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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - Ouoaorus) Ha ypoBHE CPEAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepannm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
ydaeOHoro mnpeamera «bHoIoTHs» U OCHOBHBIX IMOJOKEHUM (efepanibHOoN pabodeil mporpamMmsl
BOCTIUTAHMSL.

VYuebusiii npeamer «buonorus» yriyonéHnoro ypoBHs usyueHus (10-11 xmaccer)
ABJISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHOM 00macTu «EcTecTBEeHHO-HAy4HbIE MPEAMETHIY.
Cormacao mnonoxerusiMm PI'OC COO mnpodunpHbIe y4deOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONEHHOM YpOBHE, SIBISIIOTCS criocoOoM nuddepeHnuanun o0ydeHus: Ha YpOBHE CPETHETo
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEIHHM OOIMMM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICIIUM O0pa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30BaTeNbHBIX, BOCIIMTATENFHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(GOpUEHTAITUCH
o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4HOTO 3HAHMS,
CBSI3aHHOTO C OHOJIOTHEH, MEAMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r npepcraBieHUe o IeNU U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOJIEHHOM ypoOBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEpKaHHME, €ro CTPYKTYpPHpPOBaHHE IO pa3jesiaM M TeMaw,
pacnpenenenre no KiaccaM, peKOMEHIYeT MOCNIe0BaTeIbHOCTh U3yUeHHs YieOHOT0 MaTepuana
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. B mporpamme mo O6MoJIOTMH peau30BaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTMHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Omaromaps uyeMy [pPOCMaTpUBAeTCsl  HANpaBICHHOCTh HA  TOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTUUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXKalomeld NpupoaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JHUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pe3yabTaraM oOy4yeHHss M B (OPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOM
JEATETLHOCTH OOYYaIOIMUXCs TI0 OCBOCHHUIO CONEpKaHUS OHMOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebnblii npeamer «buonorus» Ha ypoBHE cpeaHero olriero oOpa3oBaHUS 3aBeplIAET
Ouonornyeckoe oObpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIITyOJCHHE 3HAHHUM
00ydJaromuxcsi O JKUBOW TIPHUPOAE, OCHOBAX MOJICKYISIPHOM W KJICTOYHOW OmoJIoTHH,
SMOpPHOJIOTUHU U OMOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJEKIIMH, OMOTEXHOJIOTUHU, HBOJIOLHUOHHOTO
YUEHHSI U HKOJIOTHH.

Nzyuenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOIMIMXCS K TMOCIEAYIONEMY IOTYyYEeHUI0 OHMOJOTHYECKOro OOpa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMN, MOJYYEHHBIX IMPH H3YYCHHH OOYYaIOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAlOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HH, OIMOJHHUTEIbHO BKJIIOUEHBI OHOJIOIMYECKHE CBEACHUS
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MPUKIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BosmoxkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYICHHBIMU 00YJAIOIUMUCS TIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIUOHHBIA MOAXOAbI K HM3ydeHHUIo Ouosioruu. COrjacHO MM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC /ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIINU,
SBOJIIOIIMM OPraHMYECKOTO Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYEcKOro pa3HooOpa3us
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCS OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuXxcs MO OOTaHUKE, 300JOTHH, aHATOMHH,
dbusnonorun 4enoBeka. B 11 kimacce M3y4aroTcsi 3BOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
ydeHue o omocdepe.

VYuebubiii mnpeamer «buonorus» npus3BaH O00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHCS
OMOJOTUYECKNX TEOpPH M 3aKOHOB, WJCH, TPHUHIMIIOB W TIPaBWUJ, JEKANIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLIEeH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKaHUSA MHTEpeca O0y4aromMXcsi K OMOJOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUHM TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAHOBIICHUS W PAa3BUTHUS TOW WM MHOMU
obOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHUE BaXKHEHIIHX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
pPa3HOTO paHTa U NMPUOOPETEHNE YMEHUN HMCIOIb30BaTh ATH 3HAHUS B ()OPMUPOBAHUU HHTEpECA
K onpeaenéHHoi o0nacTu mpodeCCHOHANBHON NEATEIbHOCTH, CBI3aHHONW ¢ OMOIOTHEH, Wi K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHust yaeOHoro nmpenmera «buonorusi» Ha yriyOJl€HHOM ypOBHE
o0ecreynBaeTcsl peHICHUEM CIeIYIOINX 3a/1a4:

OCBOGHHE OOYYalOIIMMHUCA CHUCTEMBbI  OWOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSIX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPraHu3M, MOIMYJISALUs, BUJ,
ouoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYaromMxcsi ¢  MeToJaMHM  TO3HaHWsl  KUBOW  MPUPOJBIL:
MCCJICIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYISPHOW M KIECTOYHOU OUOIOTHH,
AMOPHUOSIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKI[MU, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMOJIOTUM, TAaJICOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOIO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIIeIOBaHU B JabopaTopun W B Tpuponae (HaOIOJeHWe, W3MEpEeHHE,
HKCIEPUMEHT, MOACTUPOBAHNUE);

OBJIaJICHUE OOYYAIONIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJWTh, aHATU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCS OMOJIOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWUOJOTHMM U  COLHAJIBHO-
YKOHOMHUYECKUMHU M OSKOJIOTHYECKUMHU NPOOJIEMaMHU YEIOBEYECTBA; OIEHUBATH ITOCIIEICTBUS
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CBOEH JCATENHHOCTH 10 OTHOIICHHWIO K OKPYXKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIOACH; OOOCHOBBIBATH M COONIOJATH MEpPBI
npoMIaKTUKN WH(PEKITMOHHBIX 3a00J€BaHUH, paBWia MOBEICHHUS B MPUPOJE U OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAWHBIX CUTYALUSX MPUPOTHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepHu30BaTb COBPEMEHHBbIE Hay4dHble OTKPBITUS B 0O0JacTu
OMOJIOTHH;

pa3BuTHE y 00YYalOIUXCs MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJIOTHH,
pelaeMbIMi €10 TIpoOiieMaMu, METOAOJOTHe OHOJOTrHYeCKOro HMCCIEAOBAaHUS, MPOBEACHUS
HKCIIEPUMEHTAIBHBIX HCCIICOBAaHUM, pelIeHusi OWOJIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIMTAHHUE Y OOYYarOMIMXCsl LIEHHOCTHOTO OTHOILIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUSM; (OPMHpPOBAHHE SKOJIOTHYECKOM, TE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEIEHUS B NPUPOAE; MHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuodpereHre 00y4arIUMUCA KOMIIETEHTHOCTH B PallMOHATIBHOM MPUPOAOIOIb30BAHUN
(cobmroneHne TpaBUJl TOBEAEHUS B TPUPOJIC, OXpPaHbl BHUIIOB, AIKOCHUCTEM, Oumocdepsi),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBbS U 3/0POBBSl OKPYKAIOUIMX JIOAEH (COOMIONEeHUs Mep
npodunaktuku  3a0oneBaHUM, oOecriedyeHre  OCE30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/laHME YCJIOBUHM JJIi OCO3HAHHOIO BBIOOpa OOYYAIOUIMMHUCSA WHIMBHYaTbHON
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUIEH MOCIEAyOmEMY HpopecCHOHATHLHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HMHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4yUCIIO YacoOB, OTBEIEHHBIX Ha HM3Y4YeHHE OHMOJIOTMM Ha YIrIyOJIEHHOM YPOBHE
cpenHero obmero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeI0).

Orb6op opraHu3anMOHHBIX  (QOpM, METOJOB H  CPeACTB OOyd4eHHs OHMOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEIU(BHUKU €ro COJIEpXKaHHUsS M HAIPABICHHOCTH Ha MPOJOKEHHE
Ouosornyeckoro o0pa3oBaHUs B OpPraHM3ALMAX CPEIHEr0 MPOPECCHOHATHLHOTO M BBICIIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYECHUW OMOJIOTMH Ha YIITyOJEHHOM YpPOBHE SIBISICTCS
IpoBeeHUE JIabOPAaTOPHBIX M MpakTHUecKux pabor. Taxke ydacTHe OOydaroUIMXcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M y4eOHO-HUCCIIEJIOBATENILCKUX  paboT, TeMaThKa KOTOPBIX
OTpefieNiIeTCsl yYUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepuaibHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIeKCHasi Hayka. Kparkas uctopusi pa3BUTHs OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Npobiembl. DyHIaMEeHTadbHbIE, MPUKIAIHBIE U
MOVCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OuoOMOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueil. 3HaUYeHHE OWOJOTHHM B MPAKTHYECCKOU
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. 'apseii, I
Mennens, B. M. Bepuanckuii, WU. II. IlaBno, M. . Meunuko, H. M. Basuios, H. B.
Tumodees-Peconckuii, [Ixx. Yorcon, ®@. Kpuk, [I. K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTUU C APYTMMU HayKammy», «Cuctema OMOJIOTHYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yYEeHUE

JKuBble cucTeMBI Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIIOCTHOCTb, CJOXKHOCTh M YHOPSAJIOYEHHOCTD
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPraHM3alUs, CaMOBOCIPOM3BEIECHUE, Pa3apakKMMOCTh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpOBHU OpraHu3allid >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIECTOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIN, MOYJISIUHOHHO-BU0BOM, YKOCUCTEMHBIN (OMOreoICHOTHYCCKHIA),
o6uoctepnsiit. Ilponeccsl, npoucxoasmue B KHUBBIX cucTeMax. OCHOBHbBIE NMPU3HAKH >KUBOTO.
Kuznup kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromnye »KUBble CUCTEMBbI Ha pa3HbIX
YPOBHSIX OpTraHU3alUU.

N3ydenne xuBbIX cucteM. MeToasl Ouonormueckoit Hayku. HaOmroneHue, m3MmepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMONM W HE3aBUCUMOM
nepemeHHoi. [lnanupoBanme skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [loHsaTue BEIOOPKU u €€ JO0CTOBEpHOCTh. Pa3zdpoc B Omonornveckux naHHbix. OneHka
JIOCTOBEPHOCTHU TOJYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXKEHHS! pE3ylIbTAaTOB 3KCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuer u  cxembl: «OCHOBHBIE TIPU3HAKU IKU3HU», «DBHOIOTHYECKUE CHCTEMBD»,
«CBoiicTBa )XKMBOW MaTepum», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne )KUBOTHON
KiIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEYECKOrO  OpraHu3May,
«buoreorienos», «buocdepan, «MeToapl U3yUdSHHS] )KUBOU MPUPOIBI.

O6opynoBanue: 1abopaTopHOe 000pYIOBaHUE ISl IPOBEACHUS HAOTIOACHUIA, U3MEPEHHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckasi padora «/icronp3oBaHKE pa3IUYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEMN.

Tema 3. buojsiorusi Kjierkun



Knerka — cTpykTypHO-GYHKIIMOHAIbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMNHUs, XpomaTtorpadus,
a7eKkTpodope3, METOJ MEUEHBIX aroMoB, auddepeHnranpHoe eHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSI.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «crtopus
Pa3BUTHSI METOI0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHnme MeToq0B KJIETOYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPOAJIEMEHThl. Boga u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYISALUH.
MuHepalibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYECcKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckne nonumepsl. benku. AMUHOKUCTOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunast cTpykTypa Oenka, HMenTHIHAs
CBs3b. BTopuuHnas, TperuyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonornueckue pynkunu 6enkos. [lpuonui.

VYrneBoapl. MoHoOcCaxapubl, AUCaXapubl, OJUrocaxapuiabl W Tonucaxapuabl. OOmui
IUIaH CTpOeHuss U (U3MKO-XMMHMUYECKHE CBOICTBa YrieBojoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-THapOdOOHBIEe  cBoiicTBa.  Kmaccudukaums — nummmos.
Tpurnuuepuasi, pocoaunuabl, BOCKH, crepouibl. buomornueckue Gpynkiuu munuaos. Oo0mue
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTuasl.
[Tpuntun xkomrementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — aBoitnas cnimpaiib.
Mecrtonaxoxaenue u ononornyeckue Gpynkuu JJHK. Bunsr PHK. ®ynknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojaekyine AT®. buonornueckue
¢ynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CtpykrypHast OuOJIOTHs: OMOXUMHYECKHEe W OMO(pU3MUYECKHUE HCCIEAOBAHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomousiekyn. Mooeruposanue cmpykmypvl u QyHKyuu
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin u opeaHu4yeckuil cunmes OUOMONEKYL U
UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnipenesieHMe XHMHYECKMX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpeneneHe XMMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAE.
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Tabmuuer u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe opraHu3moBy, «CTpOeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyN YrieBofoB», «CTpoeHHEe MOJIEKYI
TunuaoBy, «HykiienHOBBIE KUCIOTBDY, «CTpoeHue MOJEKyIbl ATD.

OO6opynoBaHue: XUMUYECKas MTOCYy1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTopnasi pa6ora «/ccrnenoBanue HYKJICHHOBBIX KHCIIOT, BBIICJICHHBIX H3 KIETOK
Pa3TUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tumnel KIETOK: dyKapHoOTHYecKas W mpokapuornueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIECTKH.

CtpoeHne mNpoKapuOTHYECKOW KieTku. Kilerounass crTeHka OakTepuii ©  apXew.
OcoOeHHOCTH CTpOEHUS TeTepOoTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb TPOKAPUOT B OMOLIEHO3aX.

Crtpoenre u pyHKIMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lmasmarnueckas meMOpaHa
(urazmanemma).  CTpykTypa TUTa3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpansl. PabGora
HATpHUIl-KaJIMeBOro Hacoca. DHAOUTO3: MUHOIUTO3, (aronuros. Dx301uto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIUN KJIE€TOYHOW CTEHKH pacTeHUM, TPHOOB.

[urommaszma. I{uro3onb. Ilutockener. JIBmwkeHue nutToriazmbl. OpraHouabl KIETKH.
OpHOoMeMOpaHHBIE OpraHOUbI KIETKHU: dHAomnazMatudeckas ceth (JIIC), anmapart [Nombmxu,
JU30COMBI, UX CTpOocHHE U (YHKIUU. B3anMMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIICTKH.
CtpoeHue rpaHyasipHOTO peTuKynyma. Mexanusm Hanpasnienus oenxoe ¢ JIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOUYHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkius anmapata L'onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1b0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHIPHM, TIJIACTHIBL. [Ipoucxodcoenue
mumoxouopuui u niacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIpUNA U T1iacTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TIUIACTHJIBI
(OTOCHUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIMX
pacTeHuH.

HememOpannbie opranouzsl kieTku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPTraHOWIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHos8bie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIEe KOMNOHEHMbl HEMbLULEYHbIX KIemOoK.
Mukpotpy6ouku. Krerounsrii mnentp. CTpoeHHWE U JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siapa, XpOMAaTUH, KapUOILIa3Ma, SAPBIIMIKH, UX CTPOEHUE U (YHKIUU.
Snepubiii 60enKOBBIN MaTpuKc. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. /J[unamuxa s0epHot
06010yKU 8 MUmMo3ze. H0epHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAsh  XapakTEpPUCTHKA  KIETOK  DYKapUOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKW», «CTpOoeHnEe MUTOXOHIApUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpernapaThl PacTHUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KICTOK.

JlabopaTopHasi pabora «/3ydyeHne CTpOeHUS KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHasi padora «l/ccienoBanue Iiaa3Moiik3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KIIETKAX).

IIpakTuyeckas padora «/3yueHue NBIKEHUS [IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCcTB U NMPeBPallleHUE JHEPTUH B KJIeTKe

AcCUMWISINS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe oOecreueHne kieTku: npeBpaimeHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHOro Merabonms3ma. DepMeHTHI, WX CTPOCHHE,
cBoiictBa W MexaHusMm neiictBus. Kodepmentsl. Otimuns (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBaTOpPbl ©  OCJIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIM OT Pa3InYHbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHUYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munwvt pomocunmesa. IIponyKTUBHOCTH (DOTOCHHTE3A.
Bnusiaue pa3nuunbix GpakTopoB Ha CKOPOCTh (POTOCHHTE3A. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpogykTel OpoKeHHS M MX HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBHUTENBHBIM 3Taml.
['mukonu3 — 6eCKUCIOPOIHOE pACIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpUi B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OxkucautTenbHoe GocHoprInpoBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomounou ATO-
cunma3zvl.  llpeumymectBa a’poOHOro MyTH OOMEHa BEIIECTB MeEped  aHadPOOHBIM.
D¢ hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[oprpersr: k. ITpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOH MHKPOCKOII, 000pPYJIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jladoparopnasi paGora «/3yueHune KaTATUTHYECKOW aKTHBHOCTH (GepMeHTOB (Ha
pUMepe aMHJIa3bl WIIK KaTaaas3bl)y.



Jladoparopnasi pa6ora «l3ydeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HaciencrBennasi uHgopmauus u peajnzanus e€é B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmsauus HacneacTBeHHOW uHpopMmanuu. ['eHeTHYecKHil KOJI, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuate3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMILJIEMEHTApHOCTD,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kiemxke. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YciaoBus
ouocuHTe3a O6enka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceog. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHoT. Perymsanus akTUBHOCTH T'eHOB Yy mpokapuoT. 'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupychl — HeksleTouHble (OPMBI KU3HU U 0OMUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszuenmviti yukn JHK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbsie 3a0osieBaHusi 4enoBeka, KMBOTHBIX, pactenuit. CIINJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.

Tabmumpr w  cxemsl: «buocuHTe3 Oenka», «l['eHeTmdeckuir Kkom», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Knerounslii 1wk, ero mepuoasl u perymsnus. Mutepdaza m muro3. OcoOeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kieTku k AeneHuro. [IpecuHTeTHYCCKUMA
(MTOCTMUTOTUYECKUI), CUHTETUYECKM W TOCTCHHTETHYECKUH (MIPEMUTOTUYECKUNA) MEepPHOIbI
UHTEpQa3bl.

Marpuunbiii  cunre3 JHK -  permkanusa. Ipunuuner  penmukanuum — JIHK:
KOMIJIEMEHTAPHOCTb, MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perumkamuu - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruionIHBIA HAOOPBl XPOMOCOM.
["'omosiornunbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a U NPOUCXOIAIIME B HUX IMPOLECCHL. THIIBI
muto3a. Kaprnoknnes n nutokuses. buonornueckoe 3HaueHUE MUTO3A.

Perynsiiuss MUTOTHYECKOTO LHMKIA KiIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnonTo3.



Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHHUE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue n QyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIIETOYHOTO OpraHus3ma. TkaHu, Opraibl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Tkanm pacrenmit. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, IOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHnueckas. OCOOEHHOCTH CTPOEHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUSA, (PYHKIHMH U pPacrosioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHI ckeseT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEM.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOUYHBIX PpAaCTEHUW: TPONMU3MBl M HACTHUHU.
JIBukeHre MHOTOKJIETOUHBIX KUBOTHBIX M UeIoBeKa: MbleuHas cuctema. Pedexc. CkenerHeie
MBIIIIBI U UX paboTa.

[Turanue opranuszmos. [lorynomnieHue BOJbI, YTIAEKUCIOrO ra3a ¥ MUHEPAIbHBIX BELIECTB
pacteHusmu. [IuTanue >XMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. llumeBaputenbHbIe
»enesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue »«uBoTHBIX. J(uddy3us razos yepes
NOBEepXHOCTh KieTKU. KoxkHoe npixanue. JlpixarenbHas MOBEpXHOCTh. XKabGepHoe U JEroyHoe
ApIxaHue. JIpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE
CTPOEHUS JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHas cucCTeMa uejoBeka. MexaHusm
BEHTUJISIIIAM JIETKUX y TITUI] U MIEKOMUTAOIINX. Perynsnus apixanus. J[prxaTenbHble 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHCHopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru
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KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsusi.

Boinenenune y opraHu3moB. BelneneHue y pacTeHuM. BblneneHHe 'y  KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbl BblaeneHusd. DuibTpanus, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHU. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIIACIUTENBHON cUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u ¢pyHkunoHupoBanue Heppona. O6pazoBaHue MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
IUACTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOMU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IPOU3BOHBIE. 3alllUTa OPraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  cIeM(PUYSCKUNA HWMMYHUTET. Teopus KIOHAJIbHO-
cesnektuBHOro ummyHnurera (I1. Opnmux, @. M. beprer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M perynauMs y OpraHu3MoB. Pa3ipaxuMoCcTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauEHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pedrexkropnas nyra. bezycioBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbpHas perynasuus ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBUEe TOpMOHOB. B3amMOCBsSI3b HEpPBHOU U
SHJOKPUHHOM cucTeM. [ umoTtanamo-runodusapHas cucTeMa.

JdemoHcTpanuu

IToptper: W. I1. I1aBios.

Tabmunpel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IBETKOBBIX pacTeHui», «CUCTeMbl OpPraHoB
[IO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEKOMBbIX», «TkaHuM pacTeHU»,
«Kopuesbie cuctembl», «Ctpoenue credus», «CTpoeHHE JIHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BpiienurensHas cucremay, « JHJIOKPUHHAS cucTemay, «CTpoeHue MbIIIb, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee cTpoeHHue 10K1€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX),
«Hepsnas cucrema uenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, KUBBIC
HK3EMIUTIAPHl KOMHATHBIX PacTeHUi, repOapuu pacTeHHH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHuEe JJs JEMOHCTpAallMd TOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHMIA,
pacuieruieHus Kpaxmaiga © OelIKOB TMoj JeWcTBHEM (EepMEHTOB, 0O0OpyIOBaHUE IS
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JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi pabora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopHas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIItoUasi BETE€TaTUBHOE) H MOJI0BOE. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuit cMbica Meiio3a U MOJIOBOTrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJlOBbIE  Kese3bl.
OO6pa3oBanre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJIOBBIX
KJIETOK.

Om1o10TBOpPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 2nasHvix npooiem smopuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JIATyIIKu). JpoOienue.
Tunsl apobnenus. [emepmunuposanuoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONIUX. 3apOABIIIEBhIC JTUCTKH (TacTPYJISIIHS).
3aknaJKka OpraHoB M TKaHEW U3 3apOJABIIIEBBIX JHMCTKOB. B3anMmHOe BiIusiHUE dacTel
pa3BHBAIOIIETOCST  3apojipiia  (IMOpUOHANBHAS WHAYKIMS). 3akiajka I[JIaHa CTPOCHHS
J)KUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBOTHBIX. IlocTaomOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSL y JKUBOTHBIX M ueioBeka. [lepuojsl OHTOreHe3a 4YellOBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE TTPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur u cmopodur. Melio3 B KM3HEHHOM
nukie pacrenmii. OOpa3oBaHue Crmop B Tpolecce Meio3a. [aMeroreHe3 y pacTeHH.
OnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMCHH.

MexaHu3MBl PETYISILIUN OHTOTEHE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraTuBHOoe pasMHOXKEHHE», «THIIBI OecrioNoro pasMHOKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBD»Y, «Pa3MHOXKEHHE THAPBI»,
«Meino3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHULEKIECTKH W CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe u Hempsimoe paszBuTHe», «Pa3BuTHe Maiickoro
Kykan, «Passutue capanum», «Pa3BuThe JArymKku», «{BOMHOE ONIOLOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBIA [MKI ManoOpOTHUKAY,
«KU3HEHHBIN UK COCHBIY.
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O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sSIMIIEKICTOK H CIEPMATO30HI0B,
Mozeib «L UKl pa3BUTHS JIATYIIKH Y.

Jladboparopnasi pabGora «M3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BpIsBlIeHHME NPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHS TEHETUKM Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponp oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YHCTas JIMHUSA, THOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMYECKUI, MOJICKYISIPHO-TEHETUYECKUM.

JdemoHcTpanuu

Hoptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
Benosepckuii, I'. /1. Kapnieuenxko, 10. A. @unumyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuIoB mepBoro mokoyieHus. IIpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0H
paciernieHus mpu3HakoB. LluTonornyeckie 0CHOBBI MOHOTHOPHUIHOTO CKpeliuBanus. [ unoresa
YUCTOTBHI TAMET.

AHanu3upytoniee — ckpeuiuBanue.  [IpoMexyTOuHBI ~ XapakTep  HaclieOBaHUS.
Pacmiennenue npu3HakoB MpH HETIOJIHOM JTOMUHUPOBAHUU.
JurnOpumHoe ckpemuBaHue. Tperwid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCcKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHas TEOPHUSI HACIEACTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEAENICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHbIM IOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TOJIOM.

I'enotun kak 1nenoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBUE TE€HA.
MHoOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX T€HOB. KoMIIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTndeckuii KOHTpOJIb DPa3BUTHUS PACTEHHUM, JXUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUx TMPOLECCOB, TOBEICHHUA U KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH —
MUKpoOrnomy. ['eHeTHUecKne acTeKThl KOHTPOJIS M U3MEHEHHUs HAClIeACTBEHHONH MH(OpMAINK B
MOKOJIEHUSX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.
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Tabmuupl u cxemsl: «IlepBblii 1 BTOpoi 3akoHBI MeHnens», «Tperuii 3akoH MeHnaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «ClenieHHOE HaclleJOBaHUE
NPU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorum yenoBekay, «Kapruotumn aApo30Qpuiib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3aumoaeincTBie reHoBY.

OG6opynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIIOB MEPBOTO
MOKOJICHUSI U PACIIEIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HaCJIEI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMHU CLETIEHHOTO HACJIeJOBaHUS IIPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpomipenapar: «Jlpozodwuiay.

IIpakTuyeckass padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(QHITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JAUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE TMpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUYMBOCTb. Ponb cpeasl B (opMupoBaHUM MOIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW WM3MEHUYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON M3MEHYHBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B [IpeZiesIax OJTHOTO BHU/IA.

MyrtanonHass HW3MEHYMBOCTb. BHABl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUUPOBAaHHbIE MYTalMHU. SIEepHBIE M IUTOIUIA3MAaTHYECKHE MYTallUHU.
Comaruueckue W MOJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH |
HACJIEJICTBEHHOCTb.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (HAKMOpPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumel U cxembl: «BuIbl HW3MEHUHMBOCTHY, «Moau(uUKaIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDLY, «Meitio3y, «O1I010TBOPEHUEY, «I"eHeTHUeCcKIE
3a001eBaHUs YeIOBEKay, «BUbl MyTamuii.

OOGopynoBaHue: XUBbie U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladbopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapuaIllmOHHOTO psAJia U BapUAllMOHHOW KPUBOI.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoiHass NMporpaMMa HUCCIENOBAHMS TI'€HOMa 4YeEJIOBEKa.
MeToapl U3y4YeHHSI TEHETUKH YEeJIOBEKa: TCHEATOTHYECKU, OJM3HEIIOBBIA, ITUTOTCHETUUECKHH,
NONYJSLUOHHO-CTATUCTUYECKUHM, MOJIEKYIsipHO-TeHeThuueckuil. CoBpeMEHHOE OIpeaesieHue
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TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TI[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacimenCcTBEHHOM MNPeapacnoioKEHHOCThIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B
NPEeIOTBPALICHUN U JICUEHUU TeHETHMYeCKUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHETHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «TE€HETUYECKOTO Irpy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBHIIICHHONH YYBCTBUTEIHHOCTH YEIOBEKa K (DU3UYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKaloIlew cpeapl. ['eHeTnueckas MpeapacnoioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabmumer u cxembl: «Kapuotun denoBekay», «MeTOIbI M3ydeHUS TCHETHKH YEIIOBEKa»,
«["eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CeNeKIUM U JomecTukanuu. Yuenue H. U.
BapunoBa o L{eHTpax mpoucxoxIeHnuss 1 MHOTO00pa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUW M TMOpoA KUBOTHbIX. CopT, mOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBoctd H. WM. BaBunoBa, ero 3Hauenue st
CEJIEKIIMOHHOM paboThHI.

MeTonpl ceneKImoHHOU paboThl. MIcKycCcTBeHHBIN 0TOOpP: MAaCCOBBIN U MHIUBUTYATbHBIH.
Dtanbl KOMOWHAIIMOHHOW ceNieKIuu. VcrbITaHue mpou3BOAUTENEeH 1O mMoToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIN3a
JHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIMOHHOW paboThl. PaamanuoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MYyTalil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomMOumHaHTHbIX JIHK s
MOJIYYeHUSI UCXOJIHOTO MaTepHraa Jijisl CEJICKIUU.

[Toryyenue monumionaoB. BHyTpuBHmoBas rubpuamszanus. bBIW3KOpOJICTBEHHOE
CKpelrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpelmuBanue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALAL.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIXKEHUS CENEKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHas pegoNOYUsLY.

CoxpaHeHHEe W U3YYEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHN U MX AUKHAX
ponuyei s cO3aHusl HOBBIX COPTOB U THOPUIIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMBEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YETIAX VIYUULeHUs] CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmMueHbIX MEXHOL02UL.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBusnos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acrtaypos, H. bopinoyr, JI. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opasusi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTHY», «METONbl CeleKIuny,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlaGopaTropHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAITHHUX
YKUBOTHBIX.
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JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «[IpuBruBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOIbI M JIOCTHKCHHS CENIEKLIUU PACTCHUN M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJeOoIeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENHE. MuUKpoOHroaornueckuii cuures. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOoTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABJIEHHOIO W3MEHEHUS W
KOHCTPYHPOBAHHUs TEHOMOB C II€JIbIO MOJYYE€HHSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHUE Ty TH.

Kiierounas unkeHepusi. MeTtoabl KylbTypbl KJIETOK M TKaHEH pPacTeHUH WM >KMBOTHBIX.
Kpuobanku. Comarnueckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TarjiOWJIOB B CEIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMs SHMLEKICTOK W KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUM SIEP
KJIETOK. TexHonocuu 0300posienus, KyIbMUGUPOBAHUs U MUKPOKIOHAIbHO2O PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbIYD.

XpoOMOCOMHAasi U T€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYHPOBAHHUE
pexombunantHeix J{HK. Cozdanue mpanceennvix opeanuzmos. JJoCTURKEHHUS W TEPCIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTHUYECKHE MPOOJIeMbl TeHHOM
WHKEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OuouHXkeHepus [Uisl pa3pabOTKH (PYHIAMEHTABbHBIX OCHOB MEIWUIMHCKUX TEXHOJIOTHH,
CO3/1aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHM TpEXMEpHOro OMONMPUHTHUHIA U
ckaddonarHra U peleHus 3aa4 NepCOHATU3UPOBAHHON MEUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJbl0 OOecredyeHHs KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuubt u  cxembl: «Mcronb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEPUs.

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOIOYHOKHUCIBIX IPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi IPOU3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIMOHHBIX MPeICTABJIEHNH B 0HOJIOTHH
OpomonronHast Teopust Y. [lapsuna. [Ipeanockuiku BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
Y Hay4dHas JearenbHocTs Y. JlapBuHa.
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JBwkymmue cunbl dSBodonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pa3MHOXEHHS OpPraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0Oa 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnu (CTI). HeitTpanbHast TeOpHst SBOTIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHHUE IBOJIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAHUS TPHUCIIOCOONEHUH y PpacTeHUH W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «Dopmbel O60ppOBI 3a cymiecTBoBaHme», «llopoasr romyGei», «MuoroobOpasue
KYJIBTYPHBIX (opM KamycThl», «[1lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «CxemMa COOTHOLICHMS IBIXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHYECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJbTaThl

[Momynsmust kak 37MeMeHTapHas equHHuIa 3BoJoIUU. COBpPEMEHHBIE METOABI OIICHKH
TeHETHYECKOr0 pa3Hoo0pa3us U CTPYKTYpPHI monyJssiiuii. I3menenne reHooH1a monyssiuy Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
Baitabepra.

OnemeHTapHble (HaKTOPHI (IBMOKYILME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIecce.
KoMOunaTtuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — ciyuyaiiHble HEHANpPaBICHHBIC W3MECHCHHS
YacTOT ajuiesied B TOMyssnusax. DPGeKT ocHoBatrens. IDdgexm OYymMbLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hghexma
Opeucha cenos 6 Oonvwux u Marplx nonyaayusax. Murpanun. V307U TOMYSISIHA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EcrecTBenHbIit 0TOOp — HampaBmsitouuii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIIM3UPYIOIMINUMA, pa3pbiBarommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HuKkHOBEHHE M 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrocobIeHHOCTh OpPraHU3MOB Kak pe3yldbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MIPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaanTaruu. [Ipumepsl npucmocoOIeHni
y opranu3moB: Mmopdomoruueckue, (QU3MOIOTHYSCKHE, OMOXUMHYECKHE, TIOBEACHUYECKUE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOLUH.
M3onmsumst — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BHUA00Opa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHMMIATPHYECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanys). JauTeaIbHOCTh SBOTIOIMOHHBIX ITPOIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonMoHHoM Ouosornu B pa3paboOTKe HayyHbIX METOJIOB COXPAaHEHHUS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynslnoHHas CTPYKTypa BUIA»,
«Cxema mposiBieHuss 3akoHa Xapau—BaiinOepra», «JIBwxKyliue CHIIBI  3BOJIOLHNY,
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«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON ¢openn», «l'eorpadudeckas H30JAIUS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoit», «[lomynsimoHHbIe BOJHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema [EeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHE, «MHycTpHanbHbIi MEJIaHU3M, «OKuBbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAsI OKpacka KHBOTHBIX», «lIpemympexnaromas oOKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocodbIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUnooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUA000pa3oBaHue BUIOB CHHHI, «llomummounsl pacteHuit», «KamycTHo-
pEeACUHBI THOPUI.

O6opynoBanue: repOapuy pacTeHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUI[ U 3BEepeH ¢
IpUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, yydena MTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE U3MEHUMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucrnocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11EeJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/IIoLus U €€ pe3yJbTaThl

Meroasl u3yueHuss MaKpo3BoJouy. [larieoHTOIOrMYecKue METOAbl U3yUEHUS SBOJIOLINUH.
[Tepexonubie popMbl U PUITOrEeHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus odBomronuud. CpaBHeHue ¢uopsl U (payHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMiau. BUIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTHISCKUE METOMBI M3YYCHUS SBOOIUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'omonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTHYECKHe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHe METOAbl HW3YYCHUS  OBOJIIOIIHH.
I'omonornunsie rersl. COBpeMEHHBIE METOIBI ITOCTPOSHUS (DUIOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTaIlUU U SBOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwia) JBOMOIUH. [lpunyun  cmenvl  yHKyuil.
HeobpaTtumocTs 3BoMonMU. AfanTuBHAs paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mrouiep, J. ['ekkensp.

Tabmuipl U cxembl: «PUITOTEHETHYECKUNA P JIOMIAAN», «APXEONTEPHUKCY, «3BEpPO3yObIe
sepb», «Creronedansny, «PuanopuTe», «CeMeHHbIE ManoOpOTHUKNY, «buoreorpadpudeckue
30HBI 3emum», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HavdampHble cTaaud SMOPUOHATBHOTO
pa3BUTHUSI  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHbD»,
«PynumeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelOBEKa W IIMMIIaH3e», «l1aBHBIE
HapaBIIEHUs IBOTONUNY, «OOIIMEe 3aKOHOMEPHOCTH YBOITIOIIUN.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYISDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue  pa3BuTHe )KU3HU HA 3emJie

HaydHble THMOTE3b MPOUCXOXKACHUS JKM3HH Ha 3emiie. AOHWOreHe3 W TMaHCIEePMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealunoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxaeHue KU3HU U aCTPOOHOIIOTHS.
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OcHOBHBIE dTanbl HEOpraHWYECKOH IBoMonnU. [ImanerapHas (reojoruyeckas) IBOJIOIHS.
XuMHUECKasi IBOJIONHS. AOHOT€HHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB U3 MoHoMepoB. KoanepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHoro OymboHa Jk. XonjaeiHa, reHeTHYecKas
runoteza I'. Mémnepa. Pubosumsr (T. Yek) m rtummoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emmum u Metonsl €€ usydeHus. lckomaemble OpraHWYeCKUE OCTaTKH.
['eoxpononormss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  [EOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: S0HbL, IPbl, HEPHUOBI, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3Boitouuu. llosBiieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHbIE MHMKpPOOHBIE
OMOTUIEHKM KakK aHajor mepBbiXx Ha 3emiie coobmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenune sykapuoT (cMMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxxaeHrne  MHOTOKJIETOYHBIX  OpraHUu3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTECHUH.
Beixon pacrenuit Ha cymy. IlosBieHHMe CHOpOBBIX pAacTEHHM W 3aBOEBAHME HMMM CYLIM.
CemeHnHble pacteHus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJNIONUHM KUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBHIC
XKHUBOTHBIC. J)KU3Hb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iporcxoxaenue ampuOmii U penTHIIUil.
[Ipoucxoxaenne miiekonuraoumx U ntul. [IpuHnoun ximouyeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emIie 10 3paM U IEpUoAaM: apxe, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30M. OOmasi XapakTepHCTUKa KJIMMaTa M TIeoJOTHMYecKuX mpoueccoB. llosBrneHune wu
pacuBeT XapaKTEpHBIX OPraHMW3MOB. YTieoOpa3oBaHUE: €ro yCJIOBUS W BIUSHHE Ha Ta30BbBIH
coCTaB aTMOCHEPHI.

MaccoBble BBIMHpaHUs — HKOJOTMYECKHE KpHU3HChl mpounuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKalud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema ombita JI. Ilactepa mo u3ydeHuro
camo3apoxkJeHus: xu3Hm», «Cxema onbita C. Munepa, I'. FOpu», «3Ttanel HeopraHM4ecKon
sBoNOIUNY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o00Opa3oBaHHsI JyKapuoT NyTéM cuMmOmoreHeza», «CucremMa JXKUBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKICTOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpocian», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey», «Kumednomonoctabie», «llmockue dYepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkaromuecs», «IITume,
«Mutekonmraronue», «Pa3Butue KM3HM B apXeHWCKou ope», «Pa3BuTue IKM3HU B
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MPOTEPO30MCKON 3pey, «Pa3BuThe >KU3HM B MAIEO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HM B KaillHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETIOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, uyudeja NTULl U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOIIA€MBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas gaboparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OpPraHMYeCKUX COSAMHEHHUH B IEPBUYHOM aTMochepe».

JlaboparopHasi padora «/3ydyeHre M ONUCAHUE HCKOMAEMBIX OCTATKOB JPEBHHUX
OpraHU3MOBY.

IlpakTuyeckass paGora «l3ydyeHue o0OCOOCHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun auTponosiornv. MeToasl aHTPONOJIOTUH.

CTaHOBJICHHE TMPEJCTABICHUNA O TPOUCXOXKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxozmcrBo  uenoBeka € KMBOTHBIMM. (CHcTeMaTHYECKOE IIOJOKEHUE  UeJIOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(dosoruueckue,
sMOpuosiornyeckue, (U3N0JIOro-OMOXMMHUYECKHe, MoBeAeHueckue. OTauuus YeroBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHCTEMBI.

JBwkymme  cwibl  (dakTOpel)  aHTPONOreHe3a:  OWOJOTHYECKHE,  COIMabHBIC.
CootHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. Panuue yenoBexooOpa3Hble 00e3bSHbI (IPOKOHCYIIBI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0JeH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JroAeil. YelnoBek yMelnbld, MepBble U3TOTOBICHUS Opyauil Tpyna. Yemosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
00U IPeOK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKHi
Kak BHUJ JIIOJICA XOJIOJHOrO Kiumara. YeaoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKHUM
YeJloBeK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJSIUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonyasuoHHbIe BOJHBI, Jpeiid reHOB, MUTpaLUs U
«3¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeonmHas (€Bpaswiickas),
aBCTpaJIO-HErpOuIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKo-aMepuKaHCcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo [uiaHere. EnuHcTBO uenmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCT  pacu3Ma.  [IpHCIIOCOONIEHHOCTh  4YeJOBEeKa K  pasHbIM  YCIOBHSM
OKpYy’Karolie cpenbl. Brnusaue reorpaduueckoit cpenasl U Apeiida reHoB HA MOPQOJIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexIuCUUIIMHAPHBIE METOAbl B  (u3MYecKkod (OMOIIOTMYECKOH) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  IMOMYJISALIHM.
buoconumanpHple  HMCCIIEOBaHUA  NpPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLHHA
OHMOJOTUYECKOI0 U COLUAIBHOTO B YETIOBEKE.

JdemoHcTpanuu
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[Toptpetsr: Y. HapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeETOIBI  aHTPOMOJIOTHHY», «[ OJOBHOW MO3T 4YeloBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI», «CKENIeT 4elnoBeKa M CKeleT MuMMaH3ey», «PymTuMeHTHl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOrEHEe3a», «IJBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HemoBek ymenblit», «UenoBek npsaMOXOoaAsuIuiny, «/eHuCOBCKUN YEeTOBEK»
«Heangepranbup», «KpomanboHb», «l[Ipenku uenoBeka», «ITambl HBOJIOLNUU YEJIOBEKa»,
«Pacsl yenoBekay.

O06opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaabHON KYJIBTYpPhl TIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTUH C€ MHUDOJIOTHYESCKUMH U OUOICHCKUMH
CIOXKETaMH MPOUCXOXKICHHSI YelioBeKa, ¢oTorpadu HaXOJA0K MCKOMAEMbIX OCTAaTKOB UYEIOBEKa,
CKEeJIET YeJIOBEeKa, MOJIETb Yepera 4eloBeKa W Yepera LIMMIIaH3€, MOJIEIb KUCTH 4YeJOBeKa U
KHCTH IIMMITaH3€, MOJIETIU TOPCa MPEAKOB YEJIOBEKA.

Jladoparopuasi paGora «M3yueHne OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSIMOXOKIECHUEM).

IIpakTyeckas padora «I3yueHne 3K0JOTNYECKUX aJalTallui YEIOBEKay.

Tema 6. DJkoysiorus — Hayka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouleid cpeaou

3apoxaeHue U pa3BuUTHE dKoinoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopaTtopHbie. MoaenupoBaHie B 3KOJIOTHMU. MOHUTOPHHT OKpYXKarollel Cpeibl: JOKaIbHbIH,
PErnoOHAIBHBIN U TTTO0ATBHBIN.

3Ha4YEeHHE DKOJOTMYECKUX 3HAHUM I YeJNOBEeKa. DKOJOTMYECKOE€ MHUPOBO33pPEHHE KaK
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYPhl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl skomoruu», «MeToasl 3KoIoTuny, «CxeMa MOHUTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHMINY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudyeckue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa.  Kiaccudukanus
HKOJIOTHYECKUX  (aKTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JCHCTBUs dKoJorndeckux (aktopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TonmepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue akropbl. CBeT Kak 3Kkonorndeckuid ¢paxrop. JlelcTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYIMMbl PACTEHUW U JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJIbHAs PoJib cBeTa. POTONEPUOAU3M.

Temmneparypa kak sKkojormueckuii (axrtop. JleWicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skonmormueckuit akrop. [IpucnocoOieHus pacTeHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanmst pacrteHuii 1mo oTHomieHWI0O K Boje. [Ipucrocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXUMA.
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Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHas
MOJMOYBECHHAS, BHYTpPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOuTaHus
opraau3MoB. [IpucnocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX Cpeax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOH (opme. JKuzHenHsle (Hopmbl
pacTeHHii: JepeBbs, KYCTAPHHUKHU, KYCTapPHUYKH, MHOTOJIETHHUE TpPAaBbl, OJHOJIETHHUE TpPAaBBHI.
JKuznenneie (OpMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOCHHUsS ¥ 00pa3a KU3HHU.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomepaius, MyTyalin3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpMHIIUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoncTpanuu

Tabmuipl u cxembl: «IKogorudeckue (HakTopb», «CBETOBOM CIEKTP», «IDKOJIOTHIECCKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTHUECKUE aJanTallii KHUBOTHBIX», «Cpeapl OOWMTAaHUS OPTraHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIe (HOPMBI pacTeHun», « Ku3HEHHBIE (JOPMBI JKUBOTHBIXY,
«9KOocHuCTeMa IIHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nurtaHus»,
«XumangectBoy, «llapasutuzmy», «Korkypenmusy, «Cumonosy, «KommeHcaauzmy.

O6opynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTMYECKHX (DAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIHBBIE KOMHATHBIE
pactenusi, repOapuM U KOJUIEKIIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuil, 4Yydena NTHULl M 3Bepel, repOapuu pacTeHUil, OTHOCAUIMXCS K THUrpopHUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuul U KOJUIEKIUU PACTEHHUM M KUBOTHBIX, OOJIaJaOLINX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUICKIIUA PACTEHUH W JKUBOTHBIX PAa3UYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BrIsBieHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladoparopnasi paGora «BbIgBICHHE TPHUCITOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPI».

JlaGopaTtopnas pabdora «AHaroMHyeckMe OCOOCHHOCTH PACTCHHUH U3 pa3HBIX MeCT
oOUTaHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKONOTUYECKNE XapaKTePUCTUKHU Momysiiun. [lomynsanus kak OHonorudeckas CUCTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMYIIsiuii. OCHOBHBIE TOKA3aTEIH MOMYJISIUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

Dkonorudeckas CTpykTypa mnomynsuund. OLEeHKa YUCICHHOCTH Momyisiuu. JluHaMmuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHuman nonyasiuuu. MoaenupoBaHue TUHAMUKA
nomymnsiuu. KpuBble pocta uucieHHOCTH mnomymsiiuu. Kpuble BbbkuBaHus. Perymsus
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YUCIIEHHOCTH MOMYJSIUM: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT TIUIOTHOCTH.
DKonoruyeckue crpateru BuoB (I- u K-ctpaterun).

[Tonstne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHas MOJEIb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl skonorndeckoit Humd. [loteHnuansHas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUIOB. BHIBI M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIIOBEJIECHHUS M MHUIpalMil >KUBOTHBIX. bHojgornueckne MWHBa3HMU
YyKEpPOJHBIX BUOB.

JdemoncTpanuu

IToptper: [Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMUECKUE XapaKTePUCTUKU Monyasuun», «lIpoctpancTBenHas
CTpPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsuun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Mogxenb skosornueckoil Humum Jx. U.
XaT4UMHCOHAY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOeHust CEMsSH pacCTEHUN K paCCEICHUIOY.

Tema 9. Jxos10rus coodmECTB. IKOJOTHYeCKHE CHCTEMBI.

CooOmiectBa opranm3mMoB. buorieHo3 u ero cTpykrypa. CBS3u MEXIy OpraHH3MamMH B
OHOILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnau). DyHKIMOHAIBHBIE OJOKH
OpPTaHW3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YpOBHH.
Tpodudeckue nenu U cetu. AGuoTuyeckue OOk 3KocucTeM. [10YBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopor BemecTs 1 MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE [TOKA3aTENN YKOCUCTEMBI. bruomacca u npoayKuusa. DKOJIOTHYECKUE TUPAMUIbI
gucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHble
3aKOHOMEpPHBIE CMEHBI COOOMIECTB — CyKleccuu. IlepBUuHbIe U BTOPUYHBIE CYKIIECCMM M MX
NPUYHHBL. AHTPONOTEHHBIE BO3JECHCTBHS Ha CyKieccuu. KimMMakcHOe COOOIIECTRBO.
Buopaznoobpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOT€HHbIE  YKOCUCTEMBI.  ATrposKocucTema. ArporeHo3. Pazmuums Mexmy
AQHTPOIIOTE€HHBIMHU U MPUPOJIHBIMU SIKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUN  OpPraHU3MOB B
sKocucTeMax. Ponvs kackaonozo s¢ghghexkma u 6udo08-30uduxamopos (Kiouesvix 6uU008) 6
@yHrkyuonuposanuu  sxocucmem. llepeHoc HSHEpPruM W BEHIECTB MEXAY CMEXHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJIALMHA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HKON02UHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTonoIorus MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.
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JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmuier u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOMHOro Jeca», «DyHKUHMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23KocucteMey, «llenmu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIYECKasl MIUpaMua OMOMAacChl», «DKOIOTUYECKas
nupamunaa sHeprum», «OOpa3oBanue Oomora», «llepBuuHas cykueccus», «BoccraHoBieHHe
jeca mocie moxkapay», «I9KOocucTemMa o03epa», «ArpoueHo3», «KpyroBopoT BElIECTB M MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypoosKocucTem».

OO6opynoBanue: repOapuy PacTeHUI, KOJJIEKIIMM HACEKOMBIX, Wydelia MTHIl U 3Bepei,
repOapuu KyJIbTYPHBIX U JTUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckasi padora «3ydueHnue u onrcanne ypo0IKOCUCTEMBI».

JladopaTopnasi padora «/3yueHne pa3HOOOpa3usl MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX.

IKCKypeusi «IKCKypcHs B THINHWYHBIH OMOreoreHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN JYT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TTOJI€ WK B TETNTHYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

Buocdepa — obmermanerapHass o0ojouka 3eMid, TJ€ CYHIECTBYET MJIM CYIIECTBOBAJa
KU3HB. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6uochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHusl Ouochepbl. Ocobennoctn 6uocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumoctepe. KpyroBoporbl BemectB H
OMOTreOXMMHUYECKHE ITUKIIBI (yTiiepoia, a30Ta). PUTMuaHOCTH siBjeHUH B Onocdepe.

3oHanbHOCTE OMochepsl. [lonsiTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOTIHYECKUE JIeca,
BBICOKOTOPBs. KitMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUpP OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUHS S>KHUBBIX CHCTEM, OLEHKa HMX PECYpCHOrOo TMOTEHIHala Hu
OouochepHbIX HYHKITHA.

JdemoHcTpanuu

[optpersl: B. U. Bepnanckuii, 3. 3rocc.

Tabmumpl n cxemsl: «l'eocdepst 3emmmy, «KpyroBoport a3ora B mpupozae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopor kucinopoaa B npupojae», «KpyroBopot Boabl B IPUPOJIEN,
«OcHoBHBIE Omombl cymmy, «Kinumarudeckue mosica 3emmn», «Tyanmpay, «Taiiray,
«CMmemannbii  nec», «lllupokonuctBenubiit secy, «Crenb», «CaBaHHa», «llycThIHS»,
«Tponnueckuii jiecy.

O6GopynoBanue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeK 1 OKpYKaWOIIas cpeaa

DKONOTHYeCcKre KpHU3UChl M WX NpUYMHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpanHa
BOJIHBIX pecypcoB. Pazpymienue nouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3meHeHue KinmMara.

AHTpOIIOTEHHOE  BO3CHCTBHE HA pPACTUTENbHBIA M KMBOTHBIM Mup. OxpaHa
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXpaHbl TPpUPobl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckre caapl ¥ 300JI0THYESCKHC
MapKH.
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OCHOBHBIC TTPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA U NPUPOABI. PanmonamsHOE
IOPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJOTHYECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIE TTOCIIEICTBUSI.

PazBuTHE METONOB MOHUTOPHHTA pA3BUTHSl OINACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonozuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuontule
cucmemsl, obecneyugarowue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem u cnocobos 6opvoObL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u Ha3emMHbIX IKOCUCTEM.

JdemoncTpanuu

Tabmumpl u  cxeMmbl: «3arpsizHeHHEe arMmocdepb», «3arps3HeHue THAPOCchHEphD,
«3arps3Henne  TouBbl», «llapHukoBBIT  AddexT», «Ocobo oXpaHseMble MPUPOIHBIC
TeppUTOpUN», «MOAEIH YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U JKUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'H
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYy4YalOIMIMMUCS
IpOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMH BBIJCIICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWONOTHH, yelneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULMN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb OOYYarOIIMXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAMH, IPUCYLIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHMUECKOW  KYIbTYPHI,
cnocodoHocmu cmagumy LENHA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOEHMSI MPOTrPaMMBbI 110 OMOJIOTUM JOCTUTAIOTCA B €JUHCTBE
y4eOHOIl W BOCHUTATEIBHON NESTEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH M AYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B
o0miecTBe MpaBWIaMd U HOPMAaMHU MOBEICHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3ULMM JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIeEMy IOKOJIEHHIO, B3aUMHOI'O
yBKEHUs, OCEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 M TPaaulysIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-KarolIen cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Y4€OHOro mnpeaMera «buoorusy J0JKHBI OTpaXxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAllMi, ITO3UTUBHBIX BHYTPEHHMX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJULHUOHHBIM IIEHHOCTSAM pPOCCHIICKOro oOIecTBa,
pacIIMpEeHUE KU3HEHHOIO OMbITAa M OIBITA JEATEIBHOCTH B IPOLECCE PEaM3allil OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLIMU  oOOydaroumierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKEHHWE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JESITEIbHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHNH y4eOHBIX U M03HABaTEIbHbBIX 33/]a4, BHIIIOJHEHUH ONOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

YMEHUE  Y4YUTBIBaTb B  CBOUX JACHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTHBHOIO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HBIMU YOSKJICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
IIO3HABATENIBHBIX M HCCIIEJOBATEIbCKUX 3a/ad, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXAEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIILHOCTH;
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2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, MIPOLLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JTOCTH>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIICGHHE U pa3BHUTHE
OMOJ0TUY, TOHUMAaHUS 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBa;

ujciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBHOI0 (JIArONOoJTyqusi:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa XKu3HU (310pOBOE MUTAHUE,
COONIOZICHNE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKass AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHHE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HapKOTUKOB, KypeHHs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CaMOCTOSTENIbHO  BBIIOJHATH  TaKylO
NeSITEIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodecCHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEBIN BBIOOp OymyIieii npodeccuu U peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:
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9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETAEMbIE TIPU W3YYCHUH OWOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHNE
IpaBUJI MOBENECHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPHUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTWYECKONW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJIOTUYECKOW HAaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOM TMPAKTUKW, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYyJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBUS
MEXAY JIOJIbMH U TIO3HAHUSI MUDA;

NOHMMaHue cnenu(uku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOuIlecTBa, B IMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH H pelIeHnH MpoOiieM COXpaHEHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITMBUIIM3AINH: 00ECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarh pecypcHble MpooOeMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTe BbIXOJa U3 TNI00aIbHBIX
IKOJIOTHUYECKUX TPOOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallMOHAEHOMY
UCIIOJIb30BAaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OHOJOTHYECKMX 3HAHWU B LIEJNSAX TMOBBIIMICHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jaroumxcs, opMuUpyeMor pu U3y4eHUH OHOJIOTUY;

MOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJydyaeMble 3HAHUS JJs aHaiu3a U OOBSCHEHUS SIBJICHUMN
OKPYXKAIoIIer0o MHUpPa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yYMEHHE JesaTh OO0OCHOBaHHBIE
3aKJIFOYCHHUS HA OCHOBE HAyYHBIX (DAaKTOB W HMMEIOMIMXCS JAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS Ji pElICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW NEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.
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METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoNorvsy BKIIOYAIOT:
3HAYMMbIe JUIT  (OPMHUPOBAaHUS MHUPOBO33PEHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHEIC
(MeXmpenMeTHbIE) 00IIeHAYYHbIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHKe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JAPYTHE); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIC), 00ECIICUYNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLIMAIHHOW KOMIIETEHIIUU OOYdYaromInXCs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTTHHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIC ACHCTBUS B IIO3HABATECIBHOW H
COLMAJIBHOM MPAKTHUKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHUS Y
oOyugaromierocss OyayT copMmupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUYEOHBIC NEHCTBHS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC ICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro 00Imero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OsgiiaieHne YHHBEpPCAIbHBIMH Y4eOHBIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCH(pUKaAIMU, OOOOIICHMS), paCKpbIBaTh CMBICT OHOJOTHUYECKHUX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH ITOHITHSIMH ),

OTIpEeNATh LETN AeATEIhHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

UCTIOJIB30BaTh OWOJIOTHYECKUE TOHITHS i OOBsSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOIB;

CTPOUTH JIOTUYECKHE PACCYKIEHUs (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH WM MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

NPUMEHSITh CXEMHO-MOJICIIEHBIC CPEACTBA JJISl MPEICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOIICHUN B M3Yy4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH PEUICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepHaIbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB LEJAM,
OIICHUBATh PUCKH TOCIEACTBUN JESATEILHOCTH;

KOODJMHUPOBATh W BBIOJHATE Pa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TEHCTBUS:
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BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKONH U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEUIeHUs TPAKTUYECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PAa3JIUYHbIC BUIBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIlUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpPOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU
TOHATUSIMHU U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalM3MpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTyMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEPXKICHUH,
3a]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AQHAIM3UPOBATh TIONYYEHHBIE B XOJIE PEUICHUS 3a7auyd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIEHHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
npo(hecCHOHATBHYIO CPey;

YMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYI0O H  TPAKTHUYECKYI0  00JacTH
KHU3HEICATEIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJCH, MPEAJiaraTh OPUTHHAIBHBIC MOIXOABl U PEUICHHS, CTaBHUTh
pOoOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX HHGPOpMAIHK (TEKCTEe Y4eOHOTo MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAJIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampoChl M TNPUMEHATh DPa3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoit nHGOpMaIUU, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

NpHOOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OWOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAa4eCcTBE CpEICTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMaNnel: TPUMEHITh XUMHUYECKUE, (PU3HMUECKHUE W MaTeMaTUYCCKHE 3HAKH M CHUMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiaieHne YHHBEPCATbHBIMH KOMMYHHKATUBHBIMU 1€ CTBUSIMH:

1) o6menme:

OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEeX cdepax )KU3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMON TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUSI OTHOCHTEIBHO BBINIOJNHEHHS TMpemiaracMoil 3aiadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3ULIUN APYTUX YIACTHUKOB TUAIIOTA WK TUCKYCCHH);
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pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOILIEHUS, MOHMMAaTh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIMA, YMETh CMSTYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIYaJIbHOU pabOTHI MpH
pemeHny 6MoI0ruyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1auu;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATH 1€ COBMECTHOM JESATeNhbHOCTH, OPTaHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIOTO YJaCTHHKA KOMaHJbl B OOIIUI pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIISAITh TIO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATE TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1efiCTBUAMM:

1) camoopranu3amnusi:

UCIIONIb30BaTh OWMOJIOTMUYECKWE 3HAHUS JJIsl BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpAaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH 1IEeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAFOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOUYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOH IPYIUIIMN B Pa3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBHIA
¥ MBICITUTENIBHBIX TPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHM, HUCIIOIH30BATh MPUEMBI pedIeKCHr
JUTSL OIICHKY CUTYAIluH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs M APYTrUX:

MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP € TIO3ULIUH IPYTOTO YesIOBeKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yrayOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHue NpopuIbHOTO 00yUeHUs 00yJarOIIHXCs
Oouonorun. OHM BKIIOYAIOT: crenuduyecKkue Juisi OUONOTHH HAayYHbIE 3HAHWS, YMEHUS U
CrocoObl JEWCTBHII TI0O OCBOCHHMIO, HWHTEPIPETAlMd W MPeoOpa3OBaHUIO 3HAHUHM, BUIBI
JESATENIbHOCTH MO TMOJyYEHUIO HOBBIX 3HAHUN M UX NPUMEHEHUIO B Pa3jMYHbIX Y4eOHBIX, a
TaK)Ke B pEaIbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3yabTaThl MPEICTaBICHbI 110 rojlaM
U3YYCHHUS.

[IpenMerHbie pe3ynbTaThl OCBOCHHs yueOHOro mpeamera «buwonorus» B 10 Knacce
JOJI’KHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHnH MPOoOJIeM PaIlOHATBHOTO MIPUPOIOTIONB30BAHUS, O BKIIAJIE POCCHICKUX U 3apyOeKHBIX
YU€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWIl, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUNBOCTh, POCT U PAa3BUTHE),
ouonornueckue Tteopun (kimerounas Tteopus 1. IlIBamna, M. IIneiinena, P. Bupxosna,
XpOMOCOMHasi Teopus HaciencTBeHHocTn T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOTO00pPa3usi M MPOUCXOXKICHHS KYIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUS, PACHICTUICHUS, YHCTOTHI TaMeT, He3aBUCUMOT0 HaclienoBanus ['. MeHpens,
TOMOJIOTUYECKHX PSIOB B HacleICTBeHHOW wu3MeHuYnBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTUYECKUX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHNE, U3MEPEHHE, HAOII0ICHIE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U HYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, rpubOB, pacTeHMIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CHCTEM OPTraHOB PACTCHH, KMBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
YeJI0BEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO M TETepOTPO(HOr0 THMOB NMUTaHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAWBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOIeHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCA,
HCKYCCTBEHHOTO 0TOO0DA;
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YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMAAMU KIETKH M HUX (YHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKUIMIMHU, MEXKIAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX M 4YeJNOBeKa M HMX (YHKIHMSIMU, MEXKIy CHUCTEMaMU OpPraHOB U UX
GYyHKIUSAMHE, MEXKAY A3TanlaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
IUKIOB OPraHM3MOB, JTallaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTHnoM u (hakTopamMu cpebl OOUTAHHUS;

YMEHUE BBISBIISATh OTIUYUTENIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTYMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JJIS IOKa3aTeJbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a7ayH, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEeIyeMbIMU OHOJOTHYECKUMH TIPOIECCAaMU M SIBICHUSMH, J€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOpAaTOPHBIE M MPAKTHYECKHE PabOThl, COOMIONATh MpaBHia HpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys 1eib UCCeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNbTaThl U JIeJIaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIENOBATEIbCKOW paboTe MO OMOJIOTHH, SKOJIOTHH M
MeIuIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTH
Ouonornu M MeauUuHBl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIpPABICHHOE
U3MEHEHHE TeHOMa U CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel mpodecCuOHaIbHOM AesITeIbHOCTH B
oOnactu OWMOJIOTUU, MEIUIMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO X035HUCTBa, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyONATh TO3HABATENIbHBIA HHTEpEC, HAINpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccur U MPOAODKEHHE OHOJIOTHYEeCKOTo 00pa3oBaHUS B
OpraHM3aIMsaX CpelHero NpodeccuoHaIbHOT0 U BBICIIET0 00pa3oBaHUsl.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mpenMera «buonorus» B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTe M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMUYECKUX MpOoOJeM YelOBEYeCTBa, a TAaK)KE B PEIICHHWU BOIPOCOB
palMoOHAIBHOTO TPUPOAONOIL30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOIO OTHOIICHUS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOekHbBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

yYMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpAasl BKIIIOYAET OMpENEIICHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAraloMMUX OWOJIOTUYECKUX TEPMHHOB U TOHATHH (BHUI,
’KocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Teopusi Y. JlapBuHa,
cuHTeTHYeckass teopus 3Bojtonuu), yueHus (A. H. CeseprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. bapa), npasuna (Munumyma HO. JIubuxa,
AKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «Mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMU HAy4HOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M DJKOCHCTEM (ONMHUCaHHE, H3MEpEHHE,
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HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
IpUpO/IE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOTCOICHO30B, JKOCHCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUUECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]| MOIMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIrpaBJICHUH 3BOMIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaTh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUHU, IBUKYIIUMHU
CHJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPTraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIEC IPU3HAKU KHUBBIX CUCTEM, MPUCIIOCOOIIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB pA3HBIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB M Cpelbl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHMs] MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHUE peliaTh OWOJIOTMYECKHE 337ayH, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TIPOIECCAaMU M SIBICHUSMHM, J€1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOpAaTOPHBIE M MPAKTHYECKHE PabOThl, COOMIONATh MpaBWia HpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1enb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIBCKOW paboTe MO OWONIOTHHU, SKOJOTHH M
MeIuIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTaBIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUH JKU3HM, YeJOBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHIX M CIOCO0axX IMpeJoTBpAIeHHs TI100aJbHBIX
U3MEHEHUH B buocdepe;

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIIel mpodhecCHOHATBHON eATeTbHOCTH B
o0jmactu  OMOJIOTHMH, DKOJOTUH, TMPUPOJOINONB30OBAHUS, METUIMHBI, OHOTEXHOJOIHH,
NICHXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO34HCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
NIO3HABATENbHBIA WHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOKEHUE OHOJOTHYECKOrO0 O0Opa30oBaHUS B OpraHU3AIMAX CPETHETO
PO)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBbIE cCTEMBI U UX U3YUYCHHE
3 buonorus knetku 0.5
4 XUMHUUYECKasi OpraHu3alys KIETKH 10
5 Crtpoenue u GyHKIHH KICTKA 8 1
6 OOMeH BeIeCTB U MpeBpalleHue YHEPTHH B 9 1
KIIETKE
7 Hacnencreennas uapopmanus u 9 05
peanuzanus e€ B KJIETKe
JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1 1.5
1 I'eneruka — Hayka O HACIEJACTBEHHOCTH H 5 05
W3MEHUYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1 1
16 BuoTtexHonOrUs ¥ CHHTETHYECKass OUOJIOTHs 4
17 PeszepBHoe Bpems 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJTACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
1 3apokJeHNe U pa3BUTHE IBOJTIOLUOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MakpoaBosmronus 1 €€ pe3yabTaTbl 6
[IpoucxoxxaeHue 1 pa3BUTHE KU3HU HA
4 p A p 15 1.5
3emie
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
5 H 12 0.5
CHCTEMBI
6 [IpoucxoxaeHNE YeI0BEKa — aHTPOIIOTEHE3 10 1
DKOJIOTHs — HayKa O B3aMMOOTHOIICHUSX
7 OpPTraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opraau3Mebl U cpesia OOUTaHuS 9 1.5
9 OKoJ0rusl BUJ0B U MOMYJISILUMA 9 0.5
10 buocdepa — rmobdanpHas skocucTema 6
11 UenoBek u OKpyxaroias cpeaa 6
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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INOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

buonorus kak KoMIIeKcHas HayKa U KaK
4aCTb COBPEMECHHOI'O O6H.I€CTB3

JKHBEBIE CHCTEMBI U X CBOMCTBA

YPOBHeBaﬂ opranusanus XHUBbBIX CUCTEM

I/ICTOpI/IH OTKPBITUA U U3YUCHUS KIICTKH.
Knerounas Teopus

Meroas! MOJIEKYJIIPHON U KJIETOYHON
6uosoruu. [Ipaktuueckas padora
«3yueHne MEeToI0B KJIETOYHOU OHMOJIOTHU
(xpomarorpadusi, anexrpodopes,
muddepeHnmanbHoe eHTpUGyrupoBaHue,
[TLIP)»

0.5

XUMHUYECKUN COCTaB KJIETKHU

MuHepalbHbIC BEIIECTBA KIETKH, UX
Ouosornyeckasi pojb

Opranuveckue BemecTBa KIECTKH — OETKU.

Jlaboparopnas pabota «O0HapyKeHHE
OEJIKOB C MOMOIIIbIO KaU€CTBEHHBIX
peaKkuuii»

0.5

CoiicTBa, KnaccupuKanys U GyHKIUNA
0emKoB
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OpFaHI/IquKI/Ie BC€IICCTBA KJICTKHU —

10
YTJIE€BOJIbI

1 Opranuyeckue BeIecTBa KIETKH —

JTUTTU B
Hyxneunoseie kucnorsl. JIHK u PHK.

12 Jlaboparopnast pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATO. JIpyrue
nykaeosuarpudocdarsr (HTD)

14 CexBenupoBanue [IHK. Meroast
TC€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHUKH

15 Mertoap! CTPYKTYpHOM OHOI0THN

16 Tune! knetok. IIpokapuorndeckas Kiierka
CrtpoeHue 3yKapuOTUYECKON KIIETKH.

17 [TpakTuyeckas padora «M3ydyeHue cBOicCTB 0.5
KJICTOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJISTKH
OnHomMeMOpaHHBIE OPraHOUBI KIETKH.

19 [IpakTuyeckas padora «M3ydyenue 05
JBUKEHUSI LINTOIIa3Mbl B PAaCTUTEIIbHBIX
KJIETKaX»

[ToyaBTOHOMHBIE OPTaHOU/IbI KIICTKH:

20 MUTOXOHAPHUH, TuTacTH Il JlabopaTtopHas 05
pabota «/ccienoBanue mia3Mon3a u '
JeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHOU/IbI KIETKH
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22

Crpoenue U QyHKIUH S1pa

23

CpaBHUTEJbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHune cTpoeHHsI KIETOK Pa3InIHbBIX
OpPTraHU3MOBY

0.5

24

AccuMuISAIMA ¥ TUCCUMMIISIINS — JBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemiecTB. JlabopaTopHas padora «M3ydenue
KaTaJINTUYEeCKOW aKTHBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTalla3bl)»

25

DepMEHTATUBHBINA XapaKTeP peaKIni
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yueHue GpepMEeHTaTUBHOTO
pacuieryieHus epoKCUIa BO0pOoa B
PACTUTCIILHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTHBaTOPBI U OENKU-UHTHOUTOPBI

27

ABTOTpO(HBIH THIT 0OMEHa BEUIECTB

28

dotocunTes

29

XemocunTes. JJaboparopnas pabota
«CpaBHeH#He TpoleccoB poToCHHTE3a U
XEMOCHHTE3a

0.5

30

AHa’poOHBIEe OpraHu3MbL. Busl OposkeHusl.
Jlaboparopnas pabota «CpaBHEeHUE
MIPOIIECCOB OPOKECHUS M TBIXAHUS

31

AspoOHBIC OpraHU3MBbL. JTaIbI
SHEPreTHYECKOro 0OMeHa

32

DHeprusi MEMOpPaHHOTO TPaTUCHTA
npotoHoB. CuHTe3 AT®: pabota
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npoToHHOM AT®-cuHTa3bI

33 Peakiiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuusbsii cuaTe3 PHK
35 Tpancnsus u e€ dTambl
36 KonupoBanue amunokuciot. Poias pubocom
B OMOCHHTE3¢e Oenka
37 Opranu3zaiiys reHoMa y mpoKapuoT u
yKapuoT
38 MonexkynsapHble MEXaHU3MBI SKCITPECCUHT
TE€HOB Y DYKapuOT
Bupycel — BHeksIeTOUHBIC (DOPMBI KU3HU U
39 oOnuraTHbIC Mapa3uThl. [IpakTudeckas 0.5
paborta «Co3ianne MOJIETH BUPYCa»
40 BupycHsie 3a0051eBaHMs YeloBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHomornu B OMOJIOrUY U MEIULINHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunslii cunte3 JJHK
Xpomocomel. JTaboparopHas pabota
44 «M3ydeHre XpoMoCcoM Ha TOTOBBIX 0.5
MHUKpOIIpernapaTax»
45 JleneHnue KIeTKu — MUTO3
Tunsl kneTok. KaprokrnHes u IUTOKUHES.
46 JlaGopatopnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpPOIIpENapaTax)»
47 Perynsmus >kKM3HEHHOTO ITUKJTIA KJIETOK
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48 Opranusm Kak eInHOe 1eI0e 1

49 Txanu pacrenuii. JlabopaTopHas padota 1 05
«M3ydyeHne TKaHEeH pPaCTCHUIN» '
TkaHM )KUBOTHBIX M YEJIOBEKA.

50 Jlaboparophnast pabora «/3yueHue TkaHeu 1 0.5
KHBOTHBIX)»
Opransbl. Cucremsl opraHoB. JlaboparopHas

51 pabora «3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBrOKeHHE OpraHu3MOB

o4 IInuranue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX KHBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIXaHue OpraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeJI0BeKa

58 TpancnopT BeecTB y OpraHu3MOB 1

59 KpoBeHocHas cuctema o3BOHOUHBIX 1
JKUBOTHBIX M YeJIOBEKa

60 Brinenenue y opranu3zmMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cuctema deoBeka 1

63 PaznpaxuMoCTh U perynsiuus y OpraHu3MOB 1

64 ['ymoparnbHast peryssius 1 9HI0OKPHHHAS 1
crcTeMa KUBOTHBIX M YellOBEeKa

65 ®opMBI pa3MHOKEHHST OPTaHU3MOB 1
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66

ITonosoe pa3zMHOXEHUE

67

Metios

68

I'ametorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaGopaTropHas padoTa
«M3ydeHue cTpoeHHs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIpEnapaTax»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

3akiagKa OpraHoOB U TKaHEH U3
3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
pabota «BbIsiBJIeHIE TPU3HAKOB CXO/CTBA
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)»

0.5

72

PasMHOkKEHUE U pa3BUTHE PACTCHUM.
Jlabopartopnast pabota «CTpoeHne opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

0.5

73

I/ICTOpI/ISI CTAHOBJICHUSA U PA3BUTUA
IFCHCTUKHU KaK HAYKH

74

OCHOBHBIC TIOHSITUS 1 CAMBOJIBI TCHETHKH.
JlaGopatopHnas pabora «lpo3opuia kak
00BEKT reHETUUECKIX MCCIICTOBAHUIN

0.5

75

3aKOHOMEPHOCTH HaclleI0BaHMsI
MPU3HAKOB. MOHOTHOpHUTHOE
ckpeuuBanue. [IpakTruueckas padora
"N3yuenue pe3yabTaToB MOHOTHOPHIHOTO
CKpeuIMBaHus y Apo30duisr"

0.5

76

I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I,I[H01"O
CKpC€UIMBaHUA
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AHanmuzupyrolee ckpenuBanue. Henomnnoe

77 1
JOMUHHUPOBaHHE
JluruOpuHoe CKperBaHue.

78 [TpakTuueckas pabora «13ydyeHue 1 05
PE3yIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y IpO30(pHIIBI»

79 [{uTonornyeckue OCHOBBI AUTUOPUIHOTO 1
CKpELIMBaHUS

80 CuermieHHOE HaclIeI0BaHUE MPU3HAKOB 1

81 XpOMOCOMHast TEOPUS HACIEACTBEHHOCTH 1

82 I'eneruka mona 1

83 ['eHOTHN Kak [[ETOCTHAs cCUCTEMA 1

84 ['eneTnyeckurii KOHTPOJIb PA3BUTHS 1
pacTeHHi, )KUBOTHBIX U YeJIOBEKa

85 N3MeHunBOCTh NMpU3HAKOB. Bribl 1
M3MEHYUBOCTH

86 MoaudukaoHHas H3MEHYNBOCTh 1
BapuanuoHHblii pan v BapranoOHHAast
kpuBas. JJaboparopHas padoTa

87 «MccnenoBanre 3aKOHOMEPHOCTEN 1 05
MOIU(PUKAITMOHHON U3MEHUHNBOCTH. '
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIUOHHON KPUBOI»

88 ['enoTunmnyeckast U3MEHUYUBOCTD. 1
KomMbOunaTtuBHast U3MEHUYUBOCTh

89 MyTarmonHasi U3MEHUUBOCTb. 1 05

[Tpaktrueckas padota «MyTanuu y
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Ipo30¢GuiIbl (Ha TOTOBBIX
MHUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAallMOHHOTO IIpo1iecca.
ONUreHeTuKa U SIUr€HOMHUKA

91

['eneruka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHUE ¥ aHAJIU3 POJIOCTOBHOM

0.5

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HayeHne MEIUIINHCKON IT'€HETUKH B
Hpe[[OTBpaH_IeHI/II/I N JICUCHHUH I'CHCTUYCCKHUX
3a00JIEBAHUI YEIIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
JlabopartopHnast pabora «/3yueHnue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOJ JOMAITHUX
KHUBOTHBIX)»

0.5

95

MeToapl CEeNeKIIMOHHON pabOTHI.
Jlaboparopnast pabota «3yuenrne MeTo0B
CEJIEKIIUY PACTCHHII»

0.5

96

JIOCTHKEHMS CEJIEKIIUU PACTCHUMN U
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBHUBKa pacTeHU»

97

CoxpaHeHue, U3yuyeHne U UCIO0Ib30BaHUE
T€HETUYECKUX PECYPCOB

98

buorexHonorus xak Hayka ¥ OTpacib
npousBozcTBa. [IpakTiueckas pabota
«M3yuenne 00beKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOU
onosoruu

100

XpOMOCOMHaSI U TCHHAs WHXXCHCPUA
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101 MegunuHcKre OMOTEXHOIOTHI 1
Pesepsubiii ypok. [ToBTOpenue,
102 y 1
000011IeHNEe, CHCTEMATH3AINS 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME

46




11 KJTACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Kontpoapueie  Ipakruyeckue ilsyqeﬂml :ﬁ[c)baI;OBaTeJIbele
padoTsbI padoThI pecypen
1 OpodononHas Teopust Y. JlapsuHa 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN 1
1 UCKYCCTBEHHBIN OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1
SBOJIIOLIMU
5 DTarbl H3BOJIIOIIMOHHOTO MpoIecca: 1
MHUKPO3BOJIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsius — 3neMeHTapHasi €AMHULIA 1
SBOJIIOLIMU
3aKOH T€HEeTHYEeCKOro paBHoBecus JIxK.
7 Xapnau, B. BaiinGepra. Jlaboparopras 1 05
pabota «BbIsiBJIeHIE H3MEHUYUBOCTH Y '
0co0el OHOT'O BHIa)
8 DneMeHTapHbIe (GaKTOPHI IBOTIOIHUU 1
9 Oddext ocnoBarens. Ipdext 1
OYTBIJIOYHOTO TOPJIBILIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduyeckas, OnoJIorundecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1

(hakTop IBOIOIHH
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12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HIUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucrnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e7IECO00PA3HOCTH)»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIO0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3oBanue kak pe3yibTar
MHKPO3BOJIOIMN

18

CBs3b MUKPO3BOJIIOIWHU U SITHUACMHUOJIOTUN

19

Makpossosntouus. [TaneonTonornueckue
METO/bI U3yUYEHUS IBOTIOIUN

20

buoreorpaduyeckue MeTOIbI U3YICHUS
3BOJTIOLIUA

21

OMOpPHUOIOTHYECKHUE U CPAaBHUTEIHHO-
Mop(doornueckre MeToIbl U3y4eHUs
3BOJTIOLIUU

22

MonekynspHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTUYeCKue
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MCTObI U3YUYCHUS 5BOJTFOITUN

23 OO61re 3aKOHOMEPHOCTH SBOJIOIHH
24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
o5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3ZHU
97 OcCHOBHBIE 3TaIlbl HEOPTaHUIECKOU
ABOJIIOLIMU
28 ['unote3sl 3apOKACHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
29 Jlaboparopnast pabora «3yuenue u 05
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHbie 3Tanbl opraHunyecKoi
SBOJIIOLIMU
31 DBOJIOLUS YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro mupa. [Ipaktuyeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOCHHUS PACTCHHI Pa3HBIX OT/IEIOB)»
33 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabota «3ydeHne ocoOeHHOCTEH 0.5

CTPOCHUSA ITO3BOHOYHBIX JKUBOTHBIX)
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PazButue xu3Hu Ha 3emMIie 1o 3pam U

35
nepuojam

36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIILIIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HC, €TO
0COOEHHOCTH

38 CoBpeMeHHast cucTemMa OpraHu4eckoro
MPOLLIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPraHU3MOB

40 AHTpOTIOJIOTHSI — HayKa O YEeJIOBEKE

a1 Passurtue npeacrasineHuit o
MIPOUCXOXKICHUN YEeTIOBEKa
Mecto yenoBeka B cucTeEMe
opranuueckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocoOeHHOCTEN 0.5
CTPOCHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHHEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHotIeHre OMOJIOTHIECKIX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3a

46 [laneorenervka u najaeoreHOMUKa

47 DBOJIIOLMS COBPEMEHHOTO YETIOBEKA
UYenoseueckue pacel. [Ipakrudeckas

48 pabota «3ydeHne s3KOIOrnIeCKux 0.5

ajanTalyil 4YeJIOBEKa)
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Me)K[[I/ICI_II/IHJII/IHapHBIG METOABI

49 1
AHTPOIIOJIOTUHU

50 3apokeHUE U Pa3BUTHE YKOJIOTUN 1
Mertoapl skosoruu. JlaboparopHas padbora

51 «M3ydeHne METOI0B AKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI)

59 3HaueHue SKOJOTUICCKUX 3HAHUN IS 1
YeoBeKa

53 Okonorndyeckue paKTopsl 1
AbGuotndeckue aktopbl. CBET Kak

54 skojornyeckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOTICHUH '
OpPTaHU3MOB K BITUSTHHIO CBETa»
Abuoruueckue gaxkTopsl. Temmeparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 JlabopartopHnast pabota «BrisiBieHHe 1 0.5
MPHUCIIOCOOTICHUH OPTaHU3MOB K BIHSTHHIO
TEeMIIepaTypbi»
Abnorndeckue GpakTopsl. BraxxHocTh Kak

56 skojornueckuit pakrop. JlabopaTopHas 1 05
paboTa «AHATOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS

o7 Cpensl 0OuTaHNUS OPraHU3MOB 1

58 buonornueckue puTmbl 1

59 Kuznenusie pOpMBI OPraHU3MOB 1

60 buotnueckue GpakTops 1

61 3HaueHre OMOTUYECKUX B3aUMOIECHCTBUI 1
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JUISL CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHuA

DKOJIOTHYECKHUE XapAKTEPUCTUKU

62
MOMYJISIITIN
OCHOBHBIE TIOKa3aTEIIN TMOMYJISIIAN:

63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAst CTPYKTypa
OCHOBHBIE TIOKa3aTEIIN TOMYJISIIAN:

64 POKI1aeMOCTh, IPUPOCT, TEMIT POCTAa,
CMEPTHOCTh, MUTPAITAN

65 OKojorudeckasi CTpyKTypa MOonyJsun

66 JlnHaMyKa TOMYJISIITUN U €€ PeryJIsIus

67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIIHH.
KpuBble BKUBaHUS
DKoJIoruuecKas HHIlla BHJIA.

68 Jlaboparopnas pabota «IIpucnocodnenus 0.5
CeMSIH PACTCHHI K paCCEICHUIO)

69 Bun kak cucrema nmomynsiuit

20 3aKOHOMEPHOCTH TMOBEJICHUS M MUTPALIUN
JKHUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKOCHCTEMa KaK OTKPBITasi CHCTEMA

73 KpyroBopot BemecTB u MOTOK YHEPTHH B
KOCHUCTEME

74 OCHOBHBIC TIOKa3aTEIN SKOCHCTEMBI

75 DKOJIOTHYECKUE TUPaMU/IbI

76 N3menenuns cooOIecTB — CyKIIECCHHI
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IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI

" 03€p U peK. JKOCUCTEMBI MOPEN U OKEAHOB !

78 [TpupoHbIE 3KOCUCTEMBL. DKOCHCTEMBI 1
TYHAP, JIECOB, CTEIIEH, ITYCTbIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTuueckas pabora 1 05
«M3ydenue u onrcaHue ypooIKOCUCTEMbI» '
3akoHOMEpHOCTH (POpMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM, 1
OpPraHU3MEHHOM, MOMYJISALUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmermianerapras 06009Ka 1
3emun

84 Yuenue B. W. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS 1
ounocdepsl

86 KpyroBopots! BemiecTs u 1
OMOreOXMMHYECKHUE IUKITBI

87 3oHanbHOCTH OHoCchepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6nochepnt 1

89 DKOJIOTUYEeCKHE KPU3UCHI M UX IPUYUHBI 1

90 Bo3zaeiicTBue yenoseka Ha 6nochepy 1

91 AHTpPOIIOT€HHOE BO3/IEHICTBUE HA 1
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PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpanHa mpupo b 1

93 OCHOBHBIE IPUHLUIIBI YCTOHYUBOTO 1
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO/IBI
PaI_[I/IOHaJ'IbHOG npupoaO0IOJIb30BaHNUC U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pazHooOpa3us 3eMiau

95 0“606]_HGHI/IG o Teme «MHKPOIBOIONHS U 1
€€ pe3yIbTaThI»

96 C{6o6memae 1o Teme «MaKpOdIBOITIONUS U 1
e€ pe3yybTaThi»

97 O606uienue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3emiie)»

08 O6006menue o teme «IIpoucxoxaeHue 1
YeJI0OBEKa — aHTPOIIOTEHE3»

99 O06001meHne mo TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHN3MOB)

100 O6006mmeHue o Teme «OpraHu3Mel U cpea 1
0o0OUTaHUS

101 O6o6meHI/Ee 10 TeM€e «IDKOJIOTHS BUIOB U 1
TTOTTYJISILIAI

102 O6006menue mo Teme «buocdepa — 1
rio0abHas SKOCHCTEMa»

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Bbuonorus 10 knacc. Yrayonenusiit yposens. [lon pengaxiueii B.K. Illymuoro u I'.M.
Jpiviuiia.
Bbuonorus 11 knacc. Yrayonenusiit yposens. [lon penaxmueii B.K. Illymuoro u I'.M.
JpIiMimuiia.

METOANYECKHUE MATEPHAJIBI 1J151 YUUTEJIA
O6mas buonorus. 10-11 xnacc. Metoauueckoe nmocodue (yriayOieHHbIH YpOBEHb). 3aXxapoB
Brnagumup bopucosuu

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

POIII https://resh.edu.ru
Pemry EI'D https://reshu-ege-oge.com/
SKnacc

Chepym
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