO OMOJIOTHH, SKOJIOTHUU H
MEIIMIIMHE, TTPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIHYHO MPEACTABISITH
MOJTy4CHHBIC PE3yIbTaThl HA YYCHUUECKUX KOH(DEPEHIIUSIX;

YMEHHE OIEHUBATh dTUUECKHE ACTIEKThI COBPEMEHHBIX HCCIIEIOBAaHUM B 001acTH OUOJIOTHHI
U MEIUIUHBI (KJIOHHPOBAHUE, HCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAIpaBJICHHOE HW3MEHEHHUE
reHOMa M CO3/IaHHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBHIOOp OymyIeil mpodecCHOHAIBHON NeATeTbHOCTH B
006yacTi OMOJIOTHUH, MEUITMHBI, OMOTEXHOJIOTUH, BETEPHUHAPHUH, CEITHCKOTO XO3SIMCTBA, MUIIEBO N
MIPOMBIIIICHHOCTH, YTIITyOJIsTh TIO3HABATEIbHBIN HHTEPEC, HAMPABIEHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U NpoAoKeHHEe OHOIOrHuecKoro oOpa3oBaHus B OpraHU3alMsIX
cpenHero mpo¢eCCHOHAIIBHOTO M BBICIIIEr0 00pa3oBaHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS yueOHoTo npeamerta «buonorus» B 11 knacce nomxHbI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMHUpPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJIBI M PEIICHUH HKOJIOTUYECKUX MPOOJIeM YellOBEYEeCTBAa, a TAKXKE B PEUICHHH BOIPOCOB
paIMOHAIBLHOTO MPUPOIOIIONIB30BAHUA, U B GOPMUPOBAHUHU [IEHHOCTHOTO OTHOLIEHHUSI K IPUPOJE,
oOLIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKHX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
OHOJIOT Y,

YMEHHE BIAJETh CUCTEMOW OMOJIOTMYECKHUX 3HAHHM, KOTOpas BKIIIOYACT OMpPENEeTICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOUIMX OWOJIOTMYECKUX TEPMHHOB M TMOHATHHA (BUI,
IKocHucTeMa, Ouocdepa), Ouosiormueckue Teopuu (dBojronnoHHas Teopus Y. JlapBuHa,
CHUHTeTHYeCcKasi Teopus sBoitouuu), yueHus (A. H. CeBeproBa — 0 myTSX M HaIlpaBICHUSX
sBosronnn, B.M. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTndeckoro papHoBecus Jx. Xapau
u B. Baitn6epra, 3aposasimeBoro cxonactsa K. M. bapa), npaBuna (munumyma FO. JIuGuxa,
HKOJIOTHYECKO MUpaMUbl SHEPTUH ), TUIIOTe3bl (Tunotesa «mupa PHK» V. I'nnbepra);

YMEHHME BJAJeTh OCHOBHBIMU METOJaMH HAy4YyHOrO TIO3HAHHS, HCHOJIb3YEeMbIMU B
OMOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB W DJKOCHCTEM (OMHCaHUE, H3MEpEeHue,
HaOI0/IeHNE, SKCIIEPUMEHT), CI0cO0aMU BBISIBIICHUS U OLEHKH aHTPOTOTCHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE TMPU3HAKH: BUAOB, OHOTEOLIEHO30B, JKOCHUCTEM U
ouoctepsl, CTaOWIM3UPYIOIIETO, JABIKYIIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa,
AIJIOTIATPUYECKOTO M CUMIIATPUUYECKOTO BHI000Pa30BaHUS, BIUSHUS ABWKYIIUX CHJT SBOITIOIIUN
Ha TeHO(MOH TOMYJSAIUU, TPUCTIOCOOICEHHOCTH OPraHU3MOB K Cpelie OOMTaHMs, YepedOBaHUS
HaIpaBJIEHUH SBOJIIOLUMHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;



yYMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEXTY MPOLIECCAMU IBOJIIOINH, ABIKYIIUMH CHIAMHU
aHTPOIIOTEHE3a, KOMIIOHEHTaMHU pa3JIMYHBIX JKOCHUCTEM M MPHUCIOCOOJICHUSAMU K HUM
OpraHu3MOB;

YMEHHE BBISBIISATh OTIUYHTEIBHBIC PU3HAKH KUBBIX CUCTEM, IPUCIIOCOOJICHHOCTh BUJIOB
K cpeae oOWTaHus, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHI B KOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeNbCTBA POJICTBA OPraHU3MOB pAa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTaHUs, CJUHCTBA YEJIOBEUECKHX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOTO0Opa3Hs BHJIOB M HKOCHCTEM KaK YCIIOBHUS COCYHIECTBOBAHUS MPHUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE penrath OMOJOTHYECKHE 3aJa9H, BBISBISTh IPHUYNHHO-CIICICTBEHHBIE CBS3U MEXKITY
UCCIIeTyeMbIMU OMOJIOTHYECKUMHE TPOIIECCaMU W SIBJICHUSMH, JIeNaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHWU TIOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE U NMpaKTUYecKhe padoThl, COONIONATh MpaBuia MpU
pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPATH MX OSKCIICPUMEHTAIBHBIMU CpEACTBAMH,
bopMyHpys 1eNTb UCCIIeTOBAHS, aHATH3UPOBATh TOJTYIEHHBIC PE3YIbTAThl U JIENIaTh BHIBOIBI;

YMEHHE y4YacTBOBATh B Y4EOHO-HMCCIIEIOBATEIHCKON paboTe Mo OWOJOTHH, DKOJIOTHH H
MEIUIIMHE, TPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MyOIWYHO TPEACTABIATH
MOJTyYeHHBIEC PE3YIbTAThl HA YICHUIECKUX KOH(DEPEHIUX;

YMEHHME OIEHUBATh THUIOTE3bl M TEOPUU O TMPOUCXOXKICHUHM JKU3HH, 4YellOBeKa U
YeJI0BEYECKUX pac, O MPHYMHAX, MOCIEACTBUAX U crnocobax MpeJoTBpAlIeHUs TJI00aTbHBIX
W3MEHEeHU B 6uocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuoHaIbHOM ACSITEIHPHOCTH B
obnactu OMOJIOTHH, HKOJIOTUH, TPUPOIOTIONH30BAHMS, MEIULIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEICKOTO XO3SICTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIIyONIATh MO3HABATEIbHBIN
UHTEpPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOQeccun U Mpoa0KEHUE
OMOJIOTMYECKOr0 00pa3oBaHUs B OpraHU3alUsAX CPEAHEr0 MNPO(PECCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacoB DJIEeKTPOHHbIE
Ne MpakTuy (uudposbie)
1w/ HaumenoBanue pPa3aejioB 1 TEM IIPOrpamMmMabl Bcer KO]—[TpOJ‘[],]—[],[e CCKIe o 6pasonaTeanble
0 padoTsbI paGoTHI pecypest
1 buosnorus kak Hayka
2 JKuBBIE CUCTEMBI U UX U3YUCHUE 1
3 Buomorus kineTku 2
4 XuMU4ecKast OpraHu3aIs KIeTKH 10
5 Crpoenuie v GyHKIMH KIETKU 8
6 OOMeH BelIecTB U MpeBpallleHre SHEPTUU B KIIETKE 9
7 HacneacrBennas napopMmanus u peanu3anus e€ B KIETKE 9
8 JKU3HEHHBIN MK KIIETKA 6 1 2
9 Crtpoenue 1 PyHKIIMH OPraHU3MOB 17
10 Pa3MHoOxeHME 1 pa3BUTHE OPraHU3MOB 8 3
11 I'eneTrka — HayKa O HaCJICICTBEHHOCTH U N3MEHUYHUBOCTH 5 1
OpraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 2
14 I'eHeTHKa yenoBeka 3 1
15 Cenekiusi OpraHu3MOB 4 3
16 BuotexHOIOTHS M CHHTETHYECKAs OUOJIOTHS 4 1
17 PesepBHOE BpeMms 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 29
11 KJIIACC
KoaunuecTBo yacon DJIeKTPOHHBbIE
Ne n/m HanmeHoBaHMe pa3aesioB H TeM IPOrpaMMbI Kontponbneie  IpakTHueckue (muposrie)
Bcero o0pa3oBare/ibHbIe
padoTsI padoThbI pecypeni
1 3apoKICHNE U PAa3BUTHE IBOJTIOIIMOHHBIX 4
MIPEACTABJICHUI B OMOJIOTHH
2 MUKpO3BOJIIOLUSA U €€ PE3YIbTAThI 14 2
3 Makpo3BOITIONHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMJie 15 1.5
5 [TpoucxoskneHne YeIoBeka — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aHMOOTHOIIICHUSX
6 OpPraHW3MOB U HaJIOPraHNU3MEHHBIX CHCTEM C 3 0.5
OKpYyKarolen cpeaon
Opranu3msl U cpeia 00UTaHus 15
DKOJIOTHS BUJIOB M TOITYJISIIHI 0.5
9 DKOJI0rHs COOOIIECTB. DKOJIOTMUECKUE CUCTEMBI 12 0.5
10 buocdepa — rmodanbHas sxkocucTeMa 6
11 YenoBek U OKpy»Karolias cpeaa 6
12 PezepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* bruonorus. buonornueckue cucremsr u poueccel, 10 kinace/ Tepemos A.B., ITetpocoBa P.A., O0miecTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTHIO

«1OL MHEMO3MHA»

Tepemor A.B., IlerpocoBa P.A. bruonorus. Buonorudeckue cucreMs u nporieccsl. 10 kimace. M.- Muemosuna 2022

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

* MULTIMEDIA —nonnepxka kypca «Oo01miast Onosiorus»;

* JTaboparopust KJIETKA; Meroaundeckue marepuaibl: COOpHUK HOPMATUBHBIX JOKyMeHTOB. buomnorus /Coct. 3. /1. {nemnpos, A. I'.,
ApkaneeB. — M.: JIpoda, 2010

Cnucok JuTepaTypsl 1Jisl YYUTEIS:

1 BaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpiio#t cripaBoYHUK /TSI ITKOJIPHUKOB W MOCTYMAIOMKX B BY3bl. — M.: JIpoda,
2011
2 bonrosa 1. B. Coopuuk 3a1a4 mo OO01ieit OMOJI0THH I OCTYIAIIKNX B BY3bl. — M.: «OHuKC 21Bek» «Mup u o6pazoBanuey», 20123 Kosnosa
T.A., Kyamenko B.C. buonorus B Tabnunax 6-11 xnaccel. CripaBounoe noco6ue. — M.: [Ipoda, 2010

JlonoTHUTeIbHAS JTUTEPATYPA I yUUTeJIs:

1 Anacracosa JI.I1. O6mas 6uosorus. Aunaktuyeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 Usanosa T. B. COopHuK 3amanuii mo oomieit duonoruu: mocodbue s yqamuxcsi o0meo0pas3onar.



yupexnaenuii /T.B. Banosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocemenue, 2012

4 Koznosa T.A. Konocos C.H. /lunaktudecknue KapTouKu-3a1aHus 1mo oomieit ouonoruu. — M.

Wznarenbckuii JJom «"enmrepy», 2012 — 96¢.

» JlJaboparopus TEHETUKA; « JTaboparopus SKOCUCTEMBI;

HNuTtepHer-pecypeni: CaiiTel B UHTepHeT:

» Www.bio.1september.ru —razera «buonorus» - npriokeHue K «1 ceHTIOps»;

* WWW.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH;

* Www.edi0S.ru — Dimoc — eHTp AUCTAHITHOHHOTO 00pa30BaHuUs;

« www.km.ru/education - yueGubIe MaTepHanbl 1 ciioBapu Ha caiite « Kupuin u Medoauit
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE
www.bio.1september.ru - razera «buosorus» - mpuiIoKeHue K «1 ceHTsIopsi»
www.bio.nature.ru - HaydHsle HOBOCTH OHOJIOTHH
www.edios.ru - DiI0c - IEHTP AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueOHble MaTepuaiibl U CIOBapH Ha caiite «Kupuit u
Medoauiit» http://school-collection.edu.ru Equnas komtekiust inpoBbix 00pa3oBaTeIbHBIX

pecypcog. http://window.edu.ru/ Exunoe okHO focTyma k 00pa3oBaTelbHbIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — [Ipupoa: HalMOHAIBHBIH TOPTAJL.

http://obi.img.ras.ru — basa 3naHuii o OHOJIOTHH YeOBeKa. Y UYSOHHUK [0 MOJICKYIIIPHOU
OMOJIOTHHU YeIOBeKa, OMOXUMUH, (PU3HOJIOTHH, TEHHOH U OSITKOBOI MHKECHEPHH.
http://www.zoomax.ru — 300510THsi: 4eJI0BEK U JTOMAIITHHE KHUBOTHBIC.

http://www.fipi.ru — ®enepaibHbIii HKHCTUTYT MEAArOTMYECKUX H3MEPCHU I


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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