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HOACHUTEJBHASA 3AIIUCKA

[Tporpamma mo yue6HOMY mpenmetry "buonorus" (manee - Ouosorus) Ha YpOBHE
cpenHero ooOmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit @eaepanumny, ®I'OC COO,
Konnenmuu npenomaBanusi yueOHOTO TipeMeTa «bHOIOTH» U OCHOBHBIX TMOJIOKCHUH
benepanbHOl pabodeit mporpaMMbl BOCTIUTAHHUS.

Yuebnsiii mpeamet «buonorus» yrayonéunoro ypoBus uzydenus (10—11 xmaccer)
SBIIAETCSI OJHUM W3 KOMIIOHEHTOB TMpeAMETHON ob0nactu «EcTecTBeHHO-Hay4YHbIC
npeametsl». CornacHo monoxkenusm ®I'OC COO npodunbHbIe ydeOHBIC TMPEAMETHI,
u3ydaemMbple Ha yrayOJn€HHOM YpOBHE, SBISIIOTCA CIocoOoM auddepeHImanum
oOydyeHHsT Ha YpOBHE cpeaHero oOmero oOpa3oBaHMs W TIPU3BaHBI OOCCIICYUTH
MPEEMCTBEHHOCTh ~ MEXKIY OCHOBHBIM  OOIIMM, CpeAHUM  OOIIKUM, CpEIHUM
npodeccHoHaNbHBIM U BBICIIUM 00pa3oBaHHeM. B TO ke BpeMsi KaKIblii U3 3THUX
y4eOHBIX TMPEIMETOB JOJKEH OBbITh OPUEHTHPOBAH HA MPHOPUTETHOE pEIICHUE
o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX W  Pa3BUBAIOIIMUX  3a7a4, CBSA3aHHBIX C
npodopueHTanueir o0ydalIMMUXCd W CTUMYJIUPOBAHMEM HHTEpeca K KOHKPETHOM
00JJaCTH HAYYHOTO 3HAHMS, CBS3AHHOIO C OHOJIOTHEN, MEIUIIMHOW, 3KOJIOTHEH,
MICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHOMy mpenmery "buomnorus" na€r mpeacTraBieHHE O 1eIU U
3amavax u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOiaEHHOM YpOBHE,
onpenensier  o0si3aTenbHOE  (MHBApUAHTHOE)  MPEAMETHOE  COJAEpXKaHUE,  €ro
CTPYKTYPUPOBAaHHE IO pa3zesiaM M TeMaM, paclpeliesieHue Mo KilaccaMm, peKOMEHyeT
MOCJIEIOBATEIbHOCTh M3YUYEHHS] YU4eOHOro marephajia ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKKW y4€OHOrO MpoIllecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcsi. B mporpamMme nmo OUo0TUM peaaTnu30BaH MPUHIUIT PEEMCTBEHHOCTHU C
U3y4YeHUEM OHMOJIOTMM HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, Omarojaps yemy
MPOCMATPUBAETCSl HAMPABJICHHOCTh HA TOCIEAYIONIEE pPa3BUTHE OHOJIOTHUYECKHUX
3HaHUHN, OPUCHTUPOBAHHBIX Ha (POPMUPOBAHKE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS,
HKOJIOTUUECKOTO MBIIUICHHS, TMPEJICTABICHUNA O 3J0pOBOM o00pa3e KU3HHM, Ha
BOCIIUTaHUE OEPEKHOTO OTHOILICHMS K OKpYKarollew nmpupoaHoit cpene. B mporpamme
Mo OMOJIOTMH TakXe IOKa3aHbl BO3MOXKHOCTH YyueOHoro mnpenmera «buonorus» B
peamuzauun  TpeboBanuii PI'OC COO Kk  NIaHUPYEMBIM  JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3yJibTaraM o00ydeHuss W B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4EOHO-MIO3HABATEIBLHOMN JIEITEIHbHOCTH O0YyYaIOIIUXCS M0 OCBOCHUIO
CoJIep>KaHusl OMOJIOTHYECKOr0 00Opa30BaHUs HA YPOBHE CPEIHETO 0011Iero 00pa3oBaHus.

YueOupiii mpenmer «buosorus» Ha ypoBHE CpeIHero o0mero o0pa3oBaHUS
3aBepIIaeT OMOJIOrMYEeCKoe 00pa30BaHUE B IIKOJE U OPUEHTHPOBAH HA pacUIMpEHUE U
yriyOJieHne 3HaHWi OOyYaronuxcsi O JKMBOW MPUPOJIE, OCHOBAX MOJEKYJISIPHOU M
KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHA W OWOJIOTHH Pa3BUTHUS, TCHETHKH, CEJICKIUH,
OMOTEXHOJIOTHH, YBOJIFOIIMOHHOTO YUEHUS U SKOJIOTHH.



N3yuyenune yuebOHoro mnpenmera «buonorus» Ha yriayOJeHHOM — YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOydYaroUMxcsi K TOCIEAYIOUIEMY MOJyYEHHIO
OMOJOrNYECKOro 00pa3oBaHus B By3aX U OpraHU3alUSIX CpeJHEro npodhecCuoHaIbHOro
oOpa3zoBaHus. OCHOBY €ro COJAEP>KAHMS COCTABIISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM,
MOJyYEHHBIX MPH HU3YyYeHUH OOYYAIOIIMMUCS COOTBETCTBYIOMIMX CHUCTEMATHYECKUX
pa3ziesioB OMOJIOTUU Ha YPOBHE OCHOBHOTO 001iero obpasosanusi, B 10—11 knaccax stu
3HaHUS TOJMYYaloT pa3BUTHE. Tak, pacIIMpeHbl U YIIyOJeHbl OMOJOTHYECKHE 3HAHUS O
pacTeHHsX, JKUBOTHBIX, TpubOax, OakTepusx, OpraHu3Me ueJoBeKa, OOIINX
3aKOHOMEPHOCTSIX JKHU3HM, JOTOJHHUTEIHHO BKIIOUYEHbI OHOJIOTMYECKHE CBEICHUS
NPUKIAAHOTO W IOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KAk
OpPUEHTHPHI AJI MOCIeayIoero Beibopa npodeccun. Bo3moxkHa Takke HHTErpanus
OMOJOTMYECKUX  3HAHUM C  COOTBETCTBYIOIIMMU  3HAaHUSMH,  IOJYyYEHHBIMU
OOYYarOIIMMUCS TIPU U3y4YeHUH (PU3UKH, XUMUH, Teorpauu 1 MaTeMaTHKU.

Crtpykrypa mporpaMmel 1o yaeOHoMy mpeaMery "bruosorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K H3ydeHuto Ouosoruu. CorjacHo wuwm,
U3y4aloTCsl CBOWCTBAa U 3aKOHOMEPHOCTH, XapaKTEpHBIE ISl JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHM3alliM, SBOJIIOIUM OPraHMYecKoro Mupa Ha 3emie, COXpaHEHHs
Ouonoruueckoro pasHooOpasus IutaHeTsl. Tak, B 10 Kkiacce H3y4yarOTCsi OCHOBBI
MOJIEKYJISIPHOM ¥ KJIETOUYHON OMOJIOTHUH, SMOPUOIOTUU U OUOJIOTHH PAa3BUTHUS, TCHETHKU
U CEJEeKUUH, OMOTEXHOJOTUN M CUHTETUYECKOM OMOJIOTUH, aKTyaJTU3UPYIOTCS 3HAHUSA
oOy4Jaronuxcs o 60TaHUKe, 300JI0THH, aHaATOMUH, ¢u3noIoruu yenoseka. B 11 kmacce
U3Yy4aroTCs SBOJIIOLMOHHOE YYEHUE, OCHOBBI KOJIOTUH U yUYeHHE 0 Orocdepe.

VYyebnsiit npeamMer «buosnorus» npu3BaH 00eCreYUTh OCBOCHHE O0YYaAIOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJEH, MPUHIIMIIOB W MPABUII, JIEKAIIUX B OCHOBE
COBPEMEHHOW  €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAaHUH O CTPOCHUH,
MHOTO0O0pa3u M OCOOCHHOCTAX KIIETKH, OpraHuM3Ma, IMOIMyJSIud, OHOIEeHO03a,
HKOCUCTEMBI, O BBIJAIOUIUXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX MUCCIIEIOBAHUSIX B
OWONOrMY, TPUKIAJAHBIX acleKTax Ouosiormueckux 3HaHuil. [lnsg pasBuTus u
NoJJIepKaHUsl HMHTepeca OOydaromuxcs K OHOJOTMHM Hapsiy CcO 3HAYUTEIbHBIM
O0OBEMOM TEOPETHUYECKOT0 MaTepuana B COJEpKaHUU MpOrpaMMbl MO OHOJIOTHH
MPENYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHUS W PA3BUTHUA TOU WJIM UHOU
o0nacTu OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEXKHBIX YUYEHBIX B PEIICHHE
BaXHEUIIUX OMOJIOTMYECKUX U SKOJIOTUUYECKUX MPOOIIEM.

[lenp wm3yuenuss yuyeObHoro mnpenmera «buonorus» Ha yrinyOia€HHOM YpOBHE —
OBJIaJICHHE OOYYAIOUUMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIMOHAIBHOW OpraHu3aluu
KUBBIX CHCTEM PA3HOTO paHTa M MPHOOpETeHHE YMEHWH MCIIONb30BaTh ATH 3HAHUS B
dbopMupoBaHUM  HUHTEpeca K  ONpelel€HHOM  o0nacTu  mpodecCHoHaTbHOU
NeSATEIbHOCTH, CBA3aHHOW ¢ OMOJOrMed, Wi K BbIOOpY y4eOHOro 3aBelEeHMS IS
POJOJKEHUS OMOJIOrMYECKOro 00pa3oBaHus.

JocTkenne uenu u3ydeHus yueOHoro npenmera «buosorus» Ha yriyOJ€HHOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3aa4:



OCBOCHHE OOYYaIOIUMHCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUSX, KOHLEMIMAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiiaxX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOEHUHU, MHOTO00Pa3uu U OCOOCHHOCTSAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OPraHu3M,
NOMyJisilKg, BHUJA, OHOreoleHo3, Owuochepa); O BBIJAOIIMXCA OTKPBITUAX U
COBPEMEHHBIX MCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOyYaroIMXCs C METOAaMH TO3HAHHS KUBOW MPUPOJIBIL:
UCCIIEIOBATEIbCKUMUA METOJaMH OWOJIOTUYECKUX HAyK (MOJIEKYJISIPHOM M KIETOYHOM
OuooruM, YSMOPUOIOTUN U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CENIEKIINU, OMOTEXHOJIOTHU
U CUHTETUYECKOU ouonorum, NaJIE€OHTOJIOT UM, 9KOJIOTUN); METOIaMH
CaMOCTOATENILHOTO MPOBENCHHSI OMOJOTMYECKUX MCCIEOBAaHUN B JaOOpaTOpUHU U B
npupojie (HaOIr0eHre, N3MEpPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaZIcHHE  OOYyYalOUMMHCS ~ YMEHHUSMHU:  CaMOCTOATEIbHO  HaxOIUTh,
aHAJIM3UPOBATh M HCIOJB30BaTh OWOJIOTMYECKYI0 HMH(POPMAIMIO; I[OJIb30BAThCA
OMOJOTUYECKOW TEPMUHOJIOTHEH W CHUMBOJUKOW; YCTAHaBIMBATh CBA3b MEXKITY
pa3BUTHEM OMOJIOTUU U COLIMATBHO-?KOHOMUYECKUMH U 3KOJOTHUYECKHUMHU IpodiieMaMu
YeJIOBEYECTBA; OLICHUBATh IIOCIEACTBUS CBOEHW JEATEIBHOCTH II0 OTHOLICHHIO K
OKpY>Karolllel MpupoJHON cpesie, COOCTBEHHOMY 37J0POBBIO U 3/10POBBIO OKPYXKAIOLINX
Jrofel; OOOCHOBBIBATH W COOJIIONATh MeEpbl  MPOPMIAKTUKH  WHGEKIIMOHHBIX
3a007€BaHUi, TMpaBUjia TIOBEJAEHUS B TMPUPOJAE U o0ecreyeHuss O0e30MacHOCTH
COOCTBEHHOW KHU3HENEATETLHOCTH B UPE3BBIYAMHBIX CHUTYalUsIX MPUPOJHOTO M
TEXHOTEHHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAay4YHbIE€ OTKPBITUS B
001acTH OMOJIOTHH;

pa3BUTHE Y OOYYAIONIMXCS MHTEIUICKTYyaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
mpoliecce  3HAKOMCTBA C  BBIIAIONIUMUCS ~ OTKPBITUSIMH U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B  OHMOJIOTHMH, pEIIaeMBIMH €10 NpodsiieMamMH, METOA0JI0THUeH
OMOJIOTUYECKOTO UCCIEIOBAHUS, TPOBEJEHUSI SKCIEPUMEHTANbHBIX HCCIEAOBAHUM,
perieHus OUOJIOTMYECKUX 3a7ady, MOJICJIUPOBAHUS OHOJOTUYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIUTAHUE Yy OOYyYarOUIMXCsl LIEHHOCTHOTO OTHOIICHHWS K J>KMBOW MPUPOAE B
LHEJIOM U K OTACNbHBIM €€ O00BbeKTaM M SIBICHUSIM; (OPMHUPOBAHUE HKOJIOTHYECKOM,
T€HEeTUYECKON TpaMOTHOCTH, OOILIEH KyJbTYphbl MOBEICHHUS B MPUPOJE; HHTETpalluU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHue oOyyaromumucs KOMITETEHTHOCTH B panMoHAIIbHOM
IPUPOAONOIL30BaHUH (COOIIOIEHUE MPABUII MOBEICHUS] B NMPUPOJAE, OXpPaHbl BUJIOB,
PKOCUCTEM, Ouocdephl), COXpPAaHEHHUH COOCTBEHHOTO 3JIOPOBbS U  3JI0POBBS
OKpY’)KaIOIIUX JtoAeH (coOmtoeHus Mep npodriakTuky 3a0ojeBaHui, oOecrieyeHue
0€30MacCHOCTH JKU3HEACSATENIbHOCTH B UYPE3BBIYAHHBIX CHUTyalUsX HOPUPOIHOTO H
TEXHOT€HHOI'0 XapakTepa) Ha OCHOBE HCIOJIb30BAHMS OHOJOTMYECKHX 3HAHUU U
YMEHUH B OBCEIHEBHOW JKU3HU;

CO37IaHUE YCJIOBHUI JIII OCO3HAHHOI'O BbIOOpA OOYYaIOMIMMKCS WHAUBUAYATbHOU
o0Opa3oBaTeabHOI TPaeKTOPHH, CHOCOOCTBYIOLLEN NOCJIEIYIOLIEMY



npo(ecCHOHAbLHOMY CAaMOONPENEIEHUI0, B COOTBETCTBUM C WHAMBUAYAIbHBIMHU
MHTEpECaMU U OTPEOHOCTSIMU PETHOHA.

OO1iee 4yuCIO YacoB, OTBEIEHHBIX Ha M3y4YeHUE OHMOJOTMU Ha YriayOJeHHOM
YPOBHE CpenHero odiero oopaszoBanus, cocrapisieT 204 yaca: B 10 kiacce — 102 yaca
(3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEemI0).

OT6op opraHu3allMOHHBIX (OpPM, METOJOB M CPEIACTB OO0yudeHHs OUOJIOTUU
OCYUIECTBJISIETCS € YYETOM CHEUM(PUKA €ro CoJepKaHUs W HaNpaBICHHOCTH Ha
OpOAODKEHHE  OMOJIOTMYECKOro  0Opa3oBaHUS B OpraHM3alsIX  CPEeIHEro
po(heCCHOHATBHOTO U BBICIIETO 00pa30BaHUsl.

OOs13aTeNbHBIM YCIIOBHEM MpU OOy4YeHMHM OHMOJOTHHM Ha YIJIyOJIEHHOM YPOBHE
SBISICTCSl TIPOBEACHUE JabOpaTOPHBIX H TpakTUdeckux pador. Taxxke ydactue
OOy4YaronMXcsi B BBITIOJIHEHUHM TMPOCKTHBIX M Y4EOHO-HCCIEI0BATEIILCKUX padoT,
TEMATUKa KOTOPBIX OIPENEIACTCS YUYWUTEJIEM Ha OCHOBE MMEIOLINXCS MAaTepUaJIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOAHBIX YCIOBUHU.

[Iporpamma BocMTaHUS peamu3yeTcs B €AUHCTBE YUE€OHOW M BOCHUTATEIBHOU
NeATEIbHOCTH  00pa30BaTeNbHON OpraHu3alldd 1O OCHOBHBIM  HAaIpPaBICHUIM
BocriutaHusi B cootBeTcTBUU ¢ PI'OC COO u oTpakaeT TOTOBHOCTh OOYyYarOIINXCS
PYKOBOJICTBOBATHCS IIEHHOCTSIMU U MPUOOpETaTh MEPBOHAYAIBLHBIHN OMBIT JAEATEIHHOCTU
Ha UX OCHOBE, B TOM YHCJIE B YACTH:

1) I'paxgaHcKOro BOCIHUTaHUsA, CIOCOOCTBYIONIETO (DOPMUPOBAHUIO POCCUHCKOM
TPKIAHCKOW WICHTHYHOCTH, TPUHAMICKHOCTH K OOMIHOCTH TpaxmaH Poccuiickoit
@®enepanuu, Kk Hapoay Poccum kak MCTOYHHKY BiIacTH B POCCHMCKOM rocylapcrse U
CyOBEKTY ThICSIUENIETHEH POCCUUCKONW TOCYJAapCTBEHHOCTH, YBAXKEHHS K IpaBam,
cB0OOaM W OOS3aHHOCTSAM TpakJaHWHa Poccuw, NpaBOBOH W MOJTHTHYECCKOU
KYJbTYDBI.

2) IlarpuoTHueckoro BOCIHMTAHHS, OCHOBAaHHOTO Ha BOCHHUTAHHM JIIOOBH K
ponHOMYy Kparo, Poaune, cBoeMy Hapoly, YBaKEHUS K ApyruM Hapojam Poccuw;
UCTOPUYECKOE  MPOCBEUICHHE, (OPMHUPOBAHUE  POCCHUHCKOTO  HAIMOHAJIHHOTO
HUCTOPUYECKOTO CO3HAHUS, POCCUNUCKON KyJIbTYpPHOW UJIEHTUYHOCTH.

3) JyXOBHO-HPaBCTBEHHOI'O BOCHHUTAHUS HAa OCHOBE JIYXOBHO-HPaBCTBEHHOM
KyJIbTYpbl HapoJ0B Poccuu, TpaauIimoHHBIX penuruii Hapo1oB Poccun, popmupoBanme
TPaIUIIMOHHBIX POCCUMCKUX CEMEHHBIX IEHHOCTEH; BOCIIMTAHUE YECTHOCTH, JOOPOTHI,
MWJIOCEPIUS, CIIPABEIIMBOCTH, APY>KEIIO0USI U B3aUMOIIOMOIIY, YBAXKEHUS K CTAPIINM,
K aMSATH MIPEJIKOB.

4) DCTEeTUYECKOTO BOCITUTAHUS, CTIOCOOCTBYIOMIETO (POPMUPOBAHUIO ICTETUUECKON
KyJbTYpbl HA OCHOBE POCCUMCKUX TPAAUIIMOHHBIX JyXOBHBIX IIEHHOCTEH, MPUOOIIEHUE
K JIy4lIuM o0Opa3liaM 0T€YeCTBEHHOTO U MUPOBOI'O HCKYCCTBA.

5) ®usndeckoro BOCTHUTAHUS, OPUCHTHPOBAHHOTO Ha (DOPMHUPOBAHHE KYJIHTYPHI
310poBOro 00pasa *U3HU M SMOIIMOHAIILHOTO OJIaronoiayyus - pa3BUTHE (U3HMUECKUX
CHOCOOHOCTEH ¢ y4eTOM BO3MOXKHOCTEHM M COCTOSIHUS 310POBbS, HABBIKOB O€3011aCHOTO
MOBEJICHUS B PUPOJHON U COLIMATILHOU CPEJIE, YPE3BbIYAUHBIX CUTYALIHSIX.

6) TpynoBoro BoCHHTaHUSA, OCHOBAHHOTO HAa BOCIWUTAHUM YBaXXCHHUS K TPYIY,
TPYIAIIUMCS, PE3ybTaTaM Tpyaa (CBOEro U JPYTUX JIIO/IEeH), OpUEHTALIUU Ha TPYJIOBYIO
NeSATEIbHOCTb, MOJy4YeHUE NPOo(heCcCUr, TMYHOCTHOE CAMOBBIPAKEHNE B TPOYKTUBHOM,



HPABCTBEHHO JIOCTOMHOM TPYyJleé B POCCHUIMCKOM OOIIECTBE, JOCTHKEHUE BbIIAIOIIUXCS
pe3yIabTaTOB B MPO(heCCUOHATBHOM IeATeTLHOCTH.

7)  DKOJIOTMYECKOTO  BOCHHUTAaHUS,  CIIOCOOCTBYIOIIETO  (hOPMHPOBAHUIO
AKOJIOTUUECKON KYJIbTYpPbl, OTBETCTBEHHOTO, OEpPEKHOr0 OTHOIICHUS K MPHUPOJE,
OKpYXarmUIel Cpele Ha OCHOBE POCCUMCKUX TPAAULMOHHBIX JYXOBHBIX IEHHOCTEW,
HAaBBIKOB OXPaHBbI, 3a1{UTHI, BOCCTAHOBIICHUS IIPUPOJIbI, OKPYKAIOLIEH CPEIbL.

8) lleHHOCTM HaAy4YHOrO IIO3HAHUWS, OPUCHTUPOBAHHOIO HA BOCIHUTAHHE
CTPEMJIEHUS K MO3HAHUIO Ce0s1 M IPYTUX JIOJIEH, MPUPOIbl U OOIIECTBA, K MOJIYYEHHUIO
3HaHWM, Ka4eCTBEHHOr0 o0O0pa3oBaHUsA C Y4YE€TOM JIMYHOCTHBIX HMHTEPECOB U
OOI1IeCTBEHHBIX MOTPEOHOCTEH.

[leneBble OpUEHTUPHI PE3YIHTATOB BOCIIUTAHMUS.

TpebGoBaHusa K TUYHOCTHBIM pe3yibTaTaM ocBoeHus oOyuarommmucs OOIT COO
ycranosiieHsl PI'OC COO.

Ha ocnoBanum 3THX TpeOOBaHUN B JTaHHOM pa3/elie MPEJCTaBICHbI 1EJIEBbIC
OPUEHTHUPBI PE3yJbTATOB B BOCIUTAHWUU, PA3BUTHH JIMYHOCTH OOydYaroumuxcs, Ha
JOCTHKEHUE KOTOPBIX JOJDKHA OBITh HampaBlieHa JESITEIBbHOCTh TMEAarorudecKkoro
KOJUIEKTHBA 11 BhinosiHeHus: TpedoBanuii ®I'OC COO.

[leneBble  OpHEHTUPBHI ONpPEAEIEHbl B COOTBETCTBUM C HWHBapHUaHTHBIM
COJlepKaHUEM BOCIHMTAHUS OOYYalOIIMXCS HAa OCHOBE POCCHMCKHMX  0a30BbIX
(TpaXJaHCKUX, KOHCTUTYIIMOHAJIbHBIX)  IIEHHOCTEH, O00eCrneuyruBarOT  €IUHCTBO
BOCIIUTAHUSI, BOCIIUTATEILHOTO TPOCTPAHCTBRA.

LleneBbie OpUEHTHUPHI PE3YJbTATOB BOCHUTAHUS HA YPOBHE HAYAJIBLHOI'O OOIIEro
00pa3oBaHU.

1. I'paxxgaHCKO-TATPUOTUYECKOE BOCITUTAHHE:

-3HAIOIMIMK W JIIOOSAIIMHA  CBOIO MaIyl pPOJIMHY, CBOM Kpail, HMEIIUi
npeacrasiienne o Poaune - Poccnn, ee Tepputopuu, pacriosioKEHNH;

-CO3HAIONINI TPUHAIJICKHOCTh K CBOEMY Hapoy M K oOuTHOCTH TpaxkaaH Poccuw,
MPOSIBIISIOIINI YBaXKEHHUE K CBOEMY U APYTUM HAapOAaM;

-[IOHMMAIOIIUI CBOIKO CONPHUYACTHOCTh K MPOUUIOMY, HAcTOsIIEMYy M Oyayliemy
poaHoro kpas, ceoer Ponunel - Poccnn, Poccuniickoro rocynapcrsa;

-[IOHUMAIOIINIA 3HaYEHHE TPAXKITAHCKUX CHUMBOJIOB (FOCYJapCTBEHHAs CUMBOJIMKA
Poccuu, cBoero perumona), Npa3gHUKOB, MECT IOYUTAHUS TE€POEB M 3alUTHUKOB
OTteuecTBa, NPOSBIISIIONINNA K HUM YBaKECHHUE;

-UMEIOIIUA TEepBOHAYAJIbHBIE MPEJICTABICHUS O IMpaBax M OTBETCTBEHHOCTHU
yesioBeKa B O0IIECTBE, T'PaXAaHCKUX IpaBax U 00s13aHHOCTSIX;

-IIPUHUMAIOIIHNK y4acTHhe B *KU3HU KJacca, 0011e00pa3oBaTe/ibHOM OpraHu3aiiim, B
JOCTYITHOM IO BO3PACTY COLMAIIBHO 3HAYUMOM 1€SITEIbHOCTH.

2. JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

-YBaKAIOIMKA TYXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEW CEMbH, CBOETO HApoOja,
CEMENHBIE IEHHOCTHU C YYE€TOM HAIlMOHAJIBLHOW, PEJIUTMO3HON IPUHALJICKHOCTH;

-CO3HAIOIIAM  LEHHOCTh  KAXKIOM  YEJOBECYECKOW  KHU3HHW, IPU3HAKOLIAN
VHIUBUIYAJIbHOCTh U JIOCTOMHCTBO KaXJIOT'0 YEJIOBEKA;



-I00pOKeNaTeNbHbIA, MPOSBIISIIONINNA COMEPEeKUBAaHUE, TOTOBHOCTh OKa3bIBaTh
MOMOIIb, BBIPAKAIONINI HENMPUATHE TOBEACHHS, NPUUMHSAIONMIETO (U3HYESCKUN U
MOpPAJIbHBIN BpEA APYTUM JIOJAM, YBAKAKOIIUN CTaApIINX;

-yMEIOIIUN OILIEHUBATh TMOCTYNKHU C TMO3UIMU HX COOTBETCTBUSI HPABCTBEHHBIM
HOpMaM, OCO3HAIOIINI OTBETCTBEHHOCTh 32 CBOU MOCTYIIKU;

-BIIQJICIONIUNA TIPEJICTABIICHUAMH O MHOTOOOpa3uH S3BIKOBOTO U KYJBTYPHOTO
npocTpaHcTBa Poccuu, uMeruii NepBOHAYAbHBIE HABBIKM OOILICHUS C JIFOJbMU
Pa3HBIX HAPOJOB, BEPOUCTIOBEAHUIA;

-CO3HAIOIINI HPABCTBEHHYIO M A3CTETUYECKYIO LEHHOCTh JIUTEPaTyphbl, POAHOTO
SI3bIKa, PYCCKOTO SI3bIKA, MPOSBIISIIONINNA UHTEPEC K UTCHHUIO.

3. DcreTnyecKkoe BOCIIUTaHUE:

-CIIOCOOHBIM BOCIPUHMMATh M YYyBCTBOBAaTh IPEKpacHOE B OBITY, MPUPO/IE,
HCKYCCTBE, TBOPUECTBE JIIOAEH;

-IPOSIBIISIIOIIAN ~ MHTEPEC W YBAKEHUE K OTEUYECTBEHHOM MW  MHUPOBOM
XyH0KECTBEHHOU KYJIBTYPE;

-IPOSIBIIAIONIAN ~ CTPEMJICHME K  CAMOBBIPQXEHHMIO B pa3HbIX  BUJAX
XyH0KECTBEHHOM JIESITETbHOCTH, UCKYCCTBE.

4. @usnueckoe BOCMUTaHUE, (OPMUPOBAHUE  KYJbTYPbl  3JI0POBbI W
AMOIIMOHAIBLHOTO OJIarOMOIyYHs:

-0epeKHO OTHOCAIUHCS K (DU3UYSCKOMY 3J0POBBIO, COOJIIOMAIONINN OCHOBHBIC
IpaBUjia 3I0POBOTO M OE30IMacHOro Il ceOsl U APYTUX Jrojie oOpas3a JKM3HU, B TOM
yuclie B UHPOPMaMOHHOU cpefie;

-BJIaJCIOIUIA OCHOBHBIMHA HABBIKAMH JIMYHOH © OOIIECTBEHHOW TI'HTHUEHBI,
0€3011acHOTr0 MOBEACHUS B OBITY, MPUPOJE, OOIIECTBE;

-OPUEHTUPOBAHHBIN Ha (PU3UYECKOE PA3BUTHE C YUETOM BO3MOXKHOCTEH 3710pOBbS,
3aHATUS PUBKYJIBTYPON U CIIOPTOM;

-CO3HAKIIUM ¥  IPUHUMAKOIIMKA  CBOKO  MOJIOBYK)  IPUHAIJIEKHOCTb,
COOTBETCTBYIOIIME €l IMCUXo(pu3nueckue U IMOBEJACHYCCKHE OCOOCHHOCTU C Y4eTOM
BO3pacTa.

5. TpynoBoe BoCIIUTaHUE:

-CO3HAIOIINI LIEHHOCTh TPY/1a B )KU3HU YEJIOBEKa, CEMbH, OOIIECTBA;

HOPOSIBISIIONINI  YBaXKEHUE K TPyAy, JIOJISIM Tpyda, OEpeKHOE OTHOIICHHE K
pe3yibTaTam TpyJa, OTBETCTBEHHOE MOTpeOIcHUE;

-MPOSIBJISIONINNA UHTEPEC K Pa3HbIM Npodeccusm;

-y4acTBYIOIIMK B PAa3JIMYHBIX BUAAX JOCTYIHOrO IO BO3pacTy Tpyla, TPYIOBOU
JESITETbHOCTH.

6. DK0JIOrHUeCcKOe BOCIIUTAHHE:

-MIOHUMAIOIIUKM 1IEHHOCTh MPHUPOAbI, 3aBUCUMOCTb KHU3HU JIIOAEH OT IPHUPOIbI,
BJIUSIHUE JIFOJICH HA TPUPOY, OKPYIKAIOIIYIO CPEY;

-IPOSIBJISIFONIMNA  JTI000Bb M OEpekHOE OTHOIIEHHWE K TMPUPOJE, HENpUITHE
JNEUCTBUM, TPUHOCAIIUX BPEA NPUPOJIE, OCOOEHHO KHUBBIM CYIIECTBAM;



-BBIpa)KaIOI]_II/Iﬁ I'OTOBHOCTbH B cBoOcH ACATCIIBHOCTHU MNpUACPIKUBATLECA
9KOJIOTHYCCKHUX HOPM.

7. 1IeHHOCTH Hay4YHOTO MO3HAHMUS:

-BBIPQKAIONUN TTO3HABATEIbHBIE WHTEPECHI, AKTHBHOCTH, JIOOO3HATEIHHOCTH M
CaMOCTOSITEJIbHOCTD B IIO3HAHUU, MHTEPEC U YBAXKECHUE K HAYYHBIM 3HAHUSM, HAYKE;

-001aJa01KMHN IEpBOHAYAILHBIMY TIPEACTABICHUSMHU O MPUPOIHBIX U COLIMATBHBIX
00BbEKTax, MHOr00Opa3uu OOBEKTOB U SIBICHUN MPUPOIBI, CBSI3U KUBOM U HEXKUBOU
IIPUPOBI, O HAYKE, HAYYHOM 3HAHUU;

-UMEIOIIUM  TIepBOHAYaJIbHbIC HABBIKM  HAOJIOJACHUHM, CHCTEMaTHU3allud |
OCMBICJICHUS OTIBITA B €CTECTBEHHOHAYYHOW ¥ TYMaHUTAPHOU 00IaCTAX 3HAHUS.



COILEPKAHUE OBYUEHUA
10 KUIACC

ConepxaHue NPOrpaMMBbl, BBIICIEHHOE KYPCUBOM, HE BXOIWUT B IPOBEPKY
rocyapctBeHHol utorooi arrecrauu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas: O0uoJIorus — KOMIUIEKCHas: Hayka. KpaTkast uctopust pa3BUTHS
Ouosornu.  buonormyeckne Haykh W M3y4aeMble MMH  IPOOJIEMBI.
OyHAaMEHTANIbHBIC, NPUKIAIHBIE M IOWCKOBBIE HAy4HBIE HCCIEIOBAHUSA B
OHOI0THH.

3HaueHne OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizannpie ¢ Ouosnoruei. 3HaueHWe OMOJOTUU B
IPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKAa: MEAMIMHE, CEIbCKOM XO35HCTBE,
IIPOMBIIIJIEHHOCTH, OXPAHE IPUPOBI.

JdemMoncTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jluanen, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apgeit, I'. Mennens, B. . Bepnanckuii, W. I1. I1aBnos, 1. 1. Meununkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnunpl u cxembl: «CBsi3b OMOJNOTMM C JAPYTMMHU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYKY.

Tema 2. 7KuBble cUCTEMBI U UX U3yYeHHUE

XKuBble cucTteMbl Kak mpeaMer uzydeHus: Ouosnoruu. CBONCTBAa >KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, MAUCKPETHOCTb M ILIEJIOCTHOCTb,
CIOKHOCTh M YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpraHU3alusl,
CaMOBOCIIPOU3BEAEHUE, PA3IPa)KUMOCTh, K3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3aly >KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIIETOYHBIH,
TKaHEBbIN, OpraHW3MEHHBIN, NOMYJIALIMOHHO-BUAOBO, HDKOCHUCTEMHBIN
(buoreonenoTnueckuit), owmocdepubiii. Ilporecchl, MpPoOUCXOAAIINE B IKUBBIX
cucteMax. OCHOBHbIE MpHU3HAKU >KUBOro. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS
Matepun. Hayku, nzyyaromnine >KxMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aluu.

N3yuenue xuBbix cucteM. Metonbl Ouosiornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTu3anus, Metaananus. [lonarue o 3aBUCUMON 1
HE3aBUCMMOW 1niepeMeHHOU. IlnanupoBanue »skcnepumeHnta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsitue BIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yapraroB. [IpuumHBI HCKaKEHUS PE3YyJbTATOB »JKcnepumeHTa. [lonsTue
CTaTHUCTUYECKOTO TECTA.

JdeMoncTpanuu

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKH >KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KWUBOW MAaTepun», «YPOBHU OpPraHU3alHUM KUBOU
npupons», «CTpOE€HHE XWBOTHOW KIETKM», «TKaHM J>KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuzma», «buoreonenos», «buocdepa», «Meroabl
U3YUYEHHUs )KUBOM IPUPOIBI».



O6GopynoBanue:  jgaboparopHoe  OOOpylOBaHME  JUIsi  TPOBEICHUS
HAOJIIOACHUM, U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «licnosp3oBaHME pa3IMYHBIX METOJOB IpHU
U3YYEHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKu

Knerka — cTpykTypHO-(QyHKUMOHaNbHAas e€auHULA kuBoro. Vcropus
oTkpbITHs K1eTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHON KIETOYHOU
TEOPHUH.

Meroapl  MOJIGKYJSPHOM ¥ KJICTOYHOW  OWOJIOTHH:  MHUKPOCKOTIHS,
xpomartorpadusi, 3meKTpodope3, METOI MEYCHBIX aTOMOB, Au(hepeHInaTbHOES
HeHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
Ka1emok. DIeKTpoHHas Mukpockonus. Kougoxanvraa muxpockonus. Bumanvhoe
(npusicusHeHHoe) usyueHue Kiemox.

JdemMoncTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIH MHUKPOCKOID,
«HMcTopus pa3BUTHSI METOJOB MUKPOCKOITHI.

ObopyoBaHMe: CBETOBOM MMKpPOCKOI, MHKpOIpEnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPUAIBbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHMe METOJOB KIETOYHOM OHOJOTHH
(xpomartorpadus, anexrpodopes, auddepeHnranbLHoe IEeHTPUGYTUpOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKU

XHUMHUYECKUM COCTaB KJIETKH. Makpo-, MHUKpPO- W YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m e€ ponp Kak pacTBOpUTENA, pearcHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KJIETKH, UX OHOJIOrHYecKas
poJib. POJIb KATHOHOB ¥ AHMOHOB B KJIETKE.

Opranvueckue BellecTBa KIETKH. buoiornueckue mnoauMepsl. bemku.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€KoBOM MosieKybl. [lepBuuHas
CTpyKTypa Oeika, MNenTUaAHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEpTUUHAS
cTpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kiaccupukauuss  Oenkos.
buonornueckue Qynkiuu 6enkoB. /Ipuonsi.

VYrneBonbl. MoHOCaxapu/ibl, 1UCaXapubl, OJUTOCAXaAPUAbl U MOTUCAXAPUIBL.
O6mmii 1aH cTpoeHHss U (PUBHKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonornueckue QpyHKIIMU YrIeBOI0B.

Jlunuasl. T'uapodunsHo-rugpodoOHbIe cBolcTBa. Kitaccudukanus TUnuaos.
Tpurnuuepunbl, Qocoaunuasl, BOCKH, cTepoujbl. buosornueckue QyHKIUU
aunuaoB. O0uMe cBoiicTBa OMOJOTMYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOJTYTPOHUIIAEMOCTb.



Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [punuun kommementapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupans. Mectonaxoxaenue u ouonornueckue gpynkuuu JHK.
Buner PHK. ®yukunu PHK B ketke.

Crpoenue monekysbsl AT®. Makposprudecknue cBsisu B Moliekyne ATO.
buonornueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIUU B
kinetke. Jlpyeue wuyxneozuompughocpamoer (HT®). CexenupoBanme J[HK.
Memoowvl cenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHasi OUONOTHS: OMOXUMUYECKHE W OMOPU3NYECKUE HCCICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOMW CTPYKTYpbl OMOMoOsekyd. Mooderuposarnue
CcmMpyKmypvl U QyHKyuti 6UOMONEKYN U ux Komniekcos. Komnviomepnolii ousaiin u
opeanuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toprpertsr: JI. [Tonunr, JIxx. Yorcon, ®@. Kpuk, M. Yuikunac, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hwnarpammer:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMHYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLIEN.

Tabmuupsr u cxembl: «llepuoanueckas Tabiuna XUMHUYECKHX 3JIEMEHTOBY,
«CTtpoeHne MoJekyisl BoJb», «BemectBa B coctaBe opraHusmoB», «CTpoeHue
MOJIEKyJbl Oenka», «CTpyKTypbel OeiaKOBOW MoJeKyjbl», «CTpO€HHE MOJIEKYI
yriieBooB», «CTpoeHne MOJIeKysl JUNUAoBy», «HyKIIeMHOBBIE KHCIOTBI»,
«Crpoenune monekyabl ATO».

O6opynoBanue: XUMHUYECKas Tocya U 000py0BaHHE.

JlabopaTtopHnas padora «OOHapykxeHHe OETKOB C MTOMOIIBI0 KaYeCTBEHHBIX
peaKui».

JlabopaTtopHas  paGora  «lccinegoBaHWe — HYKIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KIIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTtpoenne u yHKIIUU KJIETKHA

Tumbel KIETOK: JyKapuoTHYecKas U mpokapuoruyeckas. CTpykTypHO-
(GyHKUIHMOHATbHBIE 00Pa30BaHUs KIIETKH.

CrpoeHue npokapruoTHIECKOM KieTKU. KitleTtouHas cTreHka 0akTepuil u apxei.
OcoOEeHHOCTH CTPOEHUs] TeTepOTPOPHON M aBTOTPO(HON MNPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenne U (YyHKIMOHUPOBAHKE AYKapuOTUYECKOU KJIETKHU.
[Ina3zmatuueckas wmemOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BEUIECTB uepe3 IIa3MaTUYECKyt0 MEMOpaHy: MacCHUBHBIN
(nuddysus, obneruéHHas aud@dysus), aKTUBHBIM (NMIEPBUYHBIA W BTOPHUYHBII
akTUBHBIM TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PabGorta Harpuii-
KaJINEBOTO HAcoca. DHAOIMTO3: MUHOLMTO3, (aromuTo3. Dk3o1uuTo3. KierouHas
creHka. CTpykTypa 1 QyHKIMU KJIETOYHON CTEHKU PACTEHHI, TpHOOB.

[uronna3sma. Lluto3ome. L{utockener. [IBmxenune nuromiazmsl. OpraHou bl
kjaeTkd. OJIHOMEeMOpaHHbIE OpPraHouibl KIETKH: JHAOIJIA3MAaTHYECKas CeTh



(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUE M (QyHKUMH. B3aumMocBs3b
OJIHOMEMOpaHHBIX OPraHoOuAOB KIEeTKH. CTpoeHHe TpaHyJSIPHOIO PETHKYJIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. Cunte3 pacTBopuMbIix OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuil  (arpaHyssIpHbIA)  SHAOIUIA3MAaTHYECKUI
petukynym. CekperopHas QpyHkuus anmaparta ['onbmku. Moougukayusa 6enxos 6
annapame ['onvoocu. Copmuposka 6enxkos 6 annapame [onvooxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyoun pacTturenbHbIX KIeTOK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWABI  KIETKWA:  MUTOXOHJAPHUM,  ILJIACTHUJIBI.
Ipoucxoorcoenue mumoxonopuii u naacmud. Cumouoeenes (K.C. Mepeorckosckuil,
JI. Mapeynuc). Ctpoenune u (QyHKIIUM MHUTOXOHApWM W TutacTuna. llepBuuHEle,
BTOPUYHBIE M  CIOXHBIE  IUIACTUALI  (POTOCHUHTE3UPYIOIIMX  SYKAPUOT.
XJIOpOMIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BHICIINX PACTEHHM.

HememOpanusie opranouasl kietku CTpoeHue M (QPyHKIIMH HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsr. IIpomesrcymounvle Quramenmol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBIIIEYHBIE  KIETKH.
Axmunogvie KOMNOHeHmMbl HembluleuHblx Kiemok. MukpoTpyOouku. KieTounbrit
neHtp. CrpoeHwe U JBWIKEHHE JKIYTHUKOB U pEecHUYEK. MUKpOTpyOOUKH
nuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sipa, XPOMAaTUH, KapHOILJIa3Ma, SIPIINIKU, UX CTPOEHUE U
bynkuuu. SnepHbiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHUE
XpOMOCOM B HHTeppazHOM snpe. Idyxpomamun u cemepoxpomamunr. benku
XpOMaTHHA — TUCTOHBL. /J{unamuka s0epHOU o060a0uku 6 mumose. AHoephbiil
Mpaucnopm.

Knerounsie BrimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK IYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KieTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUI, «Sapo», «CTpoeHne NpoKapuoOTUIECKON KIETKIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpENnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenaparhl OaKTepHaTbHBIX KIETOK.

JlaGoparopuasi padora «/3yueHwe CTpOEHHS KIETOK Pa3IUYHbIX
OpraHUu3MOBY.

IIpakTnuyeckas padora «lI3ydyeHne cBOWCTB KIETOYHON MEMOpPaHbI».

Jlabopatopnas padora «MccinenoBanue I1uiazMoiM3a M JeIIa3Moin3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckass  padora  «/3ydyeHue  JBMXKEHHS  UUTOIUIA3MbI B
PACTUTEIIbHBIX KJIETKAX).

Tema 6. O0OMeH BelecTB M NPeBpalleHUe JHEPIHUU B KJIETKe



AccUMUIAIUS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN W rerepoTpodHBI. YyacThe KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTudeckoe obOecniedeHue KieTku: mnpeBpamienne ATO B
oOMmeHHBbIX Tmporieccax. DepMeHTaTUBHBIA XapakTep peakuuid KIETOYHOTO
merabonusma. DepMeHThI, UX CTPOCHHE, CBOWCTBA WU MEXaHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst GpepMEHTOB OT HEOPraHUYECKUX KaTaiau3aropoB. benku-
AKTUBATOPHl U OEIKU-WHTHOWTOPBI. 3aBHCHMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peaKIuii OT Pa3INIHBIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHUYECKHX BeEIIECTB B KieTke. dotocunHres.
Anoxcueennvlll U okcuceHHbll omocunmes y 6axkmepuii. Ceemocodbuparoujue
nueMeHmsl U NUSMeHmvl peakyuoHno20 yeumpa. Poiab XJIOpOIIacTOB B IpoLecce
dorocunteza. CBeToBast u TeMHOBasi pa3bl. Domoodvixanue, Cs., Cs- u CAM-munut
gdomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BrnusHue pa3iaudHbX (HaKTOPOB
Ha CKOpOCTh poTocuHTEe3a. 3HaUeHnE (POTOCHHTE3A.

XEeMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEepUu, BOJOPOIHBIC
OakTepuu. 3HaUYCHHUE XEMOCHUHTE3a.

AHaspoOHble opraHu3Mbl. Bumel Opokenus. [IpomykTbl OposkeHHs W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30OYaUTEIN OOJIe3HEN.

AdpoOHBIE OpraHU3MBI. Jrarbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOIHOE PACHIEIIIICHUE TITFOKO3BI.

buonoruyeckoe okHcleHHE, WIH KIETOYHOE JbixaHue. Poiab MuUTOXOHIpUi B
nporeccax ouosoruyeckoro okucienus. [uknuyeckue peakuun. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanuno2o epadueHma npomoHos. Cunmes
ATD: paboma npomounnoi ATPD-cunmasel. llpeumyiiecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DP(HEKTUBHOCTH YPHEPTETUUECKOTO 0OMEHA.

JdemoHcTpanuu

[Toptperst: k. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, [ Mutuem, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBAaHHE ISl MPUTOTOBICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPEINapaToB.

JlaGopaTropuass pabora «lM3ydyeHue  KaTaqUTUYECKOW  AKTUBHOCTH
(epMeHTOB (Ha MpUMEpPE aMHJIa3bl UM KaTajasbl)».

JlabopaTopuass pabora «/3yyeHue (¢epMEHTATUBHOTO PACIICTUICHUS
MEPOKCHUJIA BOJIOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopuas paGora «CpaBHeHue mpoiieccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS».

Tema 7. HacaeacrBennass uHgopmanus U peaju3anus eé B KJIeTKe



Peakuuun matpuunoro cuHte3a. [I[pUHIMI KOMIUIEMEHTAPHOCTU B PEAKITUAX
MaTPUYHOIO CUHTe3a. Peanuszanus HaciaeAacTBeHHOW nHopmanuu. ['eneTrnueckuit
KOI, €ro cBoucrtBa. TpaHckpunius — wmaTpuunbii cunTe3 PHK. Ilpunuwmmnsr
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTbh, AHTHUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B 6nocunrese 6enka.
YcnoBus Omocunteza Oenka. KoampoBanme amuHOKHCIOT. Pombp pubocom B
OnocuHTe3e Oernka.

Coepemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKAPHUOT. Perynsnus akTUBHOCTH T'€HOB y IMPOKapuoT. ['mmoresa
onepona (. XKaxo0, XK. Mano). Morexynsapubvie mexanuzmvl IKCNPeCcuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomsl 2eHos. Perynsuusi 0OMEHHbIX
MpOLIECCOB B KieTke. KieTounsiii roMmeocTas.

Bupycer — Heknerounsie (popmbl )KU3HU U 00JUTaTHBIE Mapa3uThl. CTpoeHue
IOPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, UHmezpasda.

Bupycubie 3aboneBanus yenoBeka, uBOTHBIX, pactenuid. CIIN], COVID-
19, conmanbHble U MEAUITUTHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doavuiux maccusos («bigdatar)
CMPYKMYPHBIX OUon0cUYeckux 0anHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobsvt 00cmasxu 1ekapcma.

JdemoHcTpanuu

[Toprpetsr: H. K. Kosbuios, 1. 1. IBaHOBCKH.

Tabmuiel u cxemsl: «brocuaTe3 Oenkay, «l'eHeTHYecKuii Koy, «Bupych»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co31aHre MOJIEIIH BUPYCA.

Tema 8. ’)Ku3HeHHBIN HUKJI KJICTKH

Knerounsléi 1uki, ero mnepuoasl u peryisauus. Wurepdaza u MUTO3.
Oco0eHHOCTH MPOLECCOB, MpoTekaroumx B uHTepdase. IlonroroBka KIeTKH K
nenenuto.  IIpecunterndyeckuii  (MMOCTMUTOTUYECKWN),  CHUHTETUYECKUH U
NOCTCUHTETUYECKUH (IPEMUTOTUUYECKUN) IEPUOBI UHTEP(DA3HI.

Marpuunsiii cunre3 JIHK — pemnukanua. Ilpunnuner permmkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CUHTE3, AHTHUNAPAIIIEIBHOCTD.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u
TenomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUMJIOWAHBIN W
rariouJHbelii - Habopel  XpomocoM. ['omonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wmuto3. CTaguu MHTO3a W TPOUCXOASIINE B HHUX
npouecchl. Tunbel Muro3a. Kapuoknne3 n 1murToknHe3. buosiorndyeckoe 3HaueHue
MUTO3a.



Perynmaimua mutotudeckoro nukia kietkd. [Iporpammupyemast kieTtodyHas
ruoesb — anonTo3.

Knerounoe sapo, XpoMocoMmbl, (DyHKIIMOHANIbHAs TEHOMHKA. Mexanusmol
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
KemKkay» — buouH@opmamuyeckue Mooeiu QYHKYUOHUPOBAHUsT KIemKU.

JdemoHcTpanumn

Tabmuupl 1 cxeMmbl: «KU3HEHHBIM LUK KIETKW», «Murtos», «CrpoeHue
xpomocomy, «Perumkanus [JTHK».

O6opymoBaHme: CBETOBOM MUKPOCKOI, MUKpOTIpenapaTsl: «MUTO3 B KIeTKax
KOpEIIKa JTyKa.

JlabopaTtopHasi padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKpOIIpEenapaTax».

JlabopaTtopHas padora «Habmonerne MuTo3a B KJI€TKax KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. Ctpoenue n GyHKUNHM OPraHU3MOB

buosornueckoe pa3zHooOpasue OPTraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHbBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOCHHMSI M JKU3HEACSITENIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepuu, apxed, OJHOKJIETOYHBIE TPHUOBI, OJHOKIECTOYHHIC
BOJOPOCIH, Apyrue npoTucThl. KolloHWaNbHbIE OPTaHU3MBI.

B3aumocBs3p 4acTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M
cuctemsbl opraHoB. Opranu3M Kak eIMHOE 1enoe. ['omeocras.

Txkanum pacteHuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAsI, MPOBOJAINAs, OCHOBHas, MexaHWdeckas. OCOOEHHOCTH CTpPOECHUS,
GYHKIMN 1 PaCTIONOKEHHS TKAHEH B OpraHax pacTeHUH.

TkaHM KUBOTHBIX M Y€JOBEKAa. THWIbI >KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COEIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTHU CTpoeHUs, QYHKUUNA WU
PacCION0KEHUS TKaHEN B OpraHaXx KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE W TE€HEpAaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U YesioBeKa. DYyHKIIMHA OPraHOB U CUCTEM OPraHoOB.

Omnopa Ttena opranusmoB. Kapkac pactenuit. CkeyneTbl OJHOKIETOUHBIX WU
MHOT'OKJIETOUYHBIX >KMBOTHBIX. HapykHblii U BHYTpeHHHH ckeneT. CTpoeHHEe u
THUIIBI COCIMHEHUS KOCTEH.

JIBrokeHne  OopraHu3MoB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, PECHUYHOE. [[BM)KEHHE MHOTOKJIETOUYHBIX PAaCTCHUM:
TPOMU3MBI M HACTUM. JIBUKEHHE MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MblmieuHasi cucrema. Pediiexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. Iloryomenne BOABI, YIVIEKMCIONO Trasa |
MUHEpaJIbHBIX BEIIECTB pacTeHUsMU. [luTanue >kMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPHUKIIETOUHOE TMuIleBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHenbl
MUIIEBAPUTEILHOTO TpakTa. [IumeBapurenvHbie xene3bl. [lnmeBapurenbHas
CHUCTEMa YEIJIOBEKA.



Jlpixanue opranu3MoB. Jlpixanue pactreHul. Jlpixanue ;kuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KIEeTKU. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
’KabepHoe u nérouHoe apixanue. /[prxaHue mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JETKUX TMO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHasi cuUCTeMa YeloBeKa. MeXaHu3M BEHTWISIUUMHU JETKUX y NOTUL U
MJIEKONUTAIOUX. Perynsiius apixanus. J{pixaTenbHble 00bEMBI.

TpaHCIOpPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemecTB y JKHBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassl.
KpoBeHocnasi cucrema MO3BOHOYHBIX JKMBOTHBIX H uyejoBeka. Cepaile,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyrum kpoBooOpamieHus. IDBOJIOIUOHHBIE
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MTO3BOHOYHBIX *KUBOTHBIX. PaboTa
cepana U e€ peryisaius.

Beigenenne y opranusMoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. OpraHbl BblaesieHHs. DuiabTpanus,
CeKpelrs U 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PaObOThI OPTaHOB BBIJICTICHUSI.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTteMamu. Beienenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune u (pyHKIHMOHUPOBAHUE
Hedpona. OOpazoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. CHopbl
OakTepuil M I[MCTHI TMPOCTEHIIMX. 3alldTa y MHOTOKIETOYHBIX pPACTEHUHU.
Kytukyna. CpencrBa macCMBHOM U XUMUYECKOU 3aIUThl. DUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX TNPOU3BOJHBIE.
3amura opranusma ot Oosesnei. UMMmyHHas cuctema uvenoBeka. KietouHslil u
TYMOpaJIbHBI HWMMYHHUTET. BpoXaEHHBIM M TPUOOPETEHHBIN crenuduaecKuii
UMMYHHUTET. Teopus KioHaIbHO-cenekTuBHOro ummynurera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OPraHU3MOB. PoJib BpOKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe W perynsiuuMs |y OpraHu3moB. Paznpaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpaxumMocTe u  perynsuus Yy
pacteHuil. PocToBble BeleCTBA U UX 3HAYCHHUE.

HepBhuas cucrema u pediekTopHas peryysiius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTAEIbI. DBOJIOLMOHHOE YCIOKHEHNE CTPOCHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTJIENIbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryJisiius M SHIOKPHHHAsI CUCTEMa >KMBOTHBIX U YEJIOBEKA.
JKene3pl HHIOKPUHHOW CHCTEMBI M WX TOPMOHBI. J[eiiCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOM H SHIOKPUHHON cucteM. [unoranamo-runoduzapHas
cucrema.

JdemMoncTpanuu

[Toptpert: U. I1. I1aBnos.

Tabnmunpel u cxembl: «OIHOKJIETOUYHBIE BOJIOPOCIHN», «MHOTOKIETOYHBIC
Bogopocinm», «bakrepum», «lIpocrenmme», «OpraHbl HBETKOBBIX PAacTEHHI,



«CucremMbl OpraHoB ITO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbix», «Tkanu pactenuity, «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CtpoeHue nUCTOBOM IUIACTUHKW», «TKaHU KHUBOTHBIX», «CKEJNET 4eIOBEKa»,
«lInmeBaputenbHas cucrema», «KpoBeHocHass cucremay», «JlpIxarenbHas

CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAY,
«BblienuTenpHas cucTemay», «IHIAOKPUHHAsA cucteMa», «CTpOCHHE MBIIIIbD,
«mmynuter»,  «KumeuynonosoctHeie», «CxeMa  NUTAaHUSA  PACTECHHUIN,

«KpOBEHOCHbIE CHCTEMBI [O3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD»,
«Crpoenue mnaHapun», «BHyTpeHHee cTpoeHue H0XAeBOro 4epssi», «HepBHas
cucteMa poeiO», «HepBHas cucrema rymkm», «HepBHas — cuctema
npecMbikatomuxcs», «HepBHas  cucrema  nrtuny», «HepBHas — cuctema
MIIEKOTIMTaomuXx», «HepBHas cuctema yenoBekay», «Pedexcy.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MUKPOIIPENapaTbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBBIE 3K3EMIUIIPhl KOMHATHBIX pacTeHU#, repdbapuu
pacTeHuil pa3HbIX OTJAEJIOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHueE I IEMOHCTPAIIMU ITOYBEHHOTO ¥ BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieTuieHus Kpaxmalia U OeJIKOB MO/ IecTBUEM (PEpPMEHTOB, 000PY0BAHHE IS
JEMOHCTPALIMK OMBITOB IO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
IbIXaTeJIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3jInYHbIX )KUBOTHBIX.

JlaGopaTopHasi paéora «/3yueHue TKaHeW pacTEHUII».

JlaGoparopHuasi padora «/3yueHune TKaHel >KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrue opraHoB IBETKOBOTO PACTECHHUS.

Tema 10. PazMHoKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecrnonoro  pa3MHOMXKEHUS:  MOYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTaiys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoOxeHue. llonoBbie KkneTku, wian ramerbl. Meio3. Craaguu
Mmero3sa. [loBegenune xpomocoM B Meito3e. Kpoccunrosep. buonornyeckuii cMpica
M€Mo3a W TIOJOBOrO mpouecca. Meno3 U ero MecTo B KHU3ZHEHHOM IIMKIIE
OpraHU3MOB.

[Ipenzaponpiesoe passurue. ['ameroreses y xKuUBOTHBIX. [10s10BBIE XKele3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHE W SMOpPUOHAILHOE pa3BUTHE KUBOTHBIX. (CHOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTUE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUS — HayKa
0 Pa3BUTUU OpraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jjsarymku). [poOnenuwe. Tunbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmnoe Opobnenue. brnacmyna, munvi



onacmyn. OCOOCHHOCTH APOOJCHUS MIIEKOMUTAIOIIUX. 3apOBIIICBBIC JIUCTKU
(racTpysauus). 3aKiaajaKka OpraHoOB U TKaHEH W3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BIUSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (SMOpUOHATbHAS WMHAYKIUA).
3aknazka IUlaHAa CTPOEHMS JKMBOTHOIO KaK  PE3yslbTaT HEepapXUUYECKHX
B3aMMOJICHCTBUII TE€HOB. BiusHue Ha 3MOpHOHANIBHOE pa3BUTHE PaA3IMYHBIX
(aKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pas3Butue xuBOTHBIX. IlocTamMOpuoHanbHbIl nepuon. [lpsmoe u
HenpsiMmoe pas3BuTue. PaszButue ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
NIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrMYeckoe 3HAYEHHE MPSIMOr0 M HEHNPSMOIO
pa3BUTHS, UX PACHPOCTpPaHEHUE B Mpupone. ThIbl pocTa XKUBOTHBIX. PaKTOPHI
PETYJSIHMUA POCTa KUBOTHBIX U YenoBeka. CTaanu mocTaMOPHOHATIHHOTO Pa3BUTHSA
y JKMBOTHBIX U yesnoBeka. [leproael oHTorenesa uenoBeka. CTapeHre U CMEpPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pacreHuil. ['ametrodur m crnopodur. Meiio3 B
KU3HEHHOM TIHKJIe pacTeHui. (OOpa3oBaHue cmop B IMporecce Menosa.
I'amerorenes y pacreHuid. OIUIOJOTBOPEHHME M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. O6pa3zoBaHue u
pPa3BUTHE CEMEHMU.

MexaHu3MBbl PETYJISILUN OHTOT'€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsi: C. I'. HaBamwun, X. llneman.

Tabmuubr u cxembl: «BereraruBHoe pa3zmMHOXkeHHE», «Turbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIaMUJOMOHAIb», «Pa3MHOMXEHHE SBIIEHBI»,
«Pa3zmHOXeHue Tuape», «Meno3», «XpoMocomely, «l'amerorenesy», «CtpoeHue
SUIEKIIETKH U crepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEnpsiMoe pas3Butue», «Pa3zButrne wmakickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTne nATymKm», «JIBOMHOE OIUIOAOTBOPEHUE Y IBETKOBBIX PACTECHHI,
«CtpoeHue ceMsiH OHOJIONbHBIX U JBYJOJBHBIX pACTEHUN», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <«JKHU3HEHHBIM 1MKI MXa», <KW3HEHHBIH LMK
NanopoOTHUKA», « KU3HEHHBIN IIUKI COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK U
CHEepMaTo30M10B, MOJieNb «LIMKI pa3BUTHS JATYLIKIAY.

JlaGopaTopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOMpEnapaTaxy.

IIpakTnueckass padora «BbIsBIEHWE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHast padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTEeHU».

Tema 11. I'eHeTMka — Hayka 0 HacCJeJICTBEHHOCTH W W3MEHYMBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTUA TEHETHMKM Kak Hayku. Paborsr T
Menpens, I'. ne ®pusa, T. Moprana. Poinp 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU



renetuku. Padotel H. K. KonwsuioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS 1 CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJ/UieNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIM M PELIECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, UUCTAs JTUHUS, TUOPUbI, TEHOTHUIL, (PEHOTHIL.
OcHOBHBIE ~ METOABI  TEHETUKHU:  T'HOPUIIOIOTUYECKUHM,  LUTOJOTHUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabauibl 1 cXeMbl: «MeToJIbl TeHETUKN», «CXEMBbI CKPEIIIUBAHUS.

JladbopaTtopHass pabora «JIpo3oduiaa Kak OOBEKT TI'€HETHYCCKHUX

VICCIICIOBAHUIN.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpenuBanue. llepBblii 3akoH MeHaenss — 3aKoH

eanHO00pa3ust THOPHIOB MepBoro nmokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacuUieIuieHus IIPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelllMBaHus. [ uoTe3a YucToThl raMer.

AHanuzupyroniee ckpemuBanue. [IpoMexyTouHblil XapakTep HaclieJOBaHU.
Pacmerienue rmprus3HakoB IpU HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpugHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [uTonornyeckue  OCHOBBI  AUTHOPUIHOTO
CKpPEILIMBAHUA.

Cuermiennoe HacnenoBanue npuszHakoB. Paborer T. Moprana. CuernieHHoe
HACJIEIOBAaHUE TIE€HOB, HAPYIICHUE CLEIUICHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOpUsI HACIIEACTBEHHOCTH.

I'eneTrka nosia. XpoOMOCOMHBIM MEXaHHU3M ONPEAEIEHUS moa. AyTOCOMBI U
IIOJIOBbIE XPOMOCOMBI. ['OMOraMeTHBIi M Te€TEpPOramMeTHbIM I0J. |'eHeThueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. Hacnenosanue npu3HakoB, CLUEIUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEWCTBUE
reHa. MHOXECTBEHHBIM ayuienru3M. B3auMOJIENCTBUE HEAJJIEIbHBIX T'E€HOB.
Kommiiementaprnocts. Onucras. [lonumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHs PACTEHUW, >KUBOTHBIX U YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX MPOLECCOB, MOBEIECHHUS M KOTHUTHUBHBIX (YHKUIHUM.
['eneTnueckue MEXaHU3Mbl CUMOMOIE€HE3a, MEXaHU3MbI B3AUMOJEHUCTBUS «XO35UH
— MHapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHyeckue acneKTbl KOHTPOJIS U
U3MEHEHMsI HacJIeICTBEHHON MH(OpPMAIMU B TTOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemMoncTpanuu

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

Tabmuupl n cxemsl: «IlepBbiil 1 BTOpoi 3akoHbl Menaens», «Tpetuii 3akoH
Menpnens», «AHanu3upyloliee ckpenmBanue», «HenomHoe moMHUHUpPOBaHUEY,



«CuermyieHHOEe HaclieJJoBaHWE TMPU3HAKOB Yy Apo30duibly, «leHeThka mosay,
«Kapuotun denoBeka», «Kapuorun apozodunb»y, «Kapuotum nTUIBDY,
«MHOKECTBEHHBIN alllIean3M», «B3aumoeiicTBe TeHOBY.

O6GopynoBanue: Mojelb JUIsl JIEMOHCTpPAllMM 3aKOHOB  €IMHOO0Opa3us
TUOPUAOB TIEPBOIO TIOKOJEHUS M pacCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACIEAOBAaHMS TMPU3HAKOB, MOJEIb I
JEMOHCTpAlMM CILEIJICHHOTO HACJEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «/Ipo3odumnay.

IIpakTnueckas padora «V3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBAHUS Y IPO30(DUITBD».

IIpakTtuyeckas  padora  «M3ydyeHue  pe3ynabTaToB  JUTHOPUIHOTO
CKpENIMBAHUSA Y IPO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (popmupoBaHum (peHOTHIIA.
N3menunBoCcTh NpU3HAKOB. KaueCcTBEHHbIE UM KOJWYECTBEHHBIE ITPU3HAKU. Bujel
VW3MEHUYHMBOCTH: HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoaudukanronHas W3MEHYMBOCTh. Poib cpeasl B (popmMupoBaHHH
MOIU(PUKAIMOHHON M3MeHuYnBocTH. HopMa peakiuu mpusHaka. BapuanmoHHBIN
psan u BapuarmonHas kpuBasi (B. Horanncen). CoiicTBa MOau(UKAITMOHHON
VU3MEHUYHUBOCTH.

I'enoTUnMueckass N3MEHYNBOCTH. CBOKCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bunpl reHOTUNIMYECKON U3MEHUMBOCTU: KOMOUHATUBHAS, MyTAallUOHHAS.

KoMOuHaTtuBHas W3MEHYMBOCTh. MeW03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON U3MEHUMBOCTU. POsIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUU
T€HETUYECKOTO pa3HOO0pa3us B Mpeesiax 0JTHOTO BUA.

MyTanuroHHass HW3MEHYMBOCTh. Buabl MyTalui: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHbIE W  HMHAYUHPOBAaHHbIE MyTauuu. SaepHble
quTOIUIa3MaTuyeckue Myrtanud. CoMaTUYecKHe W TMOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUSI MyTauuil. MyTareHsl M HX BIHASHUE Ha OPraHU3MBl.
3aKOHOMEPHOCTU MYTAIMOHHOTO TIpolecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacneacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BuesnepHas MU3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYecKUx Qakmopos 6
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JdeMoncTpanuu

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

Tabmuet u  cxembl: «Bugsl  usmeHunmBOCTHY», «MoaudukauoHHas
U3MEHUYHUBOCTD), «KoMmOuHaTuBHAs W3MECHUHMBOCTLY, «Meio3sy,
«OnnonorBopeHuey, «I'eHeTuYeckue 3a00IeBaHUs YeT0BeKay, « Buabl MyTamuii.

O6opynoBaHue: KMBble U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PacTEHUH,
pucyHku (¢poTtorpadum) >KMBOTHBIX C PA3JIMYHBIMUA BHJIAMH U3MEHYUBOCTH.



JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOAU(DUKAIIMOHHOW M3MEHUYMBOCTH. llocTpoeHue BapuallMOHHOTO psiga U
BapUALIMOHHOU KPUBO.

IIpakTnueckas padora «Mytanuum y JApo3oduiabl  (Ha TOTOBBIX
MUKPOTMPENAPATaX)».

Tema 14. I'eHeTHKA Yeji0BEeKA

Kapuorun wenoBeka. MexayHapoaHas Mporpamma HMCCIEIOBaHUAS T€HOMA
yernoBeka. Meroabpl  M3ydeHUsT T€HETHMKH  YEJOBEKa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIMN, IIUTOrCHETUUECCKU, MOIYJISILIUOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpeaecICHUE FEHOTHMA!
MTOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
ITI1P-ananu3a. HaciaeacTBeHHbIe 3a001€BaHMs YelIOBeKa. | €HHBIC 1 XPOMOCOMHBIC
Oone3HW uYejoBeKa. bone3HW ¢ HACIEICTBEHHOW MPeapacroioKEeHHOCTHIO.
3HaueHuEe MEAUIMHCKON T€HETUKHU B MPEJOTBPAILCHUH U JICYEHUH T'€HETUYECKUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHeTHUeCcKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHSTHE «T€HETHYECKOTo Ipy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUN B
00J1aCTH PelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetndeckue ¢akTophl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKA K
buzruecKOMy ¥ XUMHUYECKOMY 3arps3HEHUIO OKpY’KaroIlie cpeapl. ['eHeTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K NATOJIOTUSM.

JdemoHcTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBekay, «MeToJbl U3YUEHUs] TeHETUKH
qeJioBeKay, «I eHeTrudeckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTnueckasi padora «CocTraBieHUE U aHAJIU3 POJAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTukanuss W CeleKuus. 3apoKJACHUE CEJICKIMU W JIOMECTHUKAIIMHU.
Yuenne H. W. BaBunoBa o IleHTpax MNPOUCXOXKIECHUS H MHOTooOpas3us
KYJbTYPHBIX pacTeHHUil. POlb CeleKknuu B CO3JaHUU COPTOB PACTEHUM U TOPOJ]
*KuUBOTHbIX. CopT, mopoda, ITaMM. 3aKOH TOMOJOTHMYECKUX PSIJOB B
HAacJaeACTBeHHOW wu3MeHuuBoctu H. 1. BaBuioBa, ero 3HaueHue Ui
CEJICKIIMOHHOU paboTHI.

Metoapl ceneKImoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM WU
VHIUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHON CCJICKIIMH. HcneiTanue
IPOU3BOJUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OIEHKHU
(deHoTuna NOTOMCTBA U OTOOP MO FeHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKUHMOHHOM  paloThl.
PagnannoHHbIli 1 XUMAYECKUN MyTareHe3 Kak MCTOYHHUK MYTallui y KyJIbTYPHBIX
dbopm opranuzmoB. Hcmnonb3oBaHWE TEHOMHOIO PEIaKTUPOBAHUSI M METO/OB
pekomOuHanTHBIX JIHK 17151 momyueHust ICXOHOTO MaTepualia Jjisi CeNEKIINU.

[Tomyuyenune MTOJIUTLIIOU/TIOB. BuyTtpuBuaoBas ruopuaAn3aIvs.
bnuskopoacTBeHHOEe  cKpeluBaHue, wWiM  UHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, Wiu ayTOpuauHr. l'erepo3uc u ero npuuuHbl. HMcnonab3oBaHue



rerepo3uca B cenekuuu. Otmanénnas rudpuauzanus. [Ipeononenue Oecruioaus
MEXBUOBBIX THOPUIOB. JIOCTHKEHUS CENEKIUU PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBONOYUAN.

CoxpaHeHrEe U U3YyUYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUHN U
UX JUKAX  poauMyed Uil CO3JaHus  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaweHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICI08bIX HCUBOMHBIX
8 Yesax YIyUueHUs Cyuecmsyiowux u co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHBIX Memo008 HAYYHbLIX UCCIe008aAHUl,
nepeoosvix uoell U nepcnekmueHbiX MexHoN02Ul.

JdeMoHcTpanuu

[Toptpersr: H. . Baunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II
Jlyxesinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuibl u cxemsbl: «LleHTPBI TPOUCXOXKIECHUS U MHOTO00PA3Us KYJIbTYPHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKUX PSIAOB B HACJIEJACTBEHHOW HW3MEHUYUBOCTH,
«Metonsl cenekuny, «OTnanénnas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue cOpToB KyJIbTYPHBIX PACTEHUN U TOPOL
JOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «l3ydyeHue METOA0B CEICKIIUN PACTCHUIN.

IIpakTHyeckas padora «IIpuBuBKa pacTeHUIN.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHUS CEJEKIHMH PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHY O CTaHLHIO, IJIEMEHHYO bepmy,
COPTOUCHIBITATENIbHBIN  yYacTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOPUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0TMSA U CHHTETHYECKAs OMOJIOTUS

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KIETOYHbIE M TKaHEBbIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTepUCTHUKA. TpaguuuonHas
OMOTEXHOJIOTHS:  XJIEOOTIEUeHHE, TOJYyYEeHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOAenue. Mukpoouonoruueckuii cuHte3. OOBEKTHI MHUKPOOHOIOTHYECKUX
TexHoJsoruid. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMHA M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJiepXaliuX He BCTPEUAIOIIUECS B TPUPOE OMOCUHTETUUECKUE MTYTH.

Kiterounasa unxkeHepusa. MeTonbl KyJlbTypbl KIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuu3alus W COMATUYECKUI
sMOpuorenes. Mcnonap30BaHUE TaIIOWJIOB B CEJIEKUMHM pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnoav3oeanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBLX
aumumen 6 meduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAMIEKIIETOK U KIOHHPOBAaHUE JKMBOTHBIX. METOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonocuu 0300po8eHs, KVIbMUBUPOBAHUSL U  MUKDOKIOHANbHO20
DA3MHONACEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.



XpoMOCOMHass MU TeHHasd WHXeHepus. VMCKyCcCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JIoCTMKEHHsT M NEPCHEKTUBBI  XPOMOCOMHOM W T'€HHOM  WH)KCHEPHH.
DKOJIOTUYECKHE U 3TUYECKHE MPOOJIEMbI T€HHON HH)KEHEPUH.

Menuuunnckue onorexsHonoruu. [loctrenomuas uudposas meaununa. [11P-
IMarHocTuka. MeTaboJIOMHBIA aHaJIN3, TEHOIEHTPUUYECKUN aHalu3 MpoTeoma
YEJIOBEKA JUI OLICHKM COCTOSIHUSA €ro 370poBbs. MCIOnp30BaHME CTBOJIOBBIX
kiaeTtok. TaprerHas Ttepanus paka. 3D-OnmoumkeHepus mis  pa3pabOTKU
(yHIaMEHTAIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTHM, CO3JaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOTro OMONMpHUHTHUHTA U ckadoiguHTa
JUISL PELIEHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEJULIMHBI.

Co3nanne BEKTOPHBIX BakKIMH C IEJbI0 OOecreyeHus: KOMOMHHPOBAaHHOU
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBieHue MOJEKYJISPHBIX MEXaHHU3MOB
dbynkimonupoBanusi PHK-cogepkamux BUPYCOB, BBI3BIBAIOIINX 0COOO OIACHBIE
3a00JIeBaHU YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmump! u cxemsl: «lcnonab3oBaHHE MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHxKeHepusn», «I ' eHHas HHKEHEPUI».

JlabopatopHnas padora «3yueHne 00HEKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «IlomyyeHne MOTOYHOKUCITBIX TPOAYKTOBY.

IKCKypeuss «DBHOTEXHOJIOrMsT — BaKHEWIIAs MPOU3BOJAUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apokaeHue u pa3BuTHE IBOJIOLMUOHHBIX NpeICTABJICHUN B
OnoJioruu

OpomounonHas Tteopuss Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1Me cuibl 3BoIIoIMU BUA0B o Y. J[apBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACICJCTBEHHAs W3MEHYHBOCTH, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTtetndecko Tteopuu HBomtonuu (CTDJ). HedrpanpHas
teopust dBomtonuu. CoBpeMeHHas JBOJNIOIMOHHAS  Owojorus. 3HAYCHUE
ABOJTFOITMOHHON TEOPHUH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MHPA.

JdeMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosobe, Y. apBun, C. C. YerBepuxos, 1. U. llImansraysen, Jx. Xongein, /. K.
benses.

Tabmuupr u cxembl: «Cucrema >xuBoi mnpuponsl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
IpUCOCOONeHN y pacTeHuil W KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectust Y. Japsunay, «Haxonku Y. Japsunay, «Dopmbl 00psObI



3a cymectBoBanue», «llopoawl romyoOei», «MHOroodpasue KyJabTypHBIX (opM
KarycTb», «[lopoJpl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUJOB
(mo Y. HapBuny)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLIHI.

Tema 2. MUKpPOIBOIIOLMA U €€ Pe3yJIbTATHI

[Honynauus kak snemMeHTapHas eAuHUIa BOMIOIUU. COBpEMEHHBIE METObI
OLICHKH TE€HETUYECKOTO pPa3HOOoOpa3usi W CTPYKTYypbl mnomyisiiuil. 3menenue
reHo()oH/Ja TOMYJSIIUM KaK 3JIEMEHTApHOE O3BOJIOLMOHHOE SIBICHUE. 3aKOH
reHeTnueckoro paBHoBecus [x. Xapau, B. BaitHOepra.

DOneMeHTapHbie (DAKTOPHI (IBIDKYIIUE CHIIBI) DSBOJIONWUA. MyTaMOHHBIN
nporecc. KomOuHathBHas u3MeHUYUMBOCTH. [lpelidp reHoB — ciyuaiiHble
HEHaNpaBJICHHbIE M3MEHEHHMs] YacTOT alened B Homymsamusx. OQdekt
OCHOBaTeNsl. Ipgexm Oymuviiounozo eopaviuika. CHudcenue 2eHemuyecKo2o
pasnoobpazusi: npuuunsl u cireocmesus. llposenenue s¢pgpexma Opeiigha 2enos 8
oonvwiux u  maneix  nonyaayuax. Murpanuu.  M3oasmus  NOMyNSLAKR:
reorpadudeckas (MpoCTpaHCTBEHHAs ), OMOIOTUYECKast (PEIPOlyKTUBHAS ).

EctecTBeHHbIlt 0TOOp — HampaBusoomuil (akrtop sBomonuUd. DopMBI
€CTEeCTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIONINM,  pa3phIBAIOIINN
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHHE M HIBOJIOIUS COIMATBHOTO
NIOBEJCHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OpPraHMW3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOLUU.
Bo3nukHoBeHune — mpucnocoOieHuid y  opraHu3moB.  Apomopdo3bl U
uanoananrauuu. [Ipumepsl npucnocobiieHnit y opraHu3MoB: MOP(OJIOTHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeaeHUeckrne.  OTHOCUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BuumooOpazoBanue Kak pe3yibTar
MUKpo3BoJitoli. M3onmsauus — kimoueBod ¢akrtop BuaooOpazoBaHus. Ilytu u
CrocoObl BUI000pa30BaHUS: aJIONATPUUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOEY (momuniouIU3aIus,
rubpuan3anus). JmuTeasHOCTh SBOTIOIIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons  sBOdOLMOHHON Ouoslornu B pa3pabOTKE HAy4YHbIX METOJIOB
COXpaHeHUs1 OMopazHO00pa3rsa. MUKPOIBOIONUS U KOIBOJIIOIUS MMapa3uTOB U UX
x0351eB. MexaHu3mbl (POPMUPOBAHUSL YCTOMUYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI
OOpbOBI C HEM.

JdemMoncTpanuu

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

Tabmuupl 1 cxembl: «MyTauuoHHass W3MEHYMBOCTHY, «llomynsiuonnas
CTPYKTypa Buaa», «Cxema nposiBaeHus: 3akoHa Xapan—BaiinOepra», «/{Buxyue
CWJIBl 3BOJIOLUNY», «IDKOJOTHYECKas U30JALUs MONMYJIALMI CeBaHCKOU (openmy,
«l'eorpaduueckass M30MSUS  JTUCTBEHHULIBI CHUOUPCKOM W JIMCTBEHHHUIIBI
naypckoin», «llomynsiquoHHbIE BOJIHBI YMCIEHHOCTH XUITHUKOB U KEPTB», «Cxema



JNEUCTBUSL €CTECTBEHHOTro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHpycTpuanbHblid Menanu3my, «KuBble rckomnaembie», «llokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaronias OKpacka YKUBOTHBIX»,
«Dusnonornueckue amantauun», «llpucrnocoOreHHOCT OpraHU3MOB M €€
OTHOCUTENBHOCTHY», «Kpurepun Buna», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupoae», «CrocoObl BuaooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JAHABILICH», «DKOJIOIMYECKOE BUA000PA30BAaHUE BHJIOB CHHUID),
«ITomunnonael pacrenuii», «KanycTHo-peneuHblil rhOpum.

O6opynoBanue: repOapuul paCTeHU, KOJUICKIIUH HACEKOMBIX, Uydelia MTUIl U
3BEpell C MpUMEpaMH pa3IMYHBIX MNPUCIOCOOJICHHM, Yydesla NTUIl U 3Bepei
pasHbIX BHAOB, TrepOapuu pacTeHUid ONM3KUX BHUIOB, 00pa30BaBIIMXCS
Pa3JIMYHBIMUA CIIOCOOAMH.

JlabopaTtopHass paGora «BbIsiBIeHHEe W3MEHYMBOCTH y OCOOEH OIHOTO
BUJIA».

JlaGopaTtopuass  padora  «lIpucnocobieHuss  OpraHM3MOB M HX
OTHOCHTEJIbHAs LIEJIECO00PA3HOCThY.

JlabopaTtopnas paGora «CpaBHeHHE BHIOB 1O MOPQOIOTHUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOINS U €€ pe3yJabTaThl

Meroasl u3ydeHHMs MakposBosrouuu. [laneoHTONOrMYECKHE  METOHbI
uzydeHus: osBoionuu. Ilepexomubie QGopMbl U QUIOrEeHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBoironuu. CpaBHeHue ¢GIIopsl U
¢dayHsl MaTepuKoB U OCTpOBOB. buoreorpaduueckue ob6nactu 3emiu. Bumbi-
SHJEMHUKU U PEITUKTBHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOAbl M3YUYEHUS
3BOMIOLMH. ['€HeTHYecKue MEXAaHU3Mbl JBOJIOLMM OHTOTEHE3a W TOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AQHAJIOTUYHBIE  OPraHbI.
PynumentapHeie  opranel MU aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKME  METOJIbl  M3yYEHUsS  HIBOJIIOIUU.
I'omonorununsle reHbl. CoBpeMEHHBIE METOJbI MOCTPOCHHUS (DUIOTEHETHUYECKHUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOIUS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuia) dBOMOIUU. [Ipunyun cmensvt QyHKYuU.
HeoOpatumocTs 3Bosonu. AganTuBHas paauanus. HepaBHOMEpPHOCTb TEMITOB
SBOJIOLIMH.

JdeMoncTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupbl U cxembl: «OUIOTEHETUUECKUN PsIT JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepsl»,  «Crerouedanb»,  «Punnodute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaguueckne 30HbI 3emnn», «Jlpei) KOHTHHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3SMOPUOHAIBHOTO PA3BUTHA IMO3BOHOYHBIX



KUBOTHBIX», «['OMOJIOTMYUHBIE W aAHAJNOTWMYHBIE OpPraHbDy, «PyIMMEHTBI»,
«ATaBu3Mb», «XPOMOCOMHBIE HA0OpbI YEJIOBEKAa M IIUMIIaH3e», «lJIaBHbIE
HaIPaBJICHUS 3BOJIOLHUNY, «OO0IIKe 3aKOHOMEPHOCTH 3BOJTFOLII.

O6GopynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlponcxokaeHne U pa3BuTHE JKU3HHU Ha 3emJie

Hayunble runmores3sl MPOHUCXOXKJIECHHUA KW3HM Ha 3emiie. AOWOreHe3 u
naHcnepmus. JloHayyHble NPEICTaBICHUS O 3apPOKICHUU XKU3HU (KpEalMOHU3M).
['mnore3a nNoCTOSIHHOTO CaMO3apOKIACHMs )KU3HH U €€ onpoBepkeHue onbiramu O.
Penn, JI. Cnanmmannanmu, JI. [Tactepa. [IponcxoxkaeHne )KU3HU U aCTPOOHOJIOTHS.

OcHoBHbIE JTanbl HEOPraHU4EeCKOU 3BOJIIOLUH. IImanerapHas
(reojoruyeckas) SBOJIONUSA. XHMHYECKass DJBOJIONNS. AOWOTCHHBIM CHHTE3
opraHnueckux BemecTB u3 Heopranuudeckux. OmeiT C. Mumepa u I'. IOpm.
OOpazoBanue mnonuMepoB U3 MoHomepoB. KoamepBatHas rumoresa A. W
Omnapuna, runoresa nepBudHoro oynroHa k. XomnaeitHa, TeHeTHUECKas TUIIOTE3a
I'. Ménnepa. Pubosumer (T. Uex) u rtumoreza «mupa PHK» VY. T'unbGepra.
®opmupoBaHre MEMOPaH U BOBHUKHOBEHUE IPOTOKIIETKH.

Hcropuss 3emuin u Meroasl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octatku. ['eoxponosmorus u e€ Meronpl. OTHOcUTENbHAsE U aOCOIIOTHAs
reoxpoHosiorus. ['eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJbI, FTOXHU.

HavanpHble 3Tambel opraHuydeckoil sBoionuu. [losBieHHME U HBONOLHUS
NEPBBIX KJIETOK. DBONIONHUSA MeTa0onu3Ma. BO3ZHHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIUIEHKM KaK aHaJor MEPBBIX Ha 3emiie cOOOIIECTB.
CrpomMaronutsl. [TpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHEe3). DBOJIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. IIpoMCX0XK/JI€HME MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYHI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcHOBHBIE ATallbl 3BOJIOLMHU BbICHIMX pacTeHui. OCHOBHBIE apoMOpPGO3bI
pacreHuii. Bpixon pacrenur Ha cymy. IlosBieHue CHOpOBBIX pacTeHUR U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEeHHE IBETKOBBIX
pacTECHUU.

OcCHOBHBIE 3Tamnbl HBOJIIOIUHU KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas (ayna. KeMOpuiickuil B3pbIB — IMOSIBIIEHHE COBPEMEHHBIX
TunoB. llepBbie XopnoBbIe )KUBOTHBIE. JKM3HB B BOJIE. DBOJIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunuil. [IpoucxoxaeHue MICKONUTAIONIUX U
ntul. [lpuHuun kmoueBoro apomopdosa. OcBoeHue O€CHO3BOHOYHBIMH U
ITO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pazutne xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXeu, MPOTEpPO30M,
najgeo3oi, Me3030i, KaitHo3oiM. OOmas  xapakTepuCTHKa KiIMMara U
reOJIOTHYECKUX MponeccoB. llosBiIeHre W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIil cocTaB aTMOC(hephI.



MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI mpouuioro. [IpuduHel u
CIEACTBUS MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIM IKOJIOTMYECKUN KPHU3HC, €T0
ocobenHoctH. [Ipobrema coxpanenus 6uopazHoodpas3us Ha 3emiie.

CoBpeMeHHasl cucTteMa opraHudeckoro mupa. [IpuHuumnel kmaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHAE IPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Moptpets: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, /Ix. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabauipel u cxemsl: «Cxema onbiTa @. Penny, «Cxema onbita JI. Ilactepa mo
U3YYEHHUIO CaMO3apoKaeHHs Xu3HW», «Cxema ombita C. Mummepa, I'. FOpu»,
«JTanbl  HEOPraHUYECKOW  »Bomouuu», «l'eoxpoHoOrMYecKass  IIKaay,
«HadanpHbIE 3Tanmbl OpraHUYECcKOi 3Boomun», «Cxema 00pa3oBaHUS AYKAPHOT
nyTéM cumOunorenesa», «Cucrema xXKuBod mpupoab», «CTpoeHue BUpPYCa,
«Apomopdossl  pactenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoOTOKJIeTOUHBIE BOoAopocian», «Mxwmw», «llanmoporHukm», «l oJ0CEMEHHBIE
pactenusi», «Opranbl UBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOTO
mMupa», «Apomopdosbl KHUBOTHBIXY», «lIpocTeitmme», «KumedHononocTHbIeY,
«IInockue yepBU», «YneHucroHorue, «PBIOBI», «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lltuupyy, «Miekonuraromme», «Pa3BUTHE KWU3HH B
apXEeUCKOM 3pey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3Burue KuU3HU B
I1aJIE030MCKOM 3pey, «Pa3BuTHE )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOT0 MUPAy.

O6opynoBanue: repbapuu pacTEHUM Pa3IUYHBIX OTAEJIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAXHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOJKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTUL W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEHN, IMOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnass  sna0opatopHass  padora «MogenupoBaHUE — ONBITOB
Mumnnepa—tOpu no uzyyeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUH B
nepBUYHON aTMochepey.

JlaGoparopuasi padora «/I3ydyeHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JTPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUS PACTECHUM
Pa3HBIX OTAECIOBY.

IIpakTuyeckas padora «l3yueHne 0oCOOCHHOCTEM CTPOEHMS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. [Ipoucxoxkaenue 4ejoBeKa — aHTPONOreHes

Paznensl u 3anaun anTponosioruu. MeToabl aHTPOTIOJIOTHH.

CraHOBIICHUE TIPEICTABICHUN O MPOUCXOXKICHUM 4YEIO0BEKa. Penurnosneie
BO33peHUsl. COBPEMEHHBIE HAYYHbBIE TEOPUH.

CX0ZIcTBO YenoBeKa € )KUBOTHBIMU. CUCTEMATUYECKOE MTOJI0KEHNUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKMUBOTHBIMU:  CPaBHUTEIBHO-



MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3M0JI0r0-0OMOXUMHUYECKHE,
noBeaeHueckue. OTINYUs YelloBeKa OT >KMBOTHBIX. [IpAMOXOXKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CUCTEMBI.

JIBmoxymuye cuiibl ((pakTopbl) aHTPONOreHe3a: OUOIOrHYecKue, COlualbHbIE.
CooTHolIEeHNE OMOJIOTHYECKUX U COIIMAIBHBIX (PAKTOPOB B AaHTPOIIOTEHESE.

OcHOBHBIE CTaguu aHTponoreHe3a. PaHHME dYe0BEKOOOpa3Hble 00€3bSIHbI
(TPOKOHCYJIBI) U paHHUE MOHTHJIBI — OOIIUE TPEAKU YETOBEKOOOPa3HBIX 00E3bsH U
J0JIe. ABCTPaIONUTEKU — JIBYHOTHE MPEIKH JitoJei. UenoBek yMmelnblid, nepBbie
U3TOTOBJIEHUS OpYAUH TpyAa. YeroBeK NpAMOXOMSAIIMN U NEPBBIM BBIXOX JIOAECH
3a mnpenenbl  Adpuku. UYenmoBek TeHAenpOSprckuii  —  OOHmMKA  IIPEIOK
HEaHJEPTAIBCKOr0 YeJIOBEKa M YEJIOBEKa pa3yMHOro. YenoBeK HeaHAEpTAIbCKUI
KaK BHJ JIOJIEH XOJIOAHOTO KiauMmaTa. YeloBEeK pa3yMHBId COBPEMEHHOTO THIIA,
JCHUCOBCKHI 4EJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpeaenamMu AdpHku.
[TaneoreHerrka v MajeoreHOMHUKA.

DBOJIONHS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBI OTOOp B MOMYJISIUSAX
yesoBeka. MyTanMoHHBIN Tipouiecc U moaumopdusm. [lomynsimroHHBIE BOJIHBI,
npeiid reHos, murpaius U «d3GQPexT ocHoBaTeNs» B MOIMYJISIHUAX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. [loHatue o pace. bosnblime pacel: €BpONEOUIHAS
(eBpasmiickasi),  aBCTpajio-HETpouJHas  (PKBATOpHAIbHAs),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTh  pacHU3Ma.
[Ipucnoco6aeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpejbl.
Bnusaue reorpaduyeckoit cpeapl U apeiidpa reHOoB Ha MOpPQOJIOTHIO U
(U3HOJIOTHIO YeTOBEeKa.

MexauciuiimHapabie  MeToabl B (usuueckor  (OMOJOTHUECKON)
AHTPONOJIOTUM.  OBOJIOIMOHHASA  AHTPONOJIOTHS W IMAJIEOAHTPOINOJIOTHUS
YEJIOBEYECKUX MOMYJSINUMA. bHoconHabHbIE MCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnepoBanue K03BOTIOLMK OUOJIOTHYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JdeMoncTpanuu

[Toprpersr: Y. lapsuHn, JI. Jluku, 4. 5. Porunackui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTo/Ibl AHTPONOJIOTUNY, «['0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBIY, «CKENeT 4YeloBeKa M CKEJEeT UIMMIIaH3e»,
«PyMMeHTBI U aTaBU3MbD», «J[BHKYILME CUIIBI aHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
IPEBO  4YEJIOBEKa», «ABCTpallonuTek», «YemoBek  yMenblil», «YemoBek
npSAMOXOISIIIIUY, «JleHrucoBckuil yenoek» «Heanaepranbipny, « KpoMaHbOHITED,
«Ipenkn yenoBeka», «ITanbl 3BOJIIOLUHN YEIOBEKA», «Packl 4elIoBeKay.

O6GopynoBaHue: MYJSIKM — OKaMEHEJIOCTEH, TpPEeAMETOB MaTepUaibHOU
KyJIbTYpbl TPEIKOB 4YelOBeKa, penpoaykuuu (dororpadum) KapTuH C
MU(DOIOTHYECKUMU U OHOJEHCKHUMH CIOKETaMH TPOMCXOXKACHUS YEJIOBEKa,
(doTorpaduu Haxo10K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb



yeperna 4YeJoBeKa W uepena IIMMIIAH3€, MOJEIb KHUCTH YEJIOBEKa MW KHUCTH
HIMMITaH3€, MOAEIN TOPCa MPEIKOB YETOBEKA.

JlabopaTopnass pabora «l3yueHue ocoOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHne F3KOJIOrMUECKUX aIaNTallil YETOBEKA.

Tema 6. Jkojiorusi — Hayka 0 B3aUMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kawoulei cpeaoi

3apoxxaeHue U pa3BUTHE 3Kojiorud B Tpyaax A. I'ymOoneara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMHU.

Mertonel skonoruu. lloneBsie HaOMOACHUS. DKCHEPUMEHTHl B HKOJOTHH:
OpUpOAHBIE W JIabopaTopHble. MoaenupoBaHue B JKOJOTHH. MOHUTOPUHT
OKPY’KaIOIIEH Cpe/ibl: JTOKaJIbHBIN, peTHOHAILHBIA U TI100abHBIM.

3HayeHUEe HSKOJOTMYECKMX 3HAHUM I 4YeJIOBeKa. DKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBSI3€M 4elioBeuYecTBa ¢ mpupoaoil. dopmupoBaHue
DKOJIOTMYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

[Moptpersr: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, O. ['ekkenb, A.
Tenciu, B. H. Cykaués.

Tabmuupel 1 cxeMbl: «Pa3gensl dKoaorumy, «MeToabl sKoorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlabopaTopHas padora «3yuenue METOJ0B HKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosoruyeckre (PaKTopbl U 3aKOHOMEPHOCTH ux jaeictBus. Kimaccudukanms
AKOJIOTHYECKUX (HaKTOpOB: adUOTHYECKUE, OMOTHYECKUE, aHTpornoreHHbie. O01ne
3aKOHOMEPHOCTH JEHCTBUS 3Koyorudeckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTCHOOMOHTHBIC
OpraHU3MBI.

AlGuotuueckue Qaktopel. CBeT Kak dKojoruueckuit Qakrop. JeicTBue
pPa3HBIX y4YaCTKOB COJHEYHOI'O CIEKTpa HAa OpPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUl W >KUBOTHBIX MO OTHOWICHWIO K cBeTy. CurHaiapHasi poJib CBETa.
doTonepruoIn3m.

Temneparypa kak oskonorumdyeckuid Qaxrop. JleiicTBue TemrepaTypbl Ha
opranusMsbl. [IoMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPraHU3MBI.

Brnaxnocts kak skonormueckuit ¢akrtop. IlpucrnocobiieHuss pacTteHuUid K
nojjiep>kanuio BogHoro Oananca. Kiaccudukainus pacTeHHM MO OTHOIIEHUIO K
Bojie. [Ipucnoco0sieHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAas,
rIyOuHHasT — MOJIMOYBEHHAs, BHyTpuUOpranu3dMeHHasi.  DU3UKO-XUMHUYECKHUE



0COOEHHOCTH cpea oOuTaHus opraHu3MoB. [IpucnocoOneHuss OpraHu3mMoB K
KU3HU B PA3HBIX Cpe/iax.

buonornyeckne putmbl. BHemHne W BHyTpeHHHE pPUTMbI. CyTOYHBIE H
roJiuyHbie puTMbl. [IpuCnocoO0IEeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

XKusznennsle @opMbl opranuzMoB. lloHsiTHE O JKM3HEHHON (QopMe.
Xuznennsie PopMbl pacTeHUN: AepEBbs, KyCTAPHUKU, KyCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OAHOJNETHHE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
re00OUOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buornueckue (bakTopsI. Bunel  OMoTHYECKMX ~— B3aMMOJECHCTBUI:
KOHKYpPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koomeparus,
MYTyaJIu3M, KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaxjaeOHnuecTBo). Herpoduueckue
B3auMoOJieicTBUS  (Tomuyeckue,  Qopudeckue, ¢adbpuueckue). 3HaUYCHUE
OMOTHYECKUX B3aUMOJICHCTBUI JJIi CYIIECTBOBaHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIIMI KOHKYPEHTHOT'O UCKITIOYESHHUS.

JdeMoHcTpanuu

Tabmumpl 1 cxeMbl: «Okosornyeckue (axkTopbl», «CBETOBOH CIEKTPY,
«IKOJOTMYECKHE TPYNIbI )KMBOTHBIX IO OTHOLIEHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIE», «DHU3MOIIOrMUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl oOWTaHUs OpraHu3MoB», «buojgorudeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenuity, «KusHeHHBIE  (OPMBI  KHUBOTHBIXY,
«IKOCHCTEMA IIMPOKOJIMCTBEHHOTO JIeca», « IKOCUCTEMa XBOMHOIO Jiecay, «llenu
nuTaHus», «XuHudectBo», «llapasutuzm», «Konkypenius», «CumOuosy,
«KoMMeHcanu3m.

O6opynoBanue: repOapuul pacTeHUd M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BJIMSHUIO Pa3jIUYHBIX SKOJOTMYECKUX (PAKTOPOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, TepOapuu U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepei, repbapuu
pacTeHui, OTHOCSUIMXCS K rurpoduraMm, kcepoduram, Me30puTaM, KOMHATHbBIC
pacTeHusl aHHBIX TPYMI, KOJUIEKIIMH *KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpelax,
repOapuu M KOJUIGKIMM PpACTEHUA U IKUBOTHBIX, O0JaJa0MIMX YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, repOapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUIEKIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3TMUYHBIX OMOTHUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHass pabGora «BbIsiBIeHHE TMPUCTIOCOOJIEHUNM OpPraHU3MOB K
BJIIMSTHUIO CBETAY.

JlabopaTopHass pabGora «BbIsIBIeHHE TMPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPbI».

JlabopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTHM PACTEHUU U3
pPa3HBIX MECT OOUTAHUSY.



Tema 8. IKo/10rusi BUIOB U NMOIYJIA MK

DOKOJIOTUYECKHE  XapaKTePUCTUKH  MOIMYJIALHH. [Monmynsimus  kak
Ouonornyeckas cucrema. Poiab HEOTHOPOAHOCTH cpefibl, PU3HUECKUX 0apbepoB U
0COOEHHOCTE OMOJIOruU BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyisiuuid. OCHOBHBIE MOKa3aTead NOMYJSUUU: YHUCIEHHOCTh, IJIOTHOCTD,
BO3pacTHasi M TIOJIOBas CTPYKTypa, POXKIAAEMOCTb, NPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHUS.

DKoyioruyeckasi CTpykTypa nomyisuu. OLEeHKa YUCICHHOCTH MOMYJIALUU.
JluHaMmuka nomyiasiudd U e€ peryssinusa. buotudeckuil moTeHIMAN MOMYJISLIHH.
MopaenupoBanue TUHAMUKHA oMy . KpuBbie pocTa YUCICEHHOCTH MOIMYJISIIAH.
KpuBble BbDKMBaHUA. Perynsmusi 9uCIEHHOCTH TOMYJSIHA: poib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIIMX OT IJIOTHOCTU. JKOJIOTMUYECKUE CTPATETHH BUIOB (I- U
K-ctparerun).

[Tonsitue 06 skomormyeckod Humie Buaa. MecrtooOutanue. MHoOroMepHas
Mozenp sKkojornyeckon Humm JIk.M. XarumHcona. Pa3mepbl 3KOI0THMYECKOU
Huu. [loTeHunanpHas U peann3oBaHHAs HULIY.

Bua kak cucrema nomynsuuid. Apeanbsl BUIOB. BuUIbl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKHE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpaluil >KUBOTHBIX. buoiorunueckue
WHBA3UU Yy>KEPOJIHBIX BUJIOB.

JdemoHcTpanuu

[Toptper: Ix. K. XaT4nHCOH.

Tabmuubl U cxeMbl: «OKOJIOTHYECKUE XAPAKTEPUCTUKU TOMYJISIUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa mHomyiasiuum», «Bo3pacTHble  NHpaMHIbI
nonyysiqun», «CKOpOCTh  3acC€leHUsT IOBEPXHOCTH 3EMJIM  Pa3iIMYHbIMU
opranuzmammn», «Mogeinsb 3konorndeckor Humu Jx. . Xatuunconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIUN KUBOTHBIX.

JlabopaTopHass  paGora  «lIpucmocoGneHus ceMssH  pacTeHHHl K
PacCEeICHUION.

Tema 9. IKkos10rusi CO00IECTB. IKOJOTHICCKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OopraHu3MamMu B OMOIICHO3E.

Dxocucrtema kak oTkpbiTasg cucrema (A. [[x. Tencnu). OyHKIMOHATbHBIC
OJIOKM OpraHu3MOB B 3KOCUCTEME: MPOAYUEHThI, KOHCYMEHTbI, PpPEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOuoTHUECKHE OJIOKU
skocucteM. [1ouBbl U MBI B A3KOCUCcTEMax. KpyroBopoT BelECTB U OTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeNM  DKOCUCTEMBI. bmomMacca W mpoayKuus.
DKOJIOTMYECKHE MUPAMUJIbI YUCET, OMOMAacChl U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpogpuueckue nepecmpouxu. Daykmyayuu.
HamnpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccud. llepBuunble u
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JICUCTBUSA Ha



cykneccun. KnumakcHoe coobmectBo. bropazHooOpasue 1 moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe PKOCUCTEMBI. DKOCcUCmEMbL 03€P U peK. DKocucmemvl Mopel U
0KeaHos8. Ixocucmemovl MyHOpP, 1€CO8, CMenel, NyCMblHb.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATpOIKOCHUCTEMa. ArporeHo3. Pazmmuus
MEXIY aHTPOTIOTEHHBIMH U TPUPOTHBIMHU IKOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojackas
dbnopa u dayna. CuHaHTpOomM3aIMsi TOPOJACKOW QayHbl. buomormdeckoe wu
XO03STHCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUI OPTaHU3MOB B
dKOCHCTEMaxX. Ponb Kackaonozo sghghexma u 6u008-30upuxamopos (Kirouesvix
61008) 6 QyHKyuoHUposanuu sxkocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKITY
CMEXHBIMU SKOCHUCTEMaMH. Y CTONYMBOCTh OPTraHU3MOB, HOMYJISALUNA U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHI.

Mexanuzmol 8030elicmaust 302pA3HEHUU PA3HbIX Munos Ha
CYyOOP2aAHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUSL.
MeTo1010THsI MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOI'€HHBIX SKOCHUCTEM.

JdemMoHcTpanuu
[Toptpet: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OuoneHo3a»,  «IKocucTeMa

HIMPOKOIUCTBEHHOTO Jecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYHKIMOHAIbHbBIE
Ipynmnbsl OPraHUu3MOB B dKocucTeMe», «KpyroBopoT BEHIECTB B SKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHUECKas MUPaMHJIa YUCEID,
«JKojoruyeckas mupamuia OMoOMacch», «IKOJIOTHUEcKas MUpaMUa SHEPTUMY,
«O0pazoBanue 6osotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKocucrteMa o3epa», «ArpoiueHos», «KpyroBopor BeliecTB U IMOTOK
SHEPruu B arpoleHosey, «IIpuMepsl ypboskocucTem.

O6opynoBanue: repoapuu pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydesia MTULl U
3BEpeid, repdapru KyJbTYPHBIX U JIUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJICITb
HKOCHCTEMBI.

IIpakTuyeckas padora «V3yuenue u onucanue ypOoodIKOCUCTEMBI.

JlabopaTopHass pabGora «l3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypcusi «IDKCKypcusi B TUIIMYHBIN OuoOreoieHo3 (B 1yoOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJ0JIbHBIN WJIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO)».

IKCKypeust «IKCKypCcHsl B arpo’KocHcTeMy (Ha ToJjie WM B TEIUTMYHOE
XO03SIIICTBO)Y.

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdhepa — oOumiennanerapnas 000Jiouka 3eMIIM, TJI€ CYIIECTBYET WIH
CylIecTBOBaJla *u3Hb. Pa3BuTHe npeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Ob6nactu 6uocdepst u e€ cocras. XKupoe
BELIECTBO Onochepsl U ero PyHKIUY.

3aKOHOMEpPHOCTH cyliecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100anbHOM 3KocucTeMBI. JMHaMudeckoe paBHoBecue B Ouochepe. KpyroBopotsl
BELIECTB U OMOT€OXMMUYECKUE LUKIBI (yriepoaa, a3oTra). PUTMUYHOCTE siIBIEHUI
B Ouocdepe.

3oHansHOCTE Omochepn. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIIAHHbIE U IIUPOKOJIUCTBEHHBIE JIeCa, CTENH, CABAHHBI,
IIyCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOPbs. KitmMar, pacTUTENbHBINA U )KUBOTHBIN
Mup OMOMOB CYIIH.

CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
OomocdepHbIX PYHKITUH.

JdeMoHcTpanuu

[Toptpetsi: B. . Bepuanckuid, 9. 3tocc.

Tabmuubr u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpuUpoie»,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopoT KHUCIOpPOJa B TMPUPOAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTudyeckue
nosica 3emnn», «Tynapay, «Taliray, «Cmemannasiii jgec», «IIIMpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsI», « TpONUUYECKUM JIECH.

O6GopynoBanue: TepOapruu pacTEHUM pa3HbIX O0MOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YestoBeKk U OKpy:Ka0IIAA Cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX MpUYUHBL. BoznelicTBue uyenoBeka Ha
ouocdepy. 3arpszHeHUE BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BogHOU cpeabl. OxpaHa BOJIHBIX pecypcoB. Pazpymenune mouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3mMeHeHue kumara.

AHTpPONOreHHOE BO3JIEHCTBHE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W KMBOTHOTO MHpa. OCHOBHBIE TNPUHILMUIIBI OXPAHbl MPUPOIBI.
Kpacasie kuHuru. OcobGo oxpansemble mpupojansie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300JI0THYECKUE TTAPKU.

OCHOBHBIC TPHUHIIMIIBI YCTOMYMUBOTO PA3BUTHS YEJIOBEUECTBA M IPUPOIBI.
PanmonansHOe  TPUPONOIONIB30BAHUE U COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasust 3emun. OOIIME 3aKOHOMEPHOCTH TJIO0ATBHBIX JKOJIOTUYECKUX
Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOTO KpU3KCa U €T0 BEPOSATHBIE TOCIECTBUS.

Pa3zButne METONOB MOHUTOPUHTA pa3BUTHUS  OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle ucciedo8aHus nepexooa K pecypcocbepezaiouei u
KOHKYPeHmocnocoonou snepeemuxe. buonocuueckoe pasnoodbpasue u buopecypcei.
Hayuonanonuvie ungopmayuonnvie cucmemsl, obecneyugarowjue O00Cmyn K
ungopmayuu no CcOCMoAHUIO OMOENbHbIX 8U008 U dKkocucmem. (OcHogbl
9Kopeadbunumayuu dKocucmem U cnocovoos 060pvobLl ¢ OUONOBPEHCOECHUAMU.
Pexoncmpyrkyus mopckux u HazemHwix 9KOCUCTEM.



JdemMoncTpanuu

Tabmuubl W cxembl:  «3arps3HeHue  atrMocepbl»,  «3arps3HeHue
ruapochepsy, «3arpszHeHue 1ouBbl», «llapHukoBbIA 3PdekT», «Ocobo
OXpaHseMbIE IPUPOJHBIE TEPPUTOPHUIY», «MOJENH YIIPaBIIEMOTO MUPAY.
O6GopynoBanue: ¢ororpadhuu OXpaHSIEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kauru Poccuiickont ®denepanuu, KpacHol KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBimuBaeT TpeOOBaHUSA K PE3yJbTaraM OCBOCHHUS
oOyJalmMUMHUCA MporpaMM CpeaHero oOmero oOpa3oBaHUsA: JMYHOCTHBIE,
MeTanpeaMEeTHbIE U PEAMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTaTOB OCBOCHHS MPOTPAMMEI IO OMOIOTHH
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOIIME: OCO3HAHWE OOYYAOIIMMUCS POCCUHCKON
IPaXTaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpENETCHHUIO, Hamuyue Momugayuyu K OOydeHUI0  OHOJIOTHH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPaJULUNA pa3BUTUS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMXCA PYKOBOJCTBOBATHCS B CBOEH
JESTENIbHOCTH I[EHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJOrMYecKOro  OOpa3oBaHMs, Haauuue  NPABOCO3HAHUSA  DKOJOTUUECKOU
KYJIBTYPbI, CHOCOOHOCMU CMA8Umb 11EIN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMbl MO OMOJOTHUHU TOCTUTAIOTCA
B €IMHCTBE Yy4eOHOM U BOCHHUTATEIbHOW JE€ATEIHHOCTH B COOTBETCTBHM C
TPaJIULUOHHBIMU POCCUNCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU LEHHOCTSIMHU, NPUHATHIMU B OOLIECTBE NpaBUJIaMU U HOpMaMH
NOBEJIEHUSI W CHOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CaMOBOCHUTAHUS MU
caMOpa3BUTHSA, pPa3BUTHS BHYTPEHHEW MO3ULUU JHUYHOCTH, MATPUOTU3MA U
YBa)KEHHUS K 3aKOHY U MPABONOPSAKY, YEJIIOBEKY Tpyda U CTapIIeMy HMOKOJEHHUIO,
B3aUMHOTO YBaXXCHHs, OEpPEXKHOrO0 OTHOIIEHUS K KyJIbTYPHOMY HAcCJIEIUI0 U
TpaJuLUsAIM MHOTOHAI[MOHAJIbHOTO Haponaa Poccuiickoit ®enepanuu, npupoje u
OKpY>Karollen cpene.

JIMuHOCTHBIE pE3yJbTaTbl OCBOEHHUS YyueOHoro mpenmera «buonorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX
OpUEHTAlMi, TO3UTHUBHBIX BHYTPEHHMX  YyOEXIEHMH, COOTBETCTBYIOLIMX
TPAJULUOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBAa, PACHIMPEHUE >KMU3HEHHOIO
OTbITA U ONBITA JIEATEIBHOCTH B IPOLECCE peaau3alluid OCHOBHBIX HalpaBiICHUI
BOCIIMTATEIHHON ACSITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYArOMIET0Cs KaK aKTHBHOTO U
OTBETCTBEHHOTI'O WIEHA POCCUICKOTO OOLIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLHMOHHBIX TpaB M OO0S3aHHOCTEH, yBa)KCHHE
3aKOHA Y MPABOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTA IMPU CO3JIaHUU
y4e€OHBIX MPOEKTOB, PEIICHUHU y4eOHBIX W TO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENsITh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBbIX, TI03HABATEIbHBIX M UCCJEN0BATEIbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOLIEHUSI K MHEHHIO OMNIMOHEHTOB TMpHU OOCYXKJACHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIePKAHUS,

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNCKOU IpaXX1aHCKOH UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXEHUS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTH MEpE.
Ponunon, ropmoctu 3a cBoMl Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MIPUPOJIHOMY HACJIECAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXKEeHUsSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATH BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTMH, TMOHUMAHMS 3HAYCHUS OWOJIOTUM B TMO3HAHUU 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 O0IIECTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy)KeHUIO M 3aumurte OredecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHWE TYXOBHBIX LIECHHOCTEW POCCUNCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIGHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO Oy TIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3/JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATUS LEHHOCTEM CEMEUHOM JWU3HU B COOTBETCTBHM C
TpaaulusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIEHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMUBOI IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBISATh KAYECTBA TBOPUYECKOU JINYHOCTH;



5) ¢usuyeckoro BocnuTaHHUs, (POPMUPOBAHUA KYJIbTYPbI 310POBbS H
3MOIMOHAJIBLHOIO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3anus 370pOBOTO U 0€30MacHOro o0pas3a >KU3HH
(310poBOE€  THUTaHWE, COOJIIOJICHHME TUTHEHUYECKUX TpaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHH M OTHAbIXa, pEryjsipHas Quanyeckas
AKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAaHHE UEHHOCTH MPAaBUJI HWHIAWBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0€301acHOT0 TOBEICHUS B CUTYAIIMSIX, YTPOXKAIOIIMUX 3/I0POBBIO U KU3HU JIIOCH;

OCO3HAHMUE TOCHEJCTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LICHHOCTU MacTepCTBa, TPYA0TH00uE;

TOTOBHOCTh K AaKTHBHOM JAESTEIbHOCTHM TEXHOJIOTMYECKOW WU COLHAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyIO JIEATEIbHOCTD;

UHTEpeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC )KU3HEHHbIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKECHUU BCEU KU3HU;

7) 3KOJIOrM4€eCKOr0 BOCTIUTAHMS:

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHOUIEHHWE K NPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIIICHUE YPOBHS HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TMOCTYNKOB W OIEHKM UX BO3MOXHBIX MOCIEICTBUN ISt
OKpYXaroIEen cpeapl;

OCO3HaHHE TNO0ATBHOIO XapakTepa SKOJIOTMYECKHUX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU W3YYEHUU OUOJIOTHHU
3HAHUST W YMEHUS TPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOAOIIOIL30BaHNEM  (COONIOACHUE TPAaBWJI  TOBEICHHWS B MPHUPOJIE,
HAIIPaBJICHHBIX Ha COXPAaHEHHWE pABHOBECUS B DJKOCUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, OHochepsl);

AKTUBHOE HEOPUATHE JICMCTBUM, TMPHUHOCAIIUX BpPEJ  OKPYKaKOIIEH
IPUPOTHON cpeqie, YMEHUE TPOTHO3UPOBATh HEOJATOMPUATHBIE DKOJIOTHYCCKUE
MOCJIEICTBUA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYUe PA3BUTOr0 3KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS UMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLIMAJIBHOU



IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIBHOCTH IKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAayKd M OOLECTBEHHOW NMPAKTHUKH, OCHOBAHHOI'O HA JHAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M UYHUTATENbCKOW KYJBTYpbl KaK CpeICTBa
B3aUMO/IEUCTBUSI MEXKY JIIOIbMU U NTO3HAHUSI MUPA;

NOHMMaHue creunpuky OHOJIOrMM KaK HAayKH, OCO3HaHUs €€ pojau B
(OpMHUPOBAHMHU PALMOHAIBHOIO HAYyYHOTO MBIIIJIEHUS, CO3/aHUU LEJIOCTHOTO
IpPEICTaBICHU 00 OKpYXarolleM MHpEe KaK O €AMHCTBE MPUPOJbI, YEIOBEKA U
oOlecTa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOJIeM
COXPaHEHHUs IIPUPOJTHOTIO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTHU OMOJIOTMH JJIsi COBPEMEHHOM LMBWJIN3ALIUU:
o0OecrieueHruss HOBOTO YpPOBHS Pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pelIaThb PEeCypCHble MpoOOJIEMbl  pa3BUTHUSA
YeJIOBEUYECTBA, MOUCKA MyTEeH BBIXO/AA U3 III00ATBHBIX IKOJIOTHYECKUX MPOOJIEM U
o0ecrieueHus  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIbHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHWOJOTMYECKUX 3HAHUU B ILEJIX
NOBBIIIEHNUA OOIIEN KyJIbTypbl, €CTECTBEHHOHAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH oOydarouiuxcs, (popmupyeMoit
IpU U3yYE€HUU OMOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HAyKaxX, CIOCOOHOCTH WCIOJb30BaTh IIOJyYyaeMble 3HAHUSA I aHalIu3a u
OOBSACHEHHMS SBJIICHUHA OKPYXAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOUYEHHS HA OCHOBE HAy4YHBIX (PAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 MOJIYYEHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCHOJIb30BATh OHOJOTMYECKHE 3HAHMS IS
peleHus mpodyieM B peaibHbIX )KMU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE LIEHHOCTU HAyYHOH JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M UCCIIEA0BATENBCKYIO AESTEIbHOCTh MHIANBHUIYAIbHO U B ITPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMNPEpPHIBHOMY  OOpPa30BaHUIO W
caM000Opa30BaHUIO0, K AaKTHMBHOMY IOJyUYEHHUIO HOBBIX 3HAaHUN IO OHOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3ysibTaThl OCBOEHHUS yueOHoro mpeamera «buoiorus»
BKJIIOYAIOT: 3HA4YMMble [JJi1 (OPMUPOBAHUS MHMPOBO33PEHUS OOyYarolIuxcs
MEXIUCHUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYUYHbIE TOHATHUS, OTPa)Kaolne



IIEJIOCTHOCTh HAyYHOM KapTUHBI MHUpPa M CHEeUU(PHUKYy METOJ0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTus, SBJICHHUE, MPOIIECC,
CUCTEMa, Hay4HbIH (DaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJIeIOBaHMEe,  HAONIOIEHHE, M3MEpPEHUe, OKCIEPUMEHT U  JIpyrue);
yHUBEpCaJbHbIe YyueOHbIe JielicTBUs (TIO3HABaTEIbHBIE, KOMMYHHKATHUBHBIE,

peryJISTUBHBIC), obOecrieurBaroIIne dbopmupoBaHue (byHKITMOHATBHON
TPaMOTHOCTH W  COIHMAJbHOW KOMITETCHIIMM OOYYaloUIuXCcs; CIIOCOOHOCTH
00yJaromuXxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,

MHUPOBO33PEHUYECKUE 3HAHWA W  yHHUBEpCaJbHble ydeOHbIE JIEHCTBHUS B
MO03HABATENILHON U COLIMAILHOMN MPAKTHKE.

B pesynbraTe wu3ydeHus OWOJOTMM HAa YPOBHE CPEAHEr0 OOIIEro
oOpazoBaHusi y oOyuyaromerocs OyayT chOpMUPOBaHBI IO3HABATEIbHbBIC
yHUBEpCallbHbIe y4eOHbIE JEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHbBIC YUeOHBIC
NEUCTBUSI, PEryJSTUBHbIE YyHUBEpCAIbHbIE Yy4eOHble JCHCTBUS, COBMECTHas
NEeATEIBHOCTD.

MerarnpeaMeTHbIe Pe3yNbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHMsl TOHKHBI OTPAXKaTh:

OBnanenne YHHUBEpPCAJTbHBIMHU yueOHBIMHU MO3HABATEJIbHBIMH
AefCTBUAMM:

1) 6azoBble JJOrHYECKHE TeiCTBHS:

CaMOCTOSTEIbHO  (OPMYJIMPOBAaTh W aAKTyaJIU3UpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWA TPHEMBI JIOTHYECKOTO MBIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMU S, Ki1acCU(pUKaAIMU, 0000IICHUS), PACKPBIBATH CMBICI
OMOJIOTHYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpeNeNATh IENH JeATeTLHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPHUH UX
TOCTIDKECHUSI, COOTHOCUTD PE3YNIBTATHI ACSITEIBHOCTH C TTIOCTABICHHBIMU TEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE TTOHATUS TSl OOBSICHEHUS (DAKTOB W SIBICHHIMA
YKUBOM IIPUPOIBI;

CTPOUTH JIOTHYECKUE pPaCCyXJeHUs (MHIyKTUBHBIC, [EIyKTUBHBIE, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAcCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MOJICTTbHBIE cCpencTtBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3yYaE€MbIX OMOJIOTUYECKHX OOBEKTax, a
TaKkK€  TMPOTUBOPEUMU  PA3HOTO  pPO/AA,  BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHHUS MPOOJEMBbI C y4ETOM aHalM3a MUMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKU TIOCIIEACTBUMN JACSTCIBHOCTH;



KOOPJIMHUPOBATh W  BBITIOJIHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJILHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUSI;

pa3BUBATh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE ICHCTBUS :

BJIa/ICTh HABBIKAMH YUEOHO-UCCIIEIOBATEILCKON U MTPOESKTHOM JESITEIIbHOCTH,
HaBBIKAMH  pa3pelicHUs  NIpoO0JieM, CIOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY IMTOUCKY METOIOB PEIICHUS MTPAaKTUYSCKHUX 3aJ1a4, IPUMECHCHHIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUIBI JICATCIBHOCTH [0 IOJYYEHHIO HOBOTO
3HAHWS, €r0 HMHTEPIIPETAllii, NPEOOPa3oBaHUI0 M IPHUMCHCHUIO B y4YeOHBIX
CUTYaIUIX, B TOM YHCJIC ITPH CO3TaHUH YICOHBIX M COIUATBHBIX ITPOCKTOB;

(dbopMHUpOBATh HAYYHBIN TUI MBIIIJICHUS, BIaICTh HAYYHOU TEPMHUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSAMHU U METO/IaAMH;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJaydl B 00pa30BaTEIBHOM
NEeATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIISITh TPUYMHHO-CJICACTBEHHBIC CBS3M M AaKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOJIUTh apTryMEHTHI IS JOKa3aTeIbCTBa
CBOMX YTBEP)KICHHH, 3a/1aBaTh TapaMETPhl U KPUTCPUH PEIICHMUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PCIICHHWsS 3aJa4yd  Pe3yJIbTaTHI,
KPUTHUYECKHA OICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHUOOPETEHHBINA OIIBIT;

OCYIIECTBIIAThH II€JICHANIPABICHHBIA TIOMCK TIEPEHOCAa CPEICTB M CIOCOOOB
NEeUcTBUS B MPO(EeCCUOHANBHYIO CpEAy;

yMETh TIEPCHOCHUTHh 3HAHUS B TMO3HABATCIBHYIO M TMPAKTHYECKYIO 00JacTh
KU3HEICSITCITHHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJCH, MpEJjiaraTb OPUTHHAILHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJEMBI U 33/1a4UH, JOMYCKAIOIINE albTePHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WHMOPMAINH (TEKCTE YU4eOHOTO
mocoOusl, HAYYHO-TIONMYJIAPHON JUTEpaType, OWOJOTHUECKHX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax maHHBIX, B VHTepHeTe), aHaIM3UpPOBATh
UHGOPMAIINIO PAa3IMYHBIX BUJOB U (GOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ JT0CTOBEPHOCTh M HETIPOTHUBOPEUYUBOCTH;

dbopMynHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IUYHBIE METOJbI MPU TIOUCKE H
oTbope Omosorndeckord MHPoOpMaIyu, HEOOXOMMMOM JIJIsST BBIITOJHEHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TIPEICTABICHHUS
Oouonoruueckor nHpopmaluu (cxembl, rpadUuKu, TUarpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCIIOJIb30BaTh HAy4HbIA SA3BIK B KAadeCTBE CpEICTBA NpU pabore C
Ouonornueckor MHGOpMAIMEH: MPUMEHATh XUMHUYECKHUe, (U3NUECKHEe U
MaTEeMaTUYECKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CMMBOJIMYECKHE  CPEACTBA
HArJISAIHOCTH;

BJIQJIETh ~ HABBIKAMHM  pAcloO3HaBaHWA M 3allUTHl  WHOOpMaIH,
UH(OPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogj1ajieHNe YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMY J1€/iCTBUSIMH:

1) o6menmne:

OCYULIECTBJISITh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WU JIUCKYCCUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHSI OTHOCUTEIHHO BBINIOJHEHHUS TIpeajiaraeMoun
3a/1a4M, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA JAPYTUX YYACTHUKOB
JManora Wik JUCKyCCUH);

pacro3HaBaTh HeBepOaJibHbIE CpPEACTBA OOIIEHUS, IOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEJINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyallui,
YMETb CMSTYATh KOH(DJIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3JIUYHBIMU CIOCOOAMU OOIEHUS] U B3aUMOJICUCTBUS, TOHUMATH
HAMEPEHHUs IPYTUX JIOJEH, MPOSBIISATh YBAXKUTEILHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (popme GopMyIHpoBaTh CBOU BO3PAKEHNUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeIbHOCTD:

MOHUMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIUBHUIYaJIbHOU
paboOTHI IPH peIIEHUN OMOIOTHIECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOCHCTBUS NP PEIICHNN YIeOHOW 3a/1auu;

BBIOMPATh TEMATHKy W METOJBI COBMECTHBIX MEUCTBHH C y4€TOM O0OmMUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 UJIeHA KOJIJIEKTHBA;

NPUHUMATh  II€IM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JICMCTBUS IO €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JIEHCTBUM,
pacmpeneniarTb poiau ¢ yd4€TOM MHEHHUM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIAJIa U KAXKIOrO yYaCTHHKA KOMaHIbI B
o0Iuii pe3ysbTat 1Mo pa3padoTaHHBIM KPUTEPUSIM;

nmpeajiaraTh HOBBIE TPOEKTHI, OIICHWBATh WJIEU C TO3WIIMH HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE TOBEJCHHE B Pa3IUYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHUBHBIM.



OBJ1aieHUe YHUBEPCAJIbHBIMYU PeryJIATHBHBIMM JeHCTBUSIMU:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS Ul BBIABIEHUS MpOOJIEM M HX
peIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUMX 3HAHWM IeJIeBble M CMBICIOBbBIE
YCTAaHOBKM B CBOMX JEMCTBUAX U MOCTYIIKAX MO OTHOUIEHHUIO K JKUBOH MPHUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIbHYIO JESTEIbHOCTb, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33aul B 00pa30BaTEIbHON
JEeSTENIbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO  COCTAaBJIATh IUIAH pELIEHUs MpoOJleMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKU y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUN;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIN U
KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJ€Th  HABBIKAMM  IIO3HABATEJILHONM  peQUIeKCMH KaK  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HUX pE3YyJbTAaTOB U
OCHOBAHMI, MCIOJIb30BaTh NMPUEMBI PEQIEKCUU [JIs OLEHKH CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PHUCKM U CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl APYIMX @pPH aHajlu3€ pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHsiTHE ceds M IPYTrUX:

IPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYTMX MpU aHajJu3e pe3yIbTaToB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

INNPEAMETHBIE PE3YJIBTATDI

[IpeameTHbIE pe3yabTaThl OCBOEHHMS COIEPKAHMS Y4YE€OHOro mpeaMmera
«buonorus» Ha yrIyONIEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecredyeHue
npodunbHOro  oOydeHust  oOydwaromuxcs  Owomormn. OHHM — BKIIFOYAIOT:



cnenuduyueckue s OMOJIOTHN Hay4YHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUN 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEOoOpPa30BaHUIO0 3HAHUM, BHUJBI NEATEILHOCTH I10
MOJIYYCHHUIO HOBBIX 3HAHUW M MX NMPUMEHEHHUIO B Pa3JIMUHBIX yUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyauusx. lIpenmeTHbie pe3ynabTaThl MPEACTABICHBI MO
roJiamMm U3y4yeHus.

[IpeameTHbIie pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buosnorus» B 10
KJ1acce JOJDKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHMM O MecCTe€ M pPOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B
NMO3HAHWM  3aKOHOB  MPHUPOABI U  pEHICHMH MOpoOJeM  PaIlMOHAIBLHOTO
IPUPOAOTIOIB30BAHUS, O BKJIaJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OuoJIoruy;

BJIaJICHUE CHUCTEeMOM OWOJIOTMYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralome OUOJOTMYECKUEe TEPMHUHBI U TOHATUA (KU3Hb, KIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJISIIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U PA3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnerouynas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOroo0Opa3usi ¥ TNPOUCXOXKJACHUS  KyJIbTYPHBIX  pacTEHUi),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB TEPBOIO IMOKOJEHHUS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOTO HacnenoBaHuss [.  MeHnens, TOMOJIOTMYECKUX PSIJOB B
HACJIEICTBCHHOU U3MEHYUBOCTH H. n. Baswuiiona), MPUHLMIIBI
(KOMILJIEMEHTApPHOCTH);

BJIQJICHUE OCHOBHBIMU METOJAMHU HAy4YHOTO TO3HAHMS, HUCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HUCCIEOBAHUSIX >KUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUE,
HaOII0/IEHHE, SKCIIEPUMEHT);

YMEHHUE BBIICNIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuil, r(puOOB, paCTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHoOB pAaCTeHUM, KUBOTHBIX, YEJIIOBEKAa, IPOIECCOB KUBHEAEATEIbHOCTH,
IPOTEKAIONUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKHIX
IPOIECCOB: OOMEHA BelIeCTB (METabOJIM3M), MPEBpaLICHUs dHEPTUU, OpOKEHUs,
aBTOTPO(HOTO M TETepOTPO(HOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeToreHes3a, dMOpUOTreHe3a, MOCTIMOPHOHAILHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  HUHAWBUIAYAJIbHOTO  pa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMO/ICHCTBHSI TEHOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABJIMBATh B3aMMOCBSI3M MEXK]y OpPraHOMAAMU KIETKH U HUX
GYHKIMAMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHeW U WX QYHKIUAMH, MEXKITY
OpraHaMM M CHUCTEMaMu OpPraHoOB Yy pACTE€HH, >KMBOTHBIX M YEJIIOBEKA U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMHU OPraHOB U WX (PYHKIMSMHU, MEXIY 3Taramu
oOMeHa BEIIeCTB, dTallaMy KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,



TanamMu SMOPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTUIIOM, (HEHOTHUIIOM H
dakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBIISITh OTJIMYMUTENLHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS J0Ka3aTelbCTBa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIL;

yMEHHUE pelaTb OMOJOTUYECKUE 3a1a41, BBISBISATh IPUUMHHO-CIIE/ICTBEHHbBIE
CBSI3U MEXJy UCCJIETYyEeMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBJICHUAMH, JIeJaTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATH JIADOPATOPHBIE M MpakTUYecKue padoThl, COOJIOIATH
npaBujia Mpu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpeactBamu, (OpMyIupys I€Jib HUCCIEIOBaHUSA, AHAIM3UPOBATH IOJYyYECHHbIE
pe3ybTaThl U JCNIATh BHIBOIBI,

YyMEHHUE yYacTBOBAaTh B Y4e€OHO-HCCIIEN0BAaTEIbCKON paboTe Mo OMOoJIOrHH,
9KOJIOTUW W MEIMIIMHE, MPOBOJAMMON Ha 0a3e NIKOJIBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTABIATH  IMOJYYCHHBIC  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(EepEeHIUSX;

YMEHHUE OIICHUBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obnmacth  OWOJIOTMM W MEAMLIMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3[aHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyayiuel mnpodeccuoHanbHOM
NEATEeIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTMHU, BETEPUHAPUH,
CETBCKOTO XO3SHCTBA, MUIEBONW MPOMBIIIUICHHOCTH, YIIIYOJIATh MTO3HABATEIbHBIN
MHTEPEC, HAIPABJIEHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKEHHE OMOJIOrMYecKOTo 00pa3oBaHUS B OpraHH3alUsAX CpPETHEro
po(eCCUOHATILHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbie pe3yibTaThl OCBOEHUS y4ueOHOro mpeameta «buonorus» B 11
Klacce TOJKHBI OTPaXaTh:

c(OpPMHPOBAHHOCTh, 3HAHWA O MECT€ U POJIM OWOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHON E€CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TO3HAHWU 3aKOHOB TPHUPOABI U PEHICHUH SKOJOTUYECKUX
npoOJeM 4YelnoBEeUecTBa, a TakKKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
PUPOAOTIOIH30BaHUs, U B (DOPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K MPUPO/IE,
00IIIeCTBY, YEIOBEKY, O BKJIaJlé POCCUUCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHUE BIIAJIETh CUCTEMON OMOJOTMYECKHX 3HAHWUW, KOTOpas BKIIOYAET
ompeeseHUusT M TOHMMAaHHWE CYIIHOCTA OCHOBOIOJIATAIONMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHHN (BHI, dKOcucTeMa, Ouocdepa), OHOIOTrHYECKHUE TEOpUU



(aBomononHas teopus Y. JlapBruHa, CHHTETHYECKAs TEOPHs IBOJIONNH), YUCHUS
(A. H. CeBeprioBa — 0 myTsiX U HampaBlieHUsX 3Boionuu, B.M. Bepnaackoro — o
o6uocdepe), 3akoHbl (reHeTudeckoro pasHoBecus [x. Xapau u B. BaitnOepra,
3apoasimieBoro cxoacrea K. M. boapa), npaBuna (munumyma FO. JluOuxa,
AKOJIOTHYECKON MHUpaMHIIbl 3HEpruu), rumnore3bl (rumore3a «vupa PHK» V.
I'unGepra);

yMEHUE  BIAJE€Thb  OCHOBHBIMM  METOAAaMH  HAYYHOTO  TMO3HaHUS,
UCIOJIb3yEeMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCcOO0aMu BBISIBICHUS U
OILICHKU aHTPOIIOT€HHBIX U3MEHEHHUI B PUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKU: BUJOB, OHOT€OIEHO30B,
9KOCHUCTEM H Ouocdepbl, CTAOMIM3UPYIOIIETO, JBMKYIIECTO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO orbopa, IIONATPUIECKOTO u CUMIATPUUECKOTO
BUI000pa30BaHuUs, BIAUSHUS JABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH]I MOIMYJISIHUH,
IIPUCTIOCOOJICHHOCTH OPTaHMW3MOB K cpejie OOWTaHWMs, YepeaOBaHU HaIpaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHABIMBATh B3aWMOCBS3M MEXIY MPOIECCaMU DIBOJIOIUH,
JBIDKYIIAMHA CHJIAaMH aHTPOIIOTeHE3a, KOMIIOHCHTAMHU PAa3JIMYHBIX SKOCHCTEM W
IPUCTIOCOOJICHUSMU K HUM OPTaHHU3MOB;

YyMEHUE  BBIABISITH  OTJIMYMTEIBHBIC  TPH3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele OOuTaHusi, a0MOTUYECKUX U OUMOTHMYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€ld  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOINOTCHHBIX U3MEHEHHI B 3KOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHUMBOJIUKY JJIS JOKa3aTeIhCTBA POJCTBA OPTaHWU3MOB Pa3HBIX
CHUCTEMAaTUYECKHUX TPYII, B3aUMOCBSI3 OPTAaHU3MOB U CPEJIbI OOWTAHMS, SAUHCTBA
YEJIOBEUECKUX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTO00pa3us BHUIOB U
AKOCHUCTEM KaK yCIIOBHUS COCYIIECTBOBAHMS TIPUPOJIBI M YEITOBEYCCTRA,;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa91, BBISABISATH IPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXy UCCIIETYEMbIMU OMOJIOTHYECKUMHU MPOIECCAMU U SBICHUSMH, JIeJaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHHUE BBITIOTHATH JIA0OPATOPHBIE W MPaKTUYECKUe pabOThI, COOIOIATH
npaBmiIa Mpu padbore ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, TMPOBEPSITh HX OKCIECPUMEHTAILHBIMU
cpenctBamu, (GOpPMYIUPYs II€JIb HUCCIENOBAHUWSA, AaHAIMW3UPOBATH IOJYyYCHHBIE
pe3yIbTaThI U JENaTh BHIBOIHI,

yMEHHE y9acTBOBAaTh B YUE€OHO-HCCIIEIOBATEIIbCKOM paboTe 1Mo OMOJIOrHH,
IKOJIOTUM W MEIUIIMHE, MMPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJY4YEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(EpEHIUSX;



yMEHUE OIEHHWBATh TUMIOTE3BI U TEOPHH O MPOUCXOXKICHUN KU3HU, YEIOBEKa
U YEJIOBEYECKUX pac, O MPHUYMUHAX, MOCIEACTBUAX M CIOCO0aX MperoTBpaICHUS
rJ100abHBIX U3MEHEHUI B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied npodeccunoHaIbHOU
JIESATEILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOOTIOIB30BAHMS, METUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, THIIEBOM
IPOMBINIUICHHOCTH, YTJIyOJIATh TI03HABATEIbHBIH HMHTEpEC, HAINPaBICHHBIN Ha
OCO3HaHHBI  BBIOOp  COOTBETCTBYyIOIIEH mpodeccnn U MPOJOIDKEHHUE
OMOJIOTMYeCcKOro 00pa30BaHUs B OpraHU3aAIUSIX CPEIHETO MPOo(ecCHOHAILHOTO U
BBICIIIETO OOpa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuectBo 4acon JJIeKTPOHHbIE
No /it HaumeHoBaHue pa3/iesioB U TeM Korrrpoasmsie | Tpaxriieckie (undgposbie)
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypebi
1 buonorus kak Hayka 1 0 0
2 JKuBble cucTEMBI U UX U3YUYEHHE 2 0 0
3 buonorus xnerku 0 0.5
4 XUMHUYECKasi OpraHu3amust KICTKH 10 0
) Crpoenne U GyHKIUHU KIETKU 8 0
5 OOMeH BelecTB U NMpeBpalieHue YHEPTUU B 9 0 15
KJIETKE
7 Hacnencmemfaﬂ uHpopManus u 9 0 0.5
peanuzarus e€ B KJIeTKe
JKU3HEHHBINA UK KIETKU 6 0 1
Crpoenue U pyHKLIUN OPraHU3MOB 17 1 1.5
10 Pa3smHOXkeHME U pa3BUTHE OPraHU3MOB 8 0 1.5
11 I'eneTtnka — HayKa O HaCJIEICTBEHHOCTH U ) 0 05
MU3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH NU3MEHUYUBOCTH 6 0
14 I'eneTrnka yenoseka 3 0 0.5
15 Cenekiusi opraHu3MOB 4 0 1
16 BuoTexHoN0TH U CUHTETHYECKast OMOJIOTHs 4 1 0.5
17 PesepBHOe Bpems 1 0 0
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 2 14




11 KIIACC

KoanyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Kourpoasusie | IlpakTuyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 3apoxIeHHE U pa3BUTHE SBOIOLIMOHHBIX 4 0 0
MIPEACTABJICHHUI B OMOJIOTUH
MHuUKpPO3BOIIONHUS U €€ PE3YNbTAThI 14 0
MakponsBostonus u €€ pe3ybTaThl 6 0
[IpoucxoxaeHne u pa3BUTHE KU3HHU Ha
4 P 8 P 15 0 15
3emie
5 [IpoucxoxaeHne yeaoBeKa — aHTPOIIOTeHES 10 1 1
DKosorus — Hayka O B3aMMOOTHOIIIEHUSX
6 OpPTraHU3MOB M HAIOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY>Karollen cpenou
Opranusmsl 1 cpea OOuTaHUus 0 1.5
DKOoJIOTHS BUOB U MOMYJISIIUN 0.5
DKoorus coo0IIecTB. DKOJOTHUECKUE
9 12 0 0.5
CHCTEMBI
10 Buocdepa — rnobanbHast sxkocucTeMa 0
11 UYenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u@posbie
w/n Tema ypoka Beero KourtpoJabnbie | IlpakTuyeckue fll?.y‘lﬂ{]/lﬂ zﬁizoBaTenbnme
padoThI padoThI pecypebi
1 buonorus kak KOMIUIEKCHAs HayKa U Kak 1 0 0
4acTb COBPEMEHHOT'0 00IIeCTBa
JKuBble cuCTEMBI U UX CBOMCTBA 0
YpoBHEBast OpraHu3alus KUBbIX CUCTEM 1 0
4 HcTopust OTKpBHITUS U U3YUYECHUS KICTKU. 1 0 0
Kiterounas reopus
MeTo/1bl MOJIEKYISIPHOM U KIIETOYHOH
ouonoruu. [Ipakruyeckas padora
5 «M3yueHne MeTo10B KJIECTOYHONH OMOIOTUI 1 0 05
(xpomarorpadusi, sneKTpodopes, '
g depeHInaTbLHOe EHTPUPYTHPOBaHUE,
TTLIP)»
6 XUMHUYECKUI COCTAB KIETKU 1 0 0
7 MuHepanbHbIC BEIIECTBA KIETKH, UX 1 0 0
Ouonoruyeckas poib
Opranudeckrie BeIECTBa KIETKH — ONKH.
3 JlabGopaTtopHas pabora «O0Hapyx)eHHe 1 0 05
OEJIKOB C TIOMOIIIBIO KAYeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, Knaccupukanus u GyHKIUN 1 0 0
0enKoB
10 Opranuyeckrie BEIECTBa KIETKU — 1 0 0
YTJIEBOJIBI
11 Oprannyeckne BemecTBa KIETKH — 1 0 0




JIUIIN ABI

Hyxneunossie kucnotsl. JJHK n PHK.
JIaGoparopHas pabota «/cciaenoBanue

12 HYKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 05
KJIETOK Pa3JIMYHBIX OPraHU3MOBY»

13 Crpoenue u Gpynkuuu ATO. Ipyrue 0
nHykseosuarpugpocdarsl (HTD)

14 CexBenupoBanue JIHK. Meroapt 0
T€HOMUKH, TPAHCKPUTITOMHUKH, IPOTEOMUKHU

15 Mertoapl CTPYKTYpHOM OHOIOTHN 0
CrtpoeHue 3yKapHOTHUECKON KIETKH.

16 [IpaxkTuueckas pabota «/3yueHue cBOCTB 0.5
KJIETOYHOM MEMOpaHbD»

17 Tune! knerok. [Ipokapuornyeckas KieTka 0

18 [ToBepXHOCTHBIN ammapar KIeTKH 0
OnHOMEMOpaHHBIC OPTaHOUIBI KIIETKH.

19 [Ipaktuueckas pabdora «zyuenue 05
JIBUKEHUSI [IUTOTUIa3Mbl B PACTUTENIBHBIX
KIIETKax»

[ToryaBTOHOMHBIE OPTaHOUABI KIETKH:

20 MUTOXOHIPHUH, TUTacTH IbL. JlabopaTopHast 05
pabota «Hccrnenoanue nia3Monusa u '
JETIIa3MOJIH3a B PACTUTEIIHHBIX KIETKaX»

21 HememOpaHHbIE OpraHOU Bl KIIETKH 0

22 Ctpoenue u QyHKIHH sapa 0
CpaBHUTENbHAs XapAKTEPUCTUKA KIIETOK

23 sykapuort. JlabopatopHas pabora 05

«M3ydeHne cTpOCHUS KIETOK PA3IMYHbIX
OpraHUu3MOB»




ACCUMUJISIIIAS U TUCCUMMUJISILIASI — JIBE
CTOpOHBI MeTabom3Ma. Tursr oOMeHa
Bemect. JlaboparopHas paboTa

24 «M3ydenue KaTaauTUYeCKON aKTUBHOCTH 0
(dhepMeHTOB (Ha MpUMepe aMuIa3bl UIH
KaTasasbl)»
DepMEHTAaTUBHBIN XapaKTep peakun
KJIETOYHOro MeTabonu3ma. JlaboparopHas
25 pabota «3yueHue ¢pepMEeHTaTUBHOTO 0.5
pacuieryieHns ePOKCHIa BOJAOPOIa B
PACTHTENBHBIX M )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHI M OSNKNU-UHTHOUTOPHI 0
27 ABTOTpO(DHBINA THIT 0OMEHA BEIIECTB 0
28 doTocuHTE3 0
XemocuHtes. JlabopaTopnast pabota
29 «CpaBHeHHE Tpo1ieccoB POTOCHHTE3A U 0.5
XEMOCHHTE3a
AnaspoOHble opranu3mbl. Busl OposxeHus.
30 JlabopartopHas padora «CpaBHEHHE 0.5
MIPOLIECCOB OPOKCHHUS U TBIXAHHS
31 AspoOHBIE OpraHU3Mbl. JTaIb 0
JHEPreTUIecKoro ooMeHa
DHeprusi MeMOPaHHOTO IPaUEeHTA
32 npoToHoB. Cunte3 AT®: pabota 0
npoToHHOU AT®-cuHTa3bI
33 Peakinu MaTpuaHOTO CHHTE3a 0
34 Tpanckpumnius — MatpudHbiid cuaTe3 PHK 0
35 TpaHcasauus u e€ dTarbl
36 KomupoBanue aMuHOKHCIOT. Poiib 0

pubocom B OMocuHTE3€e Oenka




Opl" aHu3alus reHoMa Yy IpOKapuoT U

37 0
3yKapuoT

38 MonekynsipHble MEXaHU3MBbI HKCIIPECCUU 0
TCHOB Y DYKapHOT
Bupycbl — BHEKICTOYHBIE (OPMBI KU3HH U

39 obnuratHele napa3uThl. [IpakTruueckas 0.5
pabota «Cozanue MoJieNd BUPYCay

40 Bupycubie 3a001eBaHus YeIOBEKaA, 0
YKUBOTHBIX, PACTEHUI

41 HanorexHonorny B OMOJIOTUM U MEIUIIUHE 0

42 JKU3HEHHBIN UK KIIETKU 0

43 Matpuunsrii cunte3 JJTHK 0
Xpomocomsl. JlabopaTopHas paboTa

44 «/3ydeHne XpoMoCcoOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JleneHre KIETKH — MHUTO3 0
Tune! knerok. KapruoknHes n IUTOKUHES.

46 JlabopatopHas pabora «Habnronenne 05
MHUTO3a B KJIE€TKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MHUKpOIIpETapaTax)»

47 Perymsiiiust ®KU3HEHHOTO IUKJIA KJIETOK

48 OpraausM Kak eIMHOE 11eJ10€ 0

49 Txanu pactenwnii. JlJabopaTopHas padota 05
«M3ydeHne TkaHEN pacTeHUI '
TkaHM )KUBOTHBIX U YEIOBEKA.

50 JlabopartopHas pabora «V3yueHue TKaHeH 0.5
AKUBOTHBIX)»

51 Opranbl. Cucremsl opratoB. JlabopaTopHas 05

pabota «M3yyeHue opraHoB 1IBETKOBOT'O




pacTCHUS»

52 Omnopa Tena opraHu3MoB 0

53 JIBI>KEHHE OpraHu3MOB 0

54 [TuTanue opraHu3MoB 0

55 [TuTanne MO3BOHOYHBIX KHUBOTHBIX. 0
[TumeBapuTebHas cucTeMa 4eaoBeKa

56 JIpIXxaHue OpraHu3MOB 0

57 JlpIXxaHue MO3BOHOYHBIX )KUBOTHBIX U 0
YeJI0BeKa

58 TpancnopT BelecTB y OpraHu3MoB 0

59 KpoBeHocHas cucTemMa MO3BOHOYHBIX 0
’KMBOTHBIX U YEJIOBEKa

60 Brigenenue y opranu3smMoB 0

61 3amura y OpraHu3MoB 0

62 HMMMmyHHas cuctema yenoBeka 0

63 PaznpaxuMocTh U perynauus y 0
OpTraHU3MOB

64 ['ymopanbHast perymsius 1 SHJOKpUHHAS 0
CHCTEeMa KUBOTHBIX M YEJIOBEKa

65 DopMBI pa3MHOXKEHHSI OPTAaHN3MOB 0

66 [TomoBoe pazMHOKECHHE 0

67 Meiio3
I'ametorenes. O6pa3oBaHue U pa3BUTHE

68 M0JIOBBIX KJIEeTOK. JIabopaTopHas pabora 05
«M3ydeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIpenapaTax»»

69 WNuauBuayanbHOe pa3BUTHE OPraHU3MOB — 0
OHTOTEHE3

70 3aknanKa OpraHoB M TKaHEH U3 0




3apOJAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopatopHas pabota «BrisBieHnue
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH
MTO3BOHOYHBIX )KHMBOTHBIX)

0.5

72

PasMHOXeHME U pa3BUTHE PACTCHUI.
JIaGoparopHas pabota «CTpoeHHEe OPraHOB
Pa3MHOKEHHS BBICIIUX PACTCHUI

0.5

73

HcTopus cTaHOBJICHHS U Pa3BUTHSA
TEHETUKU KaK HAyKu

74

OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHKH.
JIaGoparopHas pabota «/[pozoduiia kak
00BEKT FeHeTHYECKHUX UCCIICIOBAHUID

0.5

75

3aKOHOMEpPHOCTHU Hacje10BaHUs
MPpU3HAKOB. MOHOTHOpUTHOE
ckpermBanue. [Ipaktuueckas pabora
"H3yuenue pe3yabTaToB MOHOIMOPUHOTO
CKpeLMBaHus y 1po30(uisr"

0.5

76

HuTtonornyeckue 0OCHOBBI MOHOTHOPHIHOTO
CKpEILUBAHUS

77

Anannsupyromee ckpeuuBanue. Hernosnnoe
JOMUHHPOBaHUE

78

JuruOpuaHoe CKpeuBaHue.
[IpakTuueckas pabota «3yuenue
pe3yJIbTaTOB TUTHOPUAHOTIO CKPEIIMBAHUS
y IpO30(HITBD»

0.5

79

]_II/ITOJIOI‘I/I‘-IGCKI/IC OCHOBBI JUTHU 6pI/II[HOF0
CKpCIINBAaHUA

80

CHCHHCHHOG HACJICJOBAHUC ITPHU3HAKOB

81

XpOMOCOMHaSI TCOpHUA HACIICACTBCHHOCTU




82

I'eneTuka nona

83

I'enoTun kak OcJIOCTHasA CUCTEMa

84

I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
pacTeHUi, )KUBOTHBIX U YEJIOBEKA

85

W3MeHunBOCTH NTpU3HAKOB. Bubl
U3MEHYUBOCTH

86

MoaudukanmoHHas ”3MEHUYHBOCTh

87

BapuanuonHsslit paa v BapualimoHHas
kpuBas. JlaboparopHas padota
«HMccnenoBanue 3akOHOMEpPHOCTEN
MO (PUKAIIMOHHON U3MEHUYHUBOCTH.
[TocTpoenue BapraMOHHOTO psiaa 1
BAPUALIMOHHON KPUBON»

0.5

88

I'enoTunudeckas U3MEHUNBOCTb.
KoMOnHaThBHAsT N3MEHYHNBOCTE

89

MyTtannoHHas ©3MEHYUBOCTb.
[IpakTrueckas pabora «MyTaruu y
Ipo30¢UITHI (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAalMOHHOI'O ITpo1ecca.
ONUIreHeTHKA U SITMIeHOMHKA

91

I'enetuka yenoseka. [Ipakruyeckas pabora
«CocraBieHue U aHaIu3 POI0CIOBHOI»

0.5

92

MeTtoabsl MEIUIIMHCKON T€HETUKU

93

3HauyeHUE MEAULIMHCKON TEHETUKH B
HpeI[OTBpaHICHI/H/I " JICYCHUHU TCHCTHUUYCCKUX
3a00JIeBaHUI YEI0BEKA

94

OCHOBHBIE IOHATHS CENEKIHH.
JlabopartopHas padorta «/3yueHnue copToB
KyJbTYPHBIX PACTEHUN U OPOJI JOMAIIHUX

0.5




KHUBOTHBIX»

MeToab! ceneKIMOHHON paboThI.

95 JlabopatopHas pabora «/3yueHue MeTo10B 1 0.5
CEJIEKIINU PACTEHUID)
JIOCTH>KEHHUSI CENTEKIINU PACTEHUN U

96 KHUBOTHBIX. [IpakTiueckas pabora 1 0
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3yuyeHHe 1 UCIOJIb30BaHUE 1 0
TeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka U OTpaciib

98 npou3BojicTBa. [IpakTudeckas padora 1 0.5
«M3yuenne 06beKTOB OMOTEXHOIOTHI

99 OCHOBHBIE HaNpaBJICHUS] CHHTETUYECKON 1 0
Oouonorun

100 XpOMOCOMHas U TeHHasl HHKCHEPUs 0

101 MemuinHcKkre OMOTEXHOJIOT I 0

102 PesepsHblii ypok. IloBTopenue, 1 0
00o0111eHre, CUCTeMaTH3aIHsl 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 102 14

ITPOT'PAMME




11 KIIACC

N KonuyectBo yacos DJIeKTPOHHbIE
n;-)n Tema ypoka Beero Kontpoabubie | IlpakTnueckue fI[:yT'?eHl/Iﬂ nugposbIe
padoThI padoThI oOpasoBaTebHbIE
pecypcsl
1 OpomormonHas teopus Y. Jlappuna 1 0 0
5 JIBMKyIue CUITBI SBOJIIOLIMH BUJIOB 110 Y. 1 0 0
HapBuny
3 Boprba 3a cymiecTBoBaHMe, €CTECTBEHHBIN 1 0 0
¥ HCKYCCTBEHHBII 0TOOD
4 DOopMHUPOBAHHUE CUHTETUUYECKON TEOPUHU 1 0 0
IBOJTIOINH
5 OTaIbl 3BOIIOLMOHHOrO Mpolecca: 1 0 0
MUKPOIBOIIOIUS U MAaKPOIBOJIIOLIUS
5 [Tonynsitust — 37IeMeHTapHas eTuHUIA 1 0 0
IBOJIIOIUH
3aKOH reHEeTUYECKOro paBHOBeCHs J[xk.
7 Xapnu, B. Baitn6epra. JlabopaTopHas 1 0 05
paboTta «BbIsBI€eHHE U3BMEHYHUBOCTU Y
0co0eH OHOT'O BHIA)»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1 0 0
9 Dddekt ocHoatens. Ipdext 1 0 0
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M30a0uu nonmyisiuid: 1 0 0
reorpaduueckas, Ouonormueckas
11 EctectBeHHbII 0TOOp — HaIpaBIISIIOIIMMA 1 0 0
(axTop 3BONIOLUU
12 IMosoBoii oTOOP 0
13 [Iprcnoco01eHHOCTh OPraHU3MOB KaK 0.5




pe3yJIbTaT MUKPOIBOIIOIIH.
JlabopaTtopHas pabora «3yueHue
apoMop(h030B U HANOAIATITAIINH Y
pacTeHU U KUBOTHBIX)»

[Ipumeps! prCIOCOOIEHH y OpraHU3MOB:

Mopdosioruueckue, PU3noI0rnIecKue,
OMOXMMUYECKHUE, OBEICHYCCKIE.

14 Jlaboparophas padora «lIpucnocoOnenus 05
OpPTraHU3MOB M UX OTHOCUTEIIbHAS
11eTIECO00Pa3ZHOCTHY
Bun, ero xpurepuu u cTpyKTypa.

15 JlaboparopHas pabora «CpaBHEHHE BHIOB 0.5
110 MOP(OJIOTHUECKOMY KPUTECPHIO»

16 Crpykrypa Buzia 0

17 Bumoo0Opa3oBanue Kak pe3ybTar 0
MHKPO3BOJOIUH

18 CBs13b MUKPO3BOJIIOIMH U 3MTHAEMHOJIOTUH 0

19 MakpoaBostorus. [TaneoHTonoruaeckue 0
METO/IbI U3YYEHUS SBOJFOIIHA

20 buoreorpaduueckue MeToIbI U3yYCHUS 0
IBOJTIOIAH
OMOpPHUOIOrHYecKre U CPAaBHUTEIBHO-

21 MOP(OJIOrHUECKHE METOBI U3YUCHHUS 0
IBOJTIOIUH
MonekyaspHO-TeHETHYECKHE,

22 OMOXMMHUYECKUE U MAaTEMaTHUECKUE 0
METO/IbI U3YYEHUS IBOIIOIIHU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIHH 0

24 AnantuBHas paauarus. HepaBHOMEpHOCTH 0

TCEMIIOB 3BOJIFOIITMH




HaquHe THUIIOTE3bI TPOUCXOKACHU A

25 0
JKU3HU Ha 3emiie

26 JloHay4HbIe NPEJICTABICHUS O 3apOXKACHUU 0
KU3HH

97 OCHOBHBIE ATaIThl HEOPTAHUIECKOM 0
9BOJTIOLIUH

28 ['unore3ss! 3apoxieHUs KU3HU 0
Hctopus 3emnn 1 MeTOIbI €€ H3yUYCHHUS.

29 JlaGoparopHas pabota «/3yuenue u 05
OIHCaHHE UCKOMAEMBbIX OCTaTKOB IPEBHUX
OpPTaHU3MOBY

30 HauanbHbie 3Tars opraHu4ecKoin 0
HBOJIIOLIH

31 DBOJIOIHUS DYKAPUOT 0
OCHOBHBI€ ATaITbI YBOJIIOIIUT

39 pactutenbHoro mupa. [Ipakruueckas 05
pabora «M3yuenune ocobeHHOCTEH '
CTPOCHUS PaCTEHUH Pa3HBIX OT/ICIOB

33 OCHOBHBI€ ATAITBI HBOJTIOIIUH KUBOTHOT'O 0
MHpa
DBomonNs KUBOTHBIX. [IpakTrueckas

34 pabota «/3ydeHnne ocobeHHOCTEeH 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)»

35 PazButue xu3HM Ha 3eMIie Mo 3pam U 0
nepuoam

36 MaccoBbie BBIMUPAHUST — SKOJIOTHYECKHE 0
KPH3HCHI POLLIOTO

37 CoBpeMEHHBIH 3KOJOTNYECKUI KPU3HUC, ET0 0

0COOEHHOCTH




COBpeMeHHa}I CUCTCMA OPraHUYCCKOTO

38 0
IPOIILIOTO

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIITHI 0
OpPTaHU3MOB

40 AHTpOTONOTHS — HayKa O YeIOBEKe 0

41 Pa3BuTue npencraBieHuit o 0
IPOMCXOXKICHUH YeIIOBEKa
Mecro 4enoBeka B CUCTEME
opranudeckoro Mupa. JlaboparopHas

42 pabora «M3yueHne ocobeHHOCTEH 0.5
CTPOCHUSI CKeJIeTa YeJIOBEKa, CBI3aHHBIX C
MPSIMOXOXKICHUEM)

43 JIBMXKYIIUE CUITBI aHTPOIIOTEeHE3a 0

m CooTHo1ieHnEe OMOJIOTUYECKUX U 0
COIMAIbHBIX ()AKTOPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaIuU aHTPOIIOIEHE3A 0

46 [aneoreHeTnka u majaeoreHOMHUKa 0

47 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa 0
Yenoseueckue pacel. [Ipaktudeckas

48 pabota «3ydyeHune 3K0I0rnuecKux 0.5
aJanTalyi 4eJIoBEKay

49 MeXIUCIUTUTHHAPHBIC METOIBI 0
AHTPOIIOJIOTUHU

50 3apokICHNE U Pa3BUTHE IKOJIOTHUU 0
Mertoap! skonoruu. JlaboparopHas padbora

ol «M3ydyeHre METO10B IKOJIOTHYECKUX 0.5
HCCIIEOBAaHUIN

59 3HaueHUEe SKOJOTUIECKUX 3HAHUHN st 0

YCI0BCKa




53

Dkonoruyeckue GakTopbl

54

Abuotnueckue pakropsl. CBeT Kak
sKosiornyeckuit paxrop. JlaboparopHas
pabota «BplsiBIeHNE TPpUCTIOCOOIEHUI
OPTraHU3MOB K BIIUSHHIO CBETa»

0.5

55

AbGuotnueckue gakTopsl. Temmeparypa
KaK 9KOJIOTHYeCKUi (hakTop.
JlabopaTopHas pabora «BrisiBieHne
MPHUCIIOCOOJICHUI OPTaHU3MOB K BIIHSTHHIO
TEeMIEpaTypbh»

0.5

56

AlGunotnueckue GakTopsl. BiaXHOCTh Kak
skojoruueckuit pakrop. JlaboparopHas
pabota « AHaTOMHUYECKHE OCOOECHHOCTH
pacTeHHid U3 pa3HbIX MECT OOUTAHUS»

0.5

57

Cpenbl 00UTaHUS OPTaHU3MOB

58

buosiornueckue puTMsl

59

Ku3zHeHHble pOpMBI OPraHU3MOB

60

buornyeckue pakTopsl

S L

O o o |o

O o |oOo|o

61

3HaueHne OMOTUYECKUX B3aNMOICHCTBUM
JUISL CYIIECTBOBAHUSI OPTaHU3MOB B CpEJIe
oOUTaHus

62

DKOJIOTHYECKHE XapPaKTCPUCTHUKHU
IomyJanuun

63

OCHOBHBIE IIOKA3aTeJIN HOIMYJIALUY:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pacTHas U
H0JIOBasi CTPYKTYypa

64

OcCHOBHBIE TTOKa3aTeIn NOMmyJIsIONUM:
pPOXaAaCMOCTb, ITPUPOCT, TEMII POCTA,
CMCPTHOCTBH, MUT'PALIUA

65

DKojoruyeckasi CTpyKTypa nonyJsiuu




66 JlnHamuKa MOMyJIALIAU U €€ PETYIIALHNS 0

67 KpuBsie pocta 4ncIeHHOCTH MOMYJIISAIIH. 0
KpuBbie BeDKMBaHUS
DKoyornyeckasi HAIIa BUa.

68 JlaboparopHas pabdora «IIpucrnocoOneHus 0.5
CEMSIH PaCTEHUH K pacCEIICHUIO»

69 Bun xak cucrema nonmynsuui 0

20 3aKOHOMEPHOCTH TIOBEACHHUS M MUTPAITHA 0
AKHUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 0

72 DKocucTema Kak OTKpbITasi cHCTeMa 0

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B 0
IKOCHUCTEME

74 OcHOBHBIE IIOKA3aTENN HIKOCUCTEMBI 0

75 DKOJOTUYECKHE MTHPAMH/IBI 0

76 N3meHenus coo0ImecTB — CyKIIECCHH 0

77 [Ipupoanbie SKOCHCTEMBI. DKOCUCTEMBI 0
03ep 1 peK. DKOCUCTEMbI MOpEH U OKEaHOB

78 [IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMbI 0
TYHJP, JIECOB, CTETIEH, TyCTHIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 0

80 Ypb6oskocucremsl. [IpakTuueckas pabota 05
«H3yuenne u onucanue ypo03KOCHCTEMbD» '
3akoOHOMEpHOCTH (hOpMHUPOBAHHUS

81 OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB B 0
IKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUSA 3arpsI3HEHUIN

82 pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM, 0

OpTraHU3MCHHOM, IMOIMYJIAIUMOHHOM U




9KOCHUCTEMHOM YPOBHSX

Buochepa — obuieruianerapraas 060109Ka

83
3emun

84 VYuenne B. . Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTHU CYIIECTBOBAHMS
ouocdepnr

86 KpyroBopoTs! BeniecTs u
OMOTEOXUMHYECKUE IUKITBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE
OUOMBI CyIIN

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX MPHYNHBI

90 BozneiictBue yenoBeka Ha ouocdepy

o1 AHTpPONIOTEHHOE BO3/ICHCTBHE HA
PacCTUTENbHBIA U )KUBOTHBIA MUP

92 Oxpana mpupoIsI

03 OCHOBHBIE IPUHIIUITHI YCTOHYHUBOTO
Pa3BUTHS YEJIOBEUECTBA U TPUPOIBI
ParmonanbHOE IPUPOJIOTIONIB30BAaHUE U

94 COXpaHEHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3emiu

95 O06o0menue mo Teme « MUKPOIBOIIOIUS U
€€ pe3ynbTaThD)

96 O6006menne o Teme «MaKkpOodIBOJIOIUS U
€€ pe3yabTaTh»

97 O606menue no Teme «IIpoucxoxaenue u
pa3BHUTHE KHU3HU HA 3eMIIe»

98 O606menue no Teme «IIpoucxoxaenue

YCJIOBCKA — aHTPOIIOI'CHE3»




O6o006meHne o TemMe «DKOJIOrHsl — HayKa O

99 1 0
B3aMMOOTHOIIICHHUSIX OPTaHH3MOBY

100 O60061enue o Teme «Opralu3Mel U cpeia 1 0
oOuTaHUA

101 O606H1eH1/ie 10 TeMe «DKOJIOTUSA BUIOB U 1 0
HOHy.TI}II_II/II/I»

102 O0606menue o Teme «brocdepa — 1 0
riaobanpHast SKOCUCTEMAY

OBHIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

* buonorus, 10 xknacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u apyrue;
non peaakuueii [Taceunuka B.B., AkunonepHoe o6mectBo «M3mareascTBo
«IIpoceenue»

* buonorus, 11 xnace/ Aragonora W.b., Cusornazos B.W., Ob6mectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AKLIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemeHue

* buonorus, 11 xnace/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; non peaakiueit [laceunuka B.B., AkiimonepHoe o011ecTBo
«3narensctBo «IIpocBemeHue

* buonorus. buonorudeckue cucrems u mponeccsl, 10 kmace/ Tepemos A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO31UHA»

* buonorus. buonornueckue cucremsl u nporiecchl, 11 kmace/ Tepemos A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO «OIL]
MHEMO3U1UHA»

* buosnorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonToB C.I"., Conun
H.N., 3axaposa E.T.; nox penakiueit 3axapoBa B.b., O61mecTBo ¢ orpaHudeHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe odiectBo «M3aaTenbcTBo
«IIpocsemieHue»

* buonorus. O6mas 6uonorus, 11 kinacc/ 3axapos B.b., MamonToB C.I"., Conun



H.N., 3axaposa E.T.; non penakiueit 3axapoBa B.b., O61mecTBo ¢ orpaHudeHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe odiectBo «M3aaTenbcTBo

«HpOCBGHICHI/IG»

METOAUYECKHUE MATEPHUAJIbBI VI YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






