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MHNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma no yueGHOMY npenmety "buonorus" (manee - OMosorusl) Ha YPOBHE CPEJHETO OOIIEero
obOpa3oBanus pa3zpaborana Ha ocHOBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHuu
B Poccuiickoit @enepanun», PI'OC COO, Konuenuuu npenojgaBanus yueoHoro npeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (heiepaabHOi pabodelt mporpaMMbl BOCIIUTAHHSL.

VYuebunslii npenmer «buonorus» yrinyonéunoro yposHs uzydenus (10—11 kmaccel) sBsieTCs OJJHUM
13 KOMIIOHEHTOB NpeAMeTHOW oOmacti «EcTecTBeHHO-Hay4Hble TpeaMeThl». COTJIacHO MOJIOKESHUSIM
@I'OC COO npodunpHBIE yueOHBIE TPEIMETHI, H3ydaeMble Ha YIITYOJEHHOM YPOBHE, SIBIISIOTCS CIIOCOOOM
middepeHnanuu o0ydeHHs Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHHWS W TPU3BAHBI 00CCIICYHUTH
MIPEEMCTBEHHOCTh MEXK/y OCHOBHBIM OOIIIMM, CPEIHUM OOILIUM, CPEIHUM MPO(HECCHOHATFHBIM U BBICIIAM
oOpa3zoBanueM. B To jxe Bpemsi KaAblil U3 3THX Y4EOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MIPUOPUTETHOE pEIlIEHUE OOpa30BaTENbHbIX, BOCHUTATENBHBIX W Ppa3BUBAIOIIMX 3a/ad, CBS3AHHBIX C
npodopueHTanuell o0yJaromuxcss U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW 00JacTh HayyHOTro
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUITMHOM, SKOJIOTHEHN, TICUXOJIOTHEN, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no yueObHomy npenmery "buosorus" ga€t npeacraBieHue o UEIU U 3a7a4ax U3y4eHUs
yueOHoro mpenmera «buosnorus» Ha yriayOnEHHOM ypOBHE, OompenaemsieT obOsi3aTeabHOe (MHBAPHAHTHOE)
MpeIMETHOE COJIEpXKaHKUe, €ro CTPYKTYpHUpPOBaHHE MO pas3fesiaM U TeMmaM, pacHpelesieHHue Mo Kiaccam,
PEKOMEHAYET MOCIEA0BATEIbHOCT, M3Y4YEHUsSI Y4YeOHOro Marepualia ¢ Y4ETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€U, JOTMKH Yy4eOHOTO MpoIlecca, BO3pPacTHBIX OcOOeHHOcTel oOydaromuxcs. B
MporpaMMe Mo OHOJIOTMM pealin30BaH MPUHIMI MPEEMCTBEHHOCTH C M3y4eHHEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, O6narogaps yeMy MPOCMAaTPUBAETCS HAMPaBIEHHOCTh HA MOCIEAYIOIIee
pa3BuTHE OHOJIOTUYECKHX 3HAHWM, OPHEHTUPOBAHHBIX Ha (POpPMHpPOBAHHE €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, SKOJIOTMUYECKOT0 MBIIIJICHUS, MPEACTaBIEHUI O 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTAaHUE
OEepeKHOTO OTHOIIECHUS K OKPYKAIOIICH MpUpOAHOM cpene. B mporpamMmme mo OHOJIOTHH Takke MOKa3aHbI
BO3MOJKHOCTH y4eOHoro npeameta «buomnorus» B peanmmsainuu TpedoBanuii ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METAINPEJIMETHBIM U MPEIMETHBIM pe3ylibTaTaM OOy4YeHHs U B (JOPMHUPOBAHMU OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHOM 1EATEIbHOCTH 00yYaIONINXCS 110 OCBOCHHIO COJICPKAHUS OMOIOTMYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 00pa3oBaHusl.

VYueOupiii mnpeamer «buonorus» Ha YpoBHE cpenHero oOmiero o00pa3oBaHUs —3aBepllaeT
Oouosnoruueckoe oOpa3oBaHHME B IIKOJIE M OPHEHTUPOBAH Ha pacCUIMPEHUE U YIUIyOlieHue 3HaHHM
oOyyarouuxcs O KUBOM MPUPOJAE, OCHOBAX MOJEKYISPHOW U KIETOYHOW Ouosoruu, 3MOpPHOJIOTHH U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJOTHH.

W3yuenue yuebHoro mnpeamera «buonorus» Ha yriyOJeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYalOIIUXCS K MOCIEAYIOUIEMY MOJYy4EeHHI0 OHOJIOTMYECKOro 00pa3oBaHUs B By3aX H
OpraHu3aiusax cpenHero npodeccuonaabHoro oopazoBanus. OCHOBY €ro cojAep KaHHs COCTABIIET CUCTEMA
OMOJIOTMYECKUX  3HAHWM, TMOJYYEHHBIX TPU  U3YYEHUU  OOYYAIOMIMMHCS  COOTBETCTBYIOIIMX
CHUCTEeMAaTUYECKUX Pa3/IeJoB OMOJIOTUU Ha YPOBHE OCHOBHOTO 0011ero oopazosanus, B 10—11 kmaccax atu
3HAHUS TMOJIYYalOT pa3BUTHE. Tak, pacHIMpeHbl U YIriIyOJieHbl OHOJOTHYECKHE 3HAHHUS O PACTCHHSIX,
KUBOTHBIX, I'prubax, OaKTepusiX, OpraHu3Me 4YeloBeKa, OOIIMX 3aKOHOMEPHOCTSIX XKU3HHU, JOMOJHUTEIHHO
BKJIFOYEHbI OMOJIOTMYECKHE CBEICHMSA MPUKIAJHOIO U TOUCKOBOTO XapakTepa, KOTOpble MOXHO
UCIOJb30BaTh KaK OPUEHTHPBI JUIS MOCHeayromero Beidopa npodeccun. Bo3moxkHa Takke HWHTErparus
OMOJIOTUYECKUX 3HAaHUI C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJTYYECHHBIMH OOYUYaIOIIUMUCS NPU U3YYEHUU
(bu3MKYN, XUMUH, Teorpa@uu 1 MaTeMaTHKH.

CrpykTypa mporpamMMmsl mo ydeOHOMy npeamery "buosnorus" oTpakaeT CHCTEMHO-YpOBHEBBIH U
HBOJIFOLIMOHHBINA MOXO0/1bI K U3y4eHUIo 6nonoruu. CoryiacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE AJIS JKUBBIX CHUCTEM pPa3HOIO YpPOBHS OpPraHM3alMM, ABOJIOLMU OPraHUYECKOTO MHUpa Ha
3emMiie, COXpaHEHHUs] OMOJIOTMYECKOro pa3HooOpasusi ruiaHeTsl. Tak, B 10 kiacce M3ydaroTCsl OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOH OHOJOrMM, SMOPHOJIOTHMM M OHOJOIMHM Pa3BUTHUS, T€HETUKU U CEJEKIHH,
OMOTEXHOJIOTMM M CHHTETHYECKOW OMOJIOTHH, aKTyalIM3HPYIOTCS 3HAHUS OOYydYaroUIMxcsi Mo OOTaHUKE,



300JIOTHH, aHATOMUH, (prusnosioruu 4enoBeka. B 11 kimacce m3y4yaroTcst SBOJIIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U yueHHue o orocdepe.

YueOHblii mpeamer «buosorus» npu3BaH 00ECHCUYUTh OCBOCHHE OOYUYAIONTUMUCS OMOJIOTHYECKUX
TEOPUN U 3aKOHOB, UAEH, IPUHUMIIOB U IIPABUJIL, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPa, 3HAHUH O CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSX KIETKH, OPraHu3Ma, MOIMYJISIHH,
OMOIIeH03a, KOCHUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH, TIPUKJIAIHBIX ACMEeKTax OMOJIOTMYECKHX 3HaHWHK. s pasBUTHS W TOJIEp)KaHUS HHTepeca
oOyyaromuxcss K OWOJIOTMM HapsAy CO 3HAUYUTEIBHBIM OOBEMOM TEOPETHYECKOrO MaTepuaia B
COJIEp’KaHUU IIPOrPaMMBbl IO OMOJIOTUU IIPEYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJIEHUS U Pa3BUTUS
TOM WM HHOM oOnacTu OMOJNOIMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyO€KHBIX YUYEHBIX B pEIICHUE
BOXHEWINX OMOJIOTHYECKUX U IKOJOTHUYECKHX MPOOIEM.

Lenp wu3yuenuss yueOHOro mnpeamera «buonorus»» Ha yriyOIEHHOM YpPOBHE — OBJIAJICHHUE
00y4aroUMMUCS 3HAaHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHU3al[iy KUBbIX CUCTEM PA3HOTO paHra
U pUOOpeTeHne YMEHUI UCTIONIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONpeAeNEHHON 00JacTH
podeccHoOHaAIbHON JEesITebHOCTH, CBSI3aHHOW C OMOJIOTHeN, WM K BbIOOPY y4eOHOro 3aBeleHUs s
MIPOJIOJIKEHHS] OMOJIOTHYECKOT0 00pa30BaHus.

JlocTmkeHne 1Leaud u3ydeHus ydeOHoro mnpeamera «buosorus» Ha yriayOia€HHOM ypOBHE
obecrieunBaeTcs pelIeHueM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYaloIIUMHCS CUCTEMbl OHOJIOTUYECKUX 3HAaHUN: 00 OCHOBHBIX OHMOJIOIMYECKHUX
TEOPUSIX, KOHIIETIIIHSX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpaBUjlaX, COCTABISIOUIUX COBPEMEHHYIO
€CTECTBEHHO-HAY4YHYI0 KapTUHY MHpa; O CTPOEHHUU, MHOTOOOpa3suu U OCOOEHHOCTAX OMOJIOTHYECKHX
cucteM (KJIeTKa, OpraHu3M, MOMYJISIMs, BUJI, OMOreolneHo3, 6uocdepa); 0 BBHIAAIOMIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEJIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOydJaroluxcsd C METOJAMM IO3HAHMS JKUBOM MPUPOABL: HCCIEI0BATEIbCKUMHU
METOJIlaMU OHMOJIOTHYECKHX HayK (MOJEKYISIPHOW M KJIETOYHOW OWOJOTHH, SMOPHOJOTHH W OHOJIOTHH
pa3BUTHS, TEHETUKU M CENeKUUH, OMOTEXHOJOIMM W CHHTETHYECKOW OWOJIOTHH, MajeoHTOJIOTUH,
9KOJIOTUH); METOJIAMH CaMOCTOSTEIIBHOIO NMPOBEICHUsI OMOJIOrMUECKUX UCCIIEOBAHNI B 1aOOPAaTOPUH U B
npupo/ie (HabroieHne, U3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNIE);

OBJIZICHUE 00YyYaIOIMMHUCA YMEHUSIMH: CaMOCTOSITEIbHO HAXOJUTh, aHAJIM3UPOBATh U MCIIOJIB30BATh
OuosIornYecKyr0 MHGOpPMAalMIO; I0JIb30BAaThCSl  OUOJOTMYECKOM TEPMHHOJIOTHEHl UM CHUMBOJIUKOM;
YCTAQHABJIMBATh CBSA3b MEX]Y Pa3BUTHEM OMOJIOTUM U COLMAIBHO-YKOHOMHUYECKUMH U HKOJOTUUYECKUMHU
npobieMaMM 4eJI0BEYECTBA; OLICHMBATh IIOCIEACTBUS CBOEH JESTENbHOCTM IO OTHOUIEHUIO K
OKpyXKarolllel MPUPOAHOM cpene, COOCTBEHHOMY 370POBBIO M 3JI0POBBIO OKPYXKAIOIIUX JIHOJEH;
00OCHOBBIBaTh M COOJIOAATH MEPbl MPOPUIAKTUKN MHPEKIMOHHBIX 3a00J€BaHMi, IpaBUiIa MOBEIEHHS B
npupojsie U obecreueHus: 6e30MacHOCTH COOCTBEHHOM >KU3HEACSTEIbHOCTH B UPE3BBIYAMHBIX CUTyalUsX
IIPUPOJHOIO U TEXHOT'€HHOI'O XapaKTepa; XapaKTepH30BaTh COBPEMEHHbIE Hay4YHbIE OTKPBITHS B 00JacTh
OHOJIOTHH,

pa3BuTHE y OOYyYaroIUXCAd MHTEUICKTYalbHbIX M TBOPYECKUX CHOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSAMHU U COBPEMEHHBIMH UCCIIEIOBAaHUSAMU B OMOJIOIMH, pelIaeMbIMU
el MnpoOieMaMH, METOAOJIOTHEH OHOJOrMYecCKOro HCCIe0BaHMs, MPOBEICHHUS HKCIEPHUMEHTATbHbIX
HCCIIeIOBAaHUM, pelIeHns: OMOJIOTHYECKUX 3a1a4, MOJAECTUPOBaHNUS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y 00YJaOUIMXCSl IEHHOCTHOT'O OTHOILIEHUS K JKUBOM MPUPOJE B LIEJIOM U K OTJACIBHBIM
e€ 00beKTaM U SABJICHUAM; (OPMUPOBAHNE HKOJOTHUECKON, TeHETHUECKOW IPaMOTHOCTH, OOIIEH KyIbTYphI
MIOBECHHUS B IPUPOJEC; NHTETPALIMH €CTECTBEHHO-HAYUHBIX 3HAHUM;

npuobpereHue OOy4arOIMMHUCS KOMIIETEHTHOCTH B  PAallMOHAIBHOM  MPHUPOJOMNOJIB30BAaHUU
(cobmofieHne TpaBWiI TMOBEJICHHUS B IPHUPOJE, OXPaHbl BHJIOB, IKOCHCTEM, OHOCGEpHI), COXpaHEHUHU
COOCTBEHHOTO 37I0POBbS M 370pPOBbS OKpYXKalOLMX JioAed (coOmrofeHuss Mep NpopHIaKTHKU
3aboJeBaHMii, oOecrieyeHne 0e30MacCHOCTH KU3HEIEATEIbHOCTH B UPE3BBIYAMHBIX CUTYaAlUAX MPUPOTHOTO
U TEXHOTEHHOTO XapakTepa) Ha OCHOBE UCIIOJIb30BaHUS OMOJIOTHUYECKUX 3HAaHUM W yMEHUil B
IIOBCEIHEBHOM JKU3HY;



CO3JIaHUE YCIOBHU Ui OCO3HAHHOTO BbIOOpa OOYYarOIMMHKCS WHIUBHIYaIbHOH 00pa30BaTEeNIbHOM
TPAaeKTOPUH,  CHOCOOCTBYIOIIEH  TOCIENyIOUIeMy  NpPO(PECcCHOHATBHOMY  CaMOOIPECICHHIO, B
COOTBETCTBUY C MHMBUIYaJIbHBIMH HHTEPECAMHU U IOTPEOHOCTSIMH PErHOHA.

OOiiee 4YMCIO YacoB, OTBEACHHBIX Ha HM3y4YCHHE OHOJIOTUM Ha YrIIyOJIEHHOM YPOBHE CpPEIHEro
obmiero oopazosanwsi, cocraBisier 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Hezgento), B 11 kmacce — 102
yaca (3 yaca B HEZCIIIO).

Ot160op OpraHM3alMOHHBIX (OPM, METOJOB M CPEIACTB OOyYeHHS OWOJOTMU OCYIICCTBIISCTCS C
y4€TOM CHEUU(PHUKH €ro COJACPKAHUS U HAIPABICHHOCTH Ha MPOJIOJDKEHNUE OMOJIOTHYECKOTO 00pa3oBaHuUs
B OpPraHM3alUsIX CPETHEr0 MPO(ECCHOHATBHOTO M BBICIIETO 00pa30BaHUsL.

O0s13aTebHBIM YCIIOBUEM TIPpU 00ydeHHH OMOJIOTHH Ha YTIyOJE€HHOM YpOBHE SIBJISCTCS IPOBEICHUE
1a00paTOPHBIX M MPaKTHYSCKUX paboT. Tarke ydacThe OOydyaromuXcsi B BBIMOJHCHUU IMPOCKTHBIX U
y4eOHO-UCCIIeI0BATEIbCKUX padoT, TeMaTHKa KOTOPBIX OMPEACISICTCS YUYUTEIEM Ha OCHOBE MMCHOLIMXCS
MaTepHUaTbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACICHHOE KVpPCU80OM, HE BXOAUT B MPOBEPKY TIOCYIAapCTBEHHOMN
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast Ouojorusi — KOMIUIeKcHass Hayka. KpaTkasg wuctopuss pas3BUTHS OHOJIOTHH.
Bbuonornyeckne Hayku M u3ydaemble UMHU NpoOnembl. DyHIaMEHTaIbHBIC, MPUKIAJAHBIE M TOMCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OuoJiorTuM B (HOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa.
[Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHUE OMOJIOTUM B MPAKTUYECKOW AEATEIbHOCTU YEJIOBEKa:
MEHUIINHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Mennens,
B. U. Bepnanckuii, U. I1. T1aBnos, . 1. Meunukos, H. U. Basunos, H. B. Tumocdeer-Pecosckuii, k.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMny, «CrucreMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucrempl Kak mpeaMer wusydeHuss Ouosiornu. CBOMCTBa JKUBBIX CHCTEM: E€IMHCTBO
XMMHYECKOTO COCTaBa, TUCKPETHOCTb W LEJIOCTHOCTb, CIOKHOCTb M YIOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPraHMU3alMsl, CAMOBOCIPOM3BEICHUE, PA3APAXKUMOCTb, HW3MEHUYHMBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHu3aiuy >KUBBIX CHUCTEM: MOJICKYJSIPHBIN, KJIETOYHbIA, TKAaHEBBINA, OPraHU3MEHHBIM,
MOMYJISIIMOHHO-BUIOBOM,  AKOCHUCTEMHBIH  (OMOTEOIICHOTHYECKHUIA), OonocdepHbIi. [Tpomeccsr,
MIPOUCXOJAIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU XKUBOro. JKHU3Hb Kak (opma CyliecTBOBaHUS
Marepuun. Hayku, nzydaromnye >kMBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHn3aluu.

N3yuenne kuBBIX cucTeM. Meroasl Ouonormdyeckod Hayku. HaOmrogeHuwe, u3MepeHwue,
JKCIIEPUMEHT, CUCTEeMaTu3auus, MmertaaHaiu3. lIoHsATHE O 3aBUCUMOM W HE3aBUCUMOM IepEMEHHOM.
[TnanupoBanue sxcriepumenTa. [loctanoBka u nposepka runotes. Hynesas runoresa. [lonstue Be16opku u
e€ gocroBepHOocTh. Pa3Opoc B Ouonormueckux naHHbIX. OIEHKAa JTOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaToB. IIpunHbI HCKaXKEHUs pe3ynbTaTOB IKCHepruMeHTa. [IoHsATHE CTaTUCTHYECKOTO TecTa.

JdeMoHcTpanun

Tabmuis! u cxempl: «OCHOBHBIE PU3HAKU KU3HI», «bHonornueckue cuctemsl», «CBOMCTBA KUBOM
MaTtepum», «YpOBHU OpraHu3alUd >KUBOW NpHUPOAbDY, «CTpOE€HHE KUBOTHOM KiIeTKnW», «TkaHu
KUBOTHBIX», «CHCTEMBI OpPraHOB YeOBEYECKOro opraHu3May, «buoreouenos», «buocdepay, «Metoas
W3Y4YEHUS KUBOU MIPUPOIBDY.

Ob6opynoBanue: nabopatopHoe oOOpyJOBaHWE Ui MPOBEICHUS HAOMIOACHUM, W3MEpeHuil,
JKCIEPUMEHTOB.

IIpakTnueckas padora «Vcnosip30BaHuE pa3INnYHbIX METOJ0B IIPU N3YUYEHUU KUBBIX CHCTEM.

Tema 3. Buonorus KijieTrku

Knerka — cTpykTypHO-(QYHKIIMOHANbHAs eAnHUIA KuBoro. VMicropus oTkpbiTHs KieTku. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos). OcHOBHbIE TOJ0XKEHUS
COBPEMEHHOM KJIIETOYHON TEOPUHU.

Metoabl MOJEKYJISIPHOH W KJIETOYHOW OMOJIOTMH: MHKpPOCKOIUS, XpomaTorpadus, snekrpodopes,
METOJI MEUEHBIX aTOMOB, TU(QepeHInaTbHOe IEeHTPUPYrHpOoBaHNe, KYIbTUBUPOBAHUE KIETOK. M3y yenue



Qukrcuposannvix Kiemok. IEKTpoHHass MUKpockonus. Kowugokanrenas mukpockonus. Bumanvhoe
(npudsicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer 1 cxembl: «CBETOBON MHUKPOCKOI», «DIEKTPOHHBIM MHKPOCKOI», «lcropus pa3zButus
METOJIOB MUKPOCKOTII.

O0opynoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOIpENapaTbl PAacCTUTEIbHBIX, JKUBOTHBIX W
OaKTepUATBHBIX KIIETOK.

IIpakTuueckas padora «M3ydeHue METONOB KJIETOYHOW Owojorum (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. XuMnueckasi opranu3anus KJIeTKH

XHWMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- M YJIBTPAMHUKpPOdJIEMEHThl. Boma m €€ poisib Kak
pacTBOpUTEINs, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPErynsiuuu. MuHepaabHble
BEIIECTBA KJIETKH, UX Onosornyeckasi posib. Posib KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonormyeckue mnonuMmepsl. benku. AMHUHOKHCIOTHBIN COCTaB
oenkoB. CTpyKTypbl O6enkoBoi Mosekyibl. [lepBuunas cTpykrypa Oenka, menTHAHAs CBsS3b. Bropudnas,
TpeTUYHasi, 4YeTBepTUYHas CTPYKTypbl. Jlenarypamus. CsolictBa OenkoB. Kitaccudukanus OenkoB.
buonoruueckue pynxum 6enxoB. [Ipuonsi.

VYrneBoapl. MoHOcaxapupl, AWcaxapuabl, OJUTrOcaxapuabl W monucaxapuapl. OOmui mIaH
CTpOEeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBoJ0B. buonornueckue QyHKIIMHN yriIeBOJOB.

Jlunuger. ['mapodunsHO-THApOGOOHBIE cBoMcTBa. Kiaccudukanus mumumos. Tpuraunepuasl,
dbochomumnuapl, BOCKU, crepoubl. buonorndeckue ¢pyHkimu aunuaoB. OOIMe CBOMCTBA OMOJOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. [JHK u PHK. Ctpoenue HyknenHoBbeix kuciaoT. Hykneotuasl. [Ipunuummn
komruieMeHTapHocTu. [IpaBuio Yapradda. Crpykrypa JIHK — nBoiinas cnupanb. MecToHaX0XICHUE H
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunu PHK B kietke.

Crpoenune mosekyiasl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonorudeckue GyHKIUnU
AT®. BoccraHOBIIEHHBIE IEPEHOCUYUKHY, UX (DYHKIIUU B KIIE€TKE. /Ipyeue Hyxkieozuompugpocghamor (HTD).
CexBenupoBanue [IHK. Memoouwl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouonorusi: OHOXUMHYecKHMe U Ouodu3MuecKkue HCCIeOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJEKYl. Moodenuposanue cmpykmypsl u QyHKyuti 6UOMONEKYT U UX
Komniexkcos. Komnvromepmwiii Ouzaiii u OpeaHu4ecKull Cunmes 6UOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpanun

[Toptpersr: JI. Ilomunr, JIx. Yorcon, ®. Kpuk, M. VYunkuuc, P. ®@pankiun, ®. Conrep, C.
[Ipy3unep.

Huarpammbl: «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B HEXKMBOM mpupojey, «PacnpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOI MPUPOIELY.

Tabmumsr u cxembl: «llepuoanyeckas TabmuIa XUMHYECKUX SJIEMEHTOBY», «CTpOCHHE MOJEKYIbI
BOJbI», «BemiecTtBa B cocTtaBe opraHu3mMoB», «CTpoeHHe MONeKyibl Oenka», «CTpyKTypsl OEIKOBOMH
MOJIEKyNb», «CTpO€HHEe MOJEKYN YIIIeBOJOB», «CTpoeHue MOJeKyl JunuaoBy, «HykienHoBbie
KHUCIIOTBI, «CTpoeHne MoJekyibl ATOy.

Ob6opynoBaHue: XUMUYECKas ocyia U 000pyI0BaHuUE.

JlabopaTopnas padora «O0HapyxeHHEe OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopHas padora «/ccrnenoBannue HyKIEMHOBBIX KHCIIOT, BBIICIEHHBIX U3 KIIETOK Pa3IuYHBIX
OpPraHU3MOBY.

Tema 5. CTtpoenne u pyHKIMHU KIETKH



Tumbl  KJIETOK:  dyKapHOTHYecKass M mpokapuoTwueckas. CTpyKTypHO-(pyHKIHMOHAIbHBIC
00pa3oBaHUS KJICTKH.

Crtpoenne mnpoxkapuoTndyeckoil kieTku. Kinerounas crenka Oakrepuii M apxeil. OcoOGeHHOCTH
CTPOCHHUSI TeTepoTpOodHONH W aBTOTPO(HONW MPOKAPHOTHUYECKUX KIETOK. MECTO M poJjib MPOKapuoT B
OnoIIeHO3aX.

Crtpoenne W (YHKIMOHHPOBAHWE OSYKAPHUOTHYECKOW KieTku. I[lmasmatmueckas MemOpaHa
(mmazmanemma). CTpyKTypa IU1a3MaTHYecKoi mMeMmOpaHbl. TpaHCIIOPT BeIIeCTB yepe3 IIa3MaTHYeCKyIo
MeMOpany: maccuBHbIN (muddy3ust, obneruénHas auddys3us), aKTUBHBIA (TIEPBUYHBIA M BTOPHYHBIN
aKTHBHBIN TpaHcmopT). [lomynponunaemocTs MeMOpanbl. PaboTa HaTpuii-KanneBoro Hacoca. DHIOIUTO3:
MUHOLUTO3, (aronnTo3. Dk3omuTo3. Kiterounas crenka. CTpykrypa ¥ (YHKIMH KJIETOYHOW CTEHKHU
pacTeHuii, rpuboB.

Huronnazma. Ilutozoms.  [lutockener. JIBuxkeHue  1urToruiazMbl.  OpraHouabl  KJIETKH.
OnHomeMOpaHHBIE OpraHOUIBI KIETKU: dHAoIIa3Marnueckas cetb (IO11C), anmapart ['oab1Ku, JIM30COMBI,
uX cTpoeHne u QyHKIuU. B3auMocBsa3b 0JHOMEMOpaHHBIX OPraHOUIOB KiIeTKH. CTpoeHue rpaHyssipHOrO
petukynyma. Mexanuzm nanpaenenus oeaxog ¢ IIIC. CunTe3 pacTBOPUMBIX OelKoB. CHHTE3 KJIETOUYHBIX
MeMOpaH. ['maakuil (arpanysasipHbIN) 3HIOMIa3MaTHUYeCKUil peTuKkyiayM. CekpeTopHas (QyHKIMS anmapaTa
lNombxu. Moouguxayus 6enkos 6 annapame [onvoocu. Copmuposka 6enkos 6 annapame Ionboxcu.
Tpancnopr BemecTs B KiIeTKe. Bakyosn pactutenbHbIX KieTok. Knerounslit cok. Typrop.

[TonmyaBTOHOMHBIE OPTraHOU I KJIETKH: MUTOXOHIPUH, TUTACTUBL. [Ipoucxoscoenue Mumoxonopuii u
naacmuod. Cumobuoecenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHre U (QyHKIMH MHUTOXOHIPUN H
wiactul. [lepBudHble, BTOPUYHBIE U CIOXHBIE IIACTU/IBI (POTOCUHTEZUPYIOIIMX dYKApUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOTIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranouabl kietku CrtpoeHue M (YHKIIMM HEMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
PuGocomel.  [Ipomeswcymounvie guramenmol. MUKpOPUIaMEHTHL. AKmuHo8ble MUKpODUIAMEHmMbI.
MpleyHble KIETKU. AKMUHO8ble KOMNOHEHmMbl HembluleyHblX Kiemok. MukpoTpyOouku. KieTouHslit
neHTp. CTpoeHue U IBIWKEHUE )KTYTUKOB U peCHUYCK. MHUKpOTpyOOUKH 1uToIIa3Mel. Llentpuons. benxu,
accoyuuposanHuvle ¢ MUKpogunamenmamu u muxpompyboukamu. MomopHule denxu.

SAnpo. OGosouka szpa, XpOMaTHH, KapUOIIa3Ma, SAPBIINIKH, UX CTpoeHHe U (yHKUMH. SnepHbIi
0enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACIIONIOKEHHUE XPOMOCOM B MHTEp(Da3zHOM sifpe. Dyxpomamun u
2cemepoxpomamut. benku XpoMaTuHa — TUCTOHBI. [JuHamuxa s0epHoti 0bonouku 6 mumose. Aoepmbiii
Mpaucnopm.

Knerounsie BriroueHus. CpaBHHUTENbHAs XapaKTEpUCTHKA KIETOK JYKapHOT (PacTUTEIbHOM,
YKUBOTHOM, TPHOHON).

JdeMoHcTpanun

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

Tabmuper u cxembl: «CTpoeHHE JYKapHOTHUYECKOW KieTKn», «CTpOoeHUEe >KUBOTHOU KIETKHY,
«CTpoeHHe pacTUTEIbHOU KIETKN», «CTpoeHHe MUTOXOHIpUMNY», «Sapoy, «CTpoeHre MPOKapuOTUYECKOM
KIIETKI».

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MMKPOIIpPENapaTbl pacTUTENbHBIX, MXHBOTHBIX KJIETOK,
MUKpOITpenapaTsl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnuyeckas padora «/I3ydeHne cBOMCTB KIETOUHOH MeMOpPaHBD».

JlabopaTopHas pa6ora «/ccinenoBanue mia3mMoian3a 1 JeIa3Moan3a B paCTUTEIbHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue ABM)KEHHS LUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPAaLCHNE JHEPTHH B KJIETKe



AccuMWISIIMA ¥ AUCCUMIUIILUS — JBE CTOPOHBI Merabonm3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIA W TeTepoTpOodHBIH. YyacTue KUCIOpPOAa B OOMEHHBIX HpoleccaXx. DHEPreTHYECcKoe
obecnieuenue kietku: npespamienne AT® B 0OMeHHBIX Tporieccax. PepMEeHTATUBHBIN XapaKTep peakuuit
KJIETOYHOTO MeTabonm3Ma. DepMEeHTBhI, UX CTPOCHHE, CBOMCTBa M MexaHu3M neiictBus. KodepMmeHTHI.
Otnuunst ¢GepMEHTOB OT HEOPraHWYECKUX KaTalM3aTOpOB. BelKH-akTUBAaTOPBl W OCNKH-WHTHOHTOPHI.
3aBHCHMOCTH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIUN OT PA3IMUHBIX (PAKTOPOB.

[lepBu4HBIN CHHTE3 OPraHUYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbL
@pomocunmes y 6axmepui. Ceemocodouparowjue nuemeHmuvl U NUSMEHMbl PeaKyuoHHo20 yenmpa. Poib
XJIOPOILIACTOB B Tiporiecce dotocuHTe3a. CBeroBass u TeMHOBas ¢a3bl. @omoovixanue, Cz., Ca- u CAM-
munsl  gpomocurmesa. IIpoayKTHBHOCTh (GOTOCHMHTE3a. BnusHHME pa3nudHbBIX (PAKTOPOB HA CKOPOCTH
¢doTocuHTe3a. 3HaueHue (PoToCUHTE3A.

XemocuHre3. Pa3zHooOpazue OpraHM3MOB-XEMOCHMHTETHKOB: HHUTpUGUUUpPYIOIIHE OaKkTepHH,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AmnasrpobHble opranu3mbl. Bunbl 6poxenus. [IpoaykTsl OpoxkeHUs 1 UX UCTIOJIb30BAHUE YETOBEKOM.
AHa’poOHBIE MUKPOOPraHMU3MbI Kak 00BEKTHl OMOTEXHOJIOTMH U BO30YIUTENN O0Ie3HEH.

AspoOHBIE OpraHuM3Mbl. JTambl dHEepreTudeckoro ooMena. IloaroroButenbHbIA dTam. [nmukomm3 —
0ECKHCIOPOJHOE PACUIEIIEHUE TITFOKO3bI.

buonoruueckoe oxucieHue, WIM KJIETOYHOE JbIxaHue. Pojb MUTOXOHIpHII B mpoleccax
ononornueckoro okucieHus. luxmmueckuwe peakmuu. OxucnutenbHOe (QochopuaupoBanue. Iuepeus
Membpannoeo epaduenma npomornos. Cunmesz ATD: paboma npomonnou AT@-cunmasvl. IlpenmyriecTra
a’poOHOTO TTyTH 0OMEHa BEIeCTB mepe aHadpOoOHBIM. DPPEKTUBHOCTH YPHEPTETHIECKOTO OOMEHaA.

JdemoHcTpauuu

[Moptpersr: k. Ilpuctiu, K. A. TumupszeB, C. H. Bunorpaackuii, B. A. Ouremsrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DOTOCHHTE3», «DHEpPreTUUecKuii oomMen», «buocunres Genka», «CTpoeHue
bepmenTay, «XeMOCHHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHUE JUIsl TNPUTOTOBIEHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JladopaTopHas padGora «V3ydeHHe KaTaIMTHYECKOW AaKTUBHOCTH (EepMEHTOB (Ha mpuMepe
aMuUIIa3bl WK KaTaiasbl)y.

JlabopaTopHass pabGora «/I3yueHue (epMEHTaTUBHOIO pacCHICIUICHUS MEPOKCHAa BOJOpPOJA B
PaCTUTENBHBIX U )KUBOTHBIX KIETKaX.

JlabopaTopnasi padora «CpaBHeHHE POIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXAHU.

Tema 7. HaciiencrBennasi uH(popManus U peaju3anus eé B KJIeTKe

Peaknuun marpuuHoro cunresa. [IpuHLIMI KOMIUIEMEHTApPHOCTH B PEAKLMSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacneactBeHHoM wuH(opmanuu. ['eHeTmueckuii Koja, ero cBoiictBa. TpaHckpunmus —
MatpuuHblii cuHTe3 PHK. IlpuHLMNBI TpaHCKpUIILIMU: KOMIUIEMEHTApPHOCTh, AHTUIIAPAJIEIbHOCTD,
acuMMmeTpu4yHocTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyiowue PHK.

Tpancnsanus u e€ sransl. Yuyactue TpancnopTHeix PHK B OnocunTese Oenka. YcnoBus 6uocunresa
6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OnocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enos. OpraHuszanys reHoMa y MPOKapuoT U 3yKapHOT.
Perynsnus akTuBHOCTH I'eHOB y mpokapuoT. ['unotesa onepona (®. XKaxoO, XK. Mano). Monexynapueie
MexaHusMbl dKCnpeccuu 2eno8 y sykapuom. Ponv xpomamuna 6 pecynayuu pabomul cenog. Perymsuus
0OMEHHBIX IpolieccoB B kieTke. KieTouHslii romeocras.



Bupycsl — HekieTouHble (GOPMBI KU3HU M 0OIUraTHble mapasutbl. CTpOoeHHE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuenmwiti yuki JHK-codepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghazos. Obpamuas mpaHCKpunyus, peeepmasa, uHmezpasd.

Bupycusie 3a0osieBaHus uenoBeka, XUBOTHBIX, pactenuid. CIINJ, COVID-19, conmanbubie U
MEUIMHCKUE MPOOIIEMBI.

buoungopmamura: unmeepayusi u aumanuz 6orvwux maccusos («bigdatay) cmpykmyphvix
buonocuueckux oannvix. Hanomexnonozuu 6 ouonozuu u meouyute. llpoepammupyemvie ynkyuu 6e1xos.
Cnocobvl docmasku 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUI.

Tabnuub! u cxembl: «buocunTes 0enkay, «I'eHeTnueckuit Koy, «Bupyce», «bakrepuodaruy.

IIpakTnueckas padora «Co3aHue MOJENIN BUPYCa.

Tema 8. /Ku3HeHHBIN HUKJI KJIETKH

Knerounslii nukin, ero mepuonsl u perynasuus. Mutepdaza u mMuto3. OcoOEHHOCTH MPOIIECCOB,
npoTtekamux B uHtepdase. Iloaroroska kietku k aeneHuto. [IpecunreTnueckuil (MOCTMUTOTUYECKUN),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (MPEMUTOTUUECKHI ) TEPHOIbI HHTEP(A3BI.

Marpuunsiii cunte3 [JHK — permukanus. ITpuanuner permukanuu JIHK: xommieMeHTapHOCTS,
ITOJTYKOHCEPBATUBHBIM CHUHTE3, aHTUNApaienbHOCTh. MexanusMm perumkanun JIHK. Xpomocowsr.
Ctpoenue xpoMocom. TeroMmepsl U TeroMepasa. XpOMOCOMHBIA HA0OP KIETKH — KapHOTHIIL. JATImOuaHBINA
Y TaIIOUIHBIN Habopbl XpoMocoM. ['oMoornynbie XxpoMocomsl. [1os10BbIE XpOMOCOMBI.

Henenue xinerku — muto3. CTaguu MHTO3a M TMPOMCXOJSAUIME B HUX Mpolecchl. THMbl MHUTO3a.
Kaprokunes n nutoknnes. buosnornueckoe 3HaueHrEe MUTO3a.

Perymsuus MuTOTHYECKOTO LIKMKIIA KIETKHU. [IporpammupyemMas kiieTouHasi rudesib — anomnTos.

Knerounoe sapo, Xpomocombl, (yHKIIMOHANbHAs TeHOMHKA. Mexanusmvl nponughepayuu,
oughgepenyuposxu, cmapenus u eubenru kiemox. «L{ugpposas kiemka» — ououHghopmamuueckue mooenu
@DYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpauuu

Tabmuipt 1 cxembl: «KU3HEHHBIA UK KIETKW», «MuT03», «CTpoeHrne XxpoMocom», «Perukanms
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy».

JlabopaTopHnass padora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. Ctpoenne u pyHKIHUM OPraHU3MOB

buonoruueckoe paznooOpasue opraHu3MoB. OHOKIETOYHBIC, KOJOHHUAIbHbIC, MHOTOKJIETOYHBIC
OpraHU3MBblI.

Oco0OeHHOCTH CTPOEHHUS M KU3HEICATEILHOCTH OJHOKIETOUHBIX OpraHu3MoB. baktepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, pyrue NpoTUCThl. KooHHaNbHBIE OpraHU3MBIL.

B3anMocBs3b yacTeld MHOTOKJIETOYHOTO Opranus3ma. TkaHH, Opranbl U CUCTEMbI OpraHoB. OpraHusm
Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHei: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOMSIIIAS,
OCHOBHasi, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (QYHKUMNA M paCIONOXKEHUS TKaHeH B opraHax
pacTeHuN.

TkaHM >KMBOTHBIX M 4eJlOBeKa. THMbl >KMBOTHBIX TKaHEH: SNUTEIUANbHAsl, COCIWHUTENbHAS,
MblIleyHasi, HepBHas. OCOOCHHOCTH CTpoeHHUs], PYHKIUN U PACTIOTIOKEHHS TKaHEH B OpraHax >KUBOTHBIX U
4eJI0BeKa.



Opranel. BereratuBHble M TIeHEpaTHUBHbIE OpraHbl pacTeHuid. OpraHbl U CHUCTEMBI OPraHoB
YKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII1 1 BHyTpeHHUl ckeneT. CTpO€HHE U TUIIBI COEAMHEHUS KOCTEM.

JIBukeHHe OpraHu3MoB. JIBM)KEHHME OJHOKIETOYHBIX OpPraHU3MOB: aMEOOUAHOE, >KTYTUKOBOE,
pecHuuHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONMU3Mbl U HACTHH. [IBMKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbIIeyHas cucrema. Peduexc. CkeneTHple MBI U HX paboTa.

[Iutanue opranusmoB. lloryomenue BoOJbI, YIJIEKUCIOrO Tra3a W MHHEPAIbHBIX BEILECTB
pacrenusiMu. Ilutanue >xUBOTHBIX. BHYTpunosiocTHoe M BHYTPHUKIETOYHOE mnuieBapeHue. I[lutanue
MIO3BOHOYHBIX  JKMBOTHBIX. OTAenbl NMILEBAPUTENBHOTO  TpakTa. [luiieBapuTenbHbIE — KeEJE3bl.
[InmeBapuTenbHas cHCTEMA YEI0BEKA.

Jpixanue opranm3mMoB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. Juddy3us razoB uepes
MOBEPXHOCTh KieTkU. KoxkHoe apixanue. JlprxarenpHas MmoBepXHOCTh. JKabepHoe M JEroyHOE JIbIXaHUE.
JIbIxaHWe T03BOHOYHBIX JHBOTHBIX U YeEJOBEKa. OBOJIIOIMOHHOE YCIOKHEHHE CTPOEHUS JIETKUX
MMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeiabHasi CUCTeMa ueloBeka. MeXaHW3M BEHTWISUH JIETKUX Yy NTUL U
MIeKonuTamux. Perynsanus apixanus. JlpixareiabHble 00BEMBI.

TpancnopT BemeCTB y OpraHu3MoB. TpaHCIOPTHBIE CHUCTEMBbI PAaCTEHHU. TpPAaHCHOPT BEIIECTB Y
KUBOTHbIX. KpoBeHocHas cucrtema u e€ opranbl. KpoBeHOcHas cucTtemMa MO3BOHOYHBIX JKMBOTHBIX M
yenoBeka. Cepale, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyrum KpoBooOpalieHHs. OBOJIOLUUOHHbBIE
YCIIOKHEHHSI CTPOEHHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u e€ perynsuus.

Beinenenue y opranusMoB. Beinenenne y pacreHuil. BeigeneHne y kMBOTHBIX. COKpaTHUTEIbHBIE
Bakyosid. Opraunsl BoiaeneHus. OunbTpanus, cekpeuns U oOpaTHOE BCaChIBAHME KaK MEXaHU3MbI pabOThI
OpraHoB BblJeneHUs. CBA3b MOJIOCTU TeJla C KPOBEHOCHOM M BBIJCIMUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHue n pyHkimoHupoBanue HeppoHa. ObpazoBaHue
MOYH Yy YeJIOBEKa.

3ammTa y OpraHu3MoOB. 3alllUTa Yy OJHOKJICTOYHBIX OpraHu3MoB. Cropel OakTEpWil W IHCTHI
NpocTeHnX. 3almra y MHOTOKIETOYHbIX pacTteHuil. Kyrukyna. CpeiacTBa MacCMBHOM M XMMHUYECKOU
3a1uThl. ODUTOHLIMIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M KX HpOM3BOAHBIEC. 3aniuTa OpraHu3Ma OT
Oosezneit. UmMMmyHHast cuctema uernoBeka. KieTOyHBIi W TyMOpajdbHBI WMMYHHUTET. BpoXAEHHBIA |
proOpeTEéHHBIN ciennduueckuit UMMyHUTET. Teopus KIoHaIbHO-ceaeKkTuBHOro nMmyHutera (I1. Dprux,
®. M. bepner, C. Tonerara). BocnanurenbHbie OTBEThI OPraHU3MOB. PosIb BPOKIEHHOTO HMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX 3200JI€BaHUA.

Pazgpaxkumocte M perynsiuus y OpraHu3MoB. Pa3pakuMocTh y OJHOKJIETOUYHBIX OpPraHU3MOB.
Takcucel. PaznpaxuMocTh U peryisiuus y pacreHuil. POCToBble BelecTBA U UX 3HAYCHUE.

HepBHas cuctema u peduiekTopHas peryisuusi y >KUBOTHBIX. HepBHas cucremMa U e€ OTHAEIBL
OBOJIIOIIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBbI Yy >KMBOTHBIX. OTHENbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas ayra. besycioBHbie U yCIOBHbBIE peIeKCHI.

I'yMopanbHas perynsiusi U SHIOKPUHHAs CHUCTEMa XMBOTHBIX M 4esoBeka. JKenes3bl 3HIOKPUHHOM
CUCTEMBl M HX TOpMOHBI. JlelicTBue TrOpMOHOB. B3aMMOCBS3b HEPBHOW M DHJIOKPUHHOM CHCTEM.
l'umoTtanamo-runoduzapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuiel u cxembl: «OMHOKIETOYHBIE BOJAOPOCIT», «MHOTOKIETOYHBIE BOAOPOCTIY», «bakTtepuny,
«IIpocreiimuey», «OpraHbl IBETKOBBIX pacTeHUi», «CHUCTeMbl OpPraHOB MO3BOHOYHBIX KHUBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pactenmit», «KopHeBbie cuctembl», «CTpoeHHE CTEOINs»,



«CTpoeHHe JIMCTOBOM IIACTUHKM», «TkaHW >KUBOTHBIX», «Ckener uyenoBekay, «lluieBapurenpHas
cucremay, «KpoBeHocHas cucrema», «/lpixarenbHasa cucremay», «HepBHas cucrema», «Koxay,
«Mpimeunas cucremay, «BpiaenurensHas cucremay, «HIOKpUHHAs cucteMay, «CTpOeHUE MBIIIIBY,
«Ummynuter», «KumeuynononoctHele», «CxeMa MNHMTaHUA pacTeHui», «KpoBEHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX JKMUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IulaHapumn», «BHyTpeHHee CcTpoeHue
noxxnaeBoro uepBs», «HepBHas cucrema poeio», «HepBHas cuctema msarymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cucrema wmiekonutaromux», «HepBHas
cUCTeMa yesloBeKay», «Pedekcy.

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHKpOIpenaparbl  OJHOKIETOYHBIX  OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, pPaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, IKUBBIC
SK3EMIUISIPhl KOMHATHBIX pACTEHUM, TrepOapuu pacTeHUW pa3HBIX OTJ/ENIOB, BIIAXKHBIC IpenapaThl
KUBOTHBIX, CKEJIETHl TIO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeIOBEKa,
o0opy/noBaHuEe Ui JEMOHCTPAllMd IOYBEHHOTO M BO3AYIIHOTO IHTAaHUS PACTEHUM, pacIleIIeHUs
KpaxMajga W OenkoB Mmoj JAelcTBUEM (EepMEHTOB, 00OpYAOBAHHME JUISl JIEMOHCTpPALMU OIBITOB 110
M3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JIBHKCHHUH, MOJIETTH TOJIOBHOTO MO3Ta
Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil paCTEHUI.

JlaGoparopHas padora «/3yueHne TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3ydyeHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOkeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMBl pa3MHOXKEHHUS OPraHW3MOB: Oecrojioe (BKJIIOYash BETeTaTUBHOE) M TOJOBOE. Bus
0€ecIo10ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYISLUS, (pparMeHTanus, KIOHUPOBaHHUE.

[TomoBoe pasmuoxkeHue. [lonoBeie kieTkW, Wik rameTtsl. Meio3. Craaum meinosa. IloBenenue
XpOMOCOM B Meito3e. KpoccuHarosep. brosiornueckuii cMbICI Meiio3a U MOJO0BOTO Tpoiecca. Meio3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pasButhe. [ 'ameroreHe3 y >KMBOTHBIX. [loyioBbie xene3bl. OOpa3oBaHue H
pa3BUTHE NOJIOBBIX KiIeTOK. CniepmaroreHnes u oorenes3. CTpoeHue MoJI0BbIX KIETOK.

OmnonoTBOpeHre U SMOpPHOHANIBHOE pa3BUTHE KHUBOTHBIX. CrOCOOBI OIIOIOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOoe pa3BUTHE OpPraHU3MOB (OHTOTeHe3). OMOpHUOJOrvsi — Hayka O pPa3BUTHH
opranu3mMoB. Mopghocenes — o0na uz enasuvix npoonrem smopuonocuu. Konyenyus mopghoeernos u mooenu
mopghoeerneza. Cranuu >MOpUOTEHE3a KUBOTHBIX (Ha mpuMepe Jisrymku). [pobnenue. Tumbl apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe opoonenue. brnacmyna, muner 6racmyn. OcoOOEHHOCTH
OpoOsieHUsT MJICKOTHTAIOUX. 3apOAbIINIeBbIe JUCTKU (racTpyssius). 3akiajJka OpPraHOB U TKaHEW u3
3apO/BIINIEBBIX JIMCTKOB. B3anMHOE BIMSHHE YacTeil pa3BUBAIOLIEroCs 3apojbliia (3MOpHOHANbHAS
MHIYKIKA). 3aKJIaKa TUIaHa CTPOSHUS KUBOTHOTO KaK Pe3yJbTaT HePAPXUUECKUX B3aUMOICHCTBUN T€HOB.
Brnusinue Ha SMOpHOHANTBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanbHblil mepuoa. [Ipsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECrO3BOHOYHBIX M TO3BOHOYHBIX >KUBOTHBIX. bHonormueckoe 3HaYeHHE
MPSIMOTO U HENPSMOIO Pa3BUTHUA, UX PACIPOCTpaHEHHE B mpupoae. Tumsl pocta KMBOTHBIX. DakTOpBI
PETYNAIIMM pOCTa XKUBOTHBIX M 4yenoBeka. CTaguu TOCTIMOPHMOHAIBLHOTO PAa3BUTHUSI Y JKHUBOTHBIX U
yenoBeka. [lepruosipl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE MTPOLIECCHI.

PasmHoxenne u pasButHe pacteHuil. ['amerodur u crnopoputr. Meiio3 B KU3HEHHOM IIMKIIE
pacrenuil. OOpazoBaHue crop B mpoiecce Meioza. ['amertorenes y pacteHuil. OmIOJOTBOpeHHE H
pa3BHUTHE PACTHTENHHBIX OPraHU3MOB. J[BOITHOE OTIIOAOTBOPEHKE Y IBETKOBBIX pacTeHuil. OOpazoBaHue 1
pa3BUTHE CEMEHHU.



MexaHn3Mbl pEryJsiliii OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «BereratuBHOe pa3MHOXKEHHE», «TuIbl OGecrosoro  pa3sMHOXKEHHS»,
«Pa3MHOXEHHE XJIaMHJAOMOHAAbDY, «Pa3MHOXKEHUE O3BIIICHBbDY, «Pa3sMHOXkeHHE TUIpb, «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHMIEKIETKM U cnepMaro3ona», «OCHOBHbBIE CTaJuU
oHTOreHesa», «lIpsmoe m Henpsmoe pasButhe», «Pa3BuTHe MalcKoOro xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymkun», «/[BoliHOe OIJIOJOTBOPEHHME Y LBETKOBBIX pacTeHHil», «CTpoeHue ceMsH
OJHOJOJIbHBIX W JBYJOJIbHBIX pAacTeHUN», «/KU3HEHHBIA LMK MOPCKOW KaIyCTbl», «KHU3HEHHBIA LMK
MXa», «JKM3HEHHBI HUKJ NATOPOTHUKAY, «KM3HEHHBIA LMK COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIPENapaThl sIMIIEKIETOK U CIepMaTO30UI0B, MOJIEIh
«IMK1 pa3BUTHS JIATYLIKH.

JlabopaTopHasi pabora «/3ydeHue cTpOeHUs NOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpENapaTax».

IIpakTnueckas padora «BpisBIeHNE MIPU3HAKOB CXO/ICTBA 3apObIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICITUX PACTEHUN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M HI3MEHYMBOCTH OPraHMU3MOB

WcTtopus craHOBIIEHUS W pa3BUTUS T'€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponbs oTedecTBeHHBIX YU€HBIX B pazButuu renetuku. Pa6otsl H. K. Konsiiosa, H. 1. BaBumoga,
A. H. beno3zepckoro, I'. /I. Kapneuenxko, 0. A. ®unumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TOHATHS M CUMBOJIBL. ['OMOJIOTMYHBIE XpPOMOCOMBI, AJUIEJIBHBIE T'EHBI,
aJIbTEPHATUBHBIE MPU3HAKYU, JOMUHAHTHBIN M PEUECCUBHBIN MPU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YACTASI
JTUHUS, TUOpuAbl, reHoTur, ¢eHoTun. OCHOBHbIE METOIbl T'EHETUKH: TUOPUIAOJOTHYECKUM,
LIHUTOJIOTUYECKHI, MOJIEKYJIIPHO-T€HETUYECKHIA.

JdemoHcTpauuu

[Toptpersr: I. Mennens, I'. ne ®@pu3, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabnuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas padora «/[po3oduia kak 00bEKT TCHETHIECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. [lepsblii 3akoH Menens — 3akoH eJMHO00pa3us rTHOpPUI0B MEPBOrO
nokoneHus. llpaBuno aomuHupoBanus. Bropoil 3akoH MeHpaenss — 3aKOH pacUICIUIEHHsS IPU3HAKOB.
[uTosnornyeckue OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [ unore3a YuCTOThI raMer.

Anammzupyromiee ckpemuBaHue. I[IpomexyrouHslii Xapakrtep HaciieqoBaHus. PacmienieHue
MIPU3HAKOB IIPU HETIOJHOM JJOMUHHUPOBAHUMU.

JluruOpugHoe ckpemuBaHue. Tpetwid 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO HAaclleOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.

CueruieHHoe HacienoBaHue npu3HakoB. Pabotel T. Moprana. CueruieHHOe HacielI0BaHUE TE€HOB,
HapylLIEHUE CLEIICHU MEKy TeHaMU. XPOMOCOMHasi TEOPHs HACJIEICTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIN MEXaHU3M ONpPEAETEHUs M0J1a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTrHbIli U rereporaMeTHbId MOJI. ['eHeTHUYecKas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CLEIICHHBIX C IIOJIOM.

l'enotunn kak 1nenoctHas cucrema. [lielorponuss — MHOXKECTBEHHOE JCHMCTBUE TEHa.
MHoXecTBeHHbIN aienu3M. B3aumopeicTBue HeayulelbHbIX TIeHOB. KoMIIeMeHTapHOCThb. ONHCTa3.
[Tomumepust.

I'eHeTnyeckuii KOHTPOJIb Pa3BUTHUSL PACTEHHI, )KUBOTHBIX U UYEIOBEKa, a TaKkke (PU3HOJIOTHIECKUX
MIPOLIECCOB, TIOBE/ICHUSI U KOTHUTUBHBIX (QYyHKIMH. [ eHeTHYeCcKre MeXaHU3Mbl CHMOHOTEHEe3a, MEXaHU3MBI



B3aMMO/ICHCTBHS «XO35UH — TMapasuT» M «XO35MH — MHUKpoOnom». ['eHeTHdeckue acreKThl KOHTPOJS H
M3MEHEHHsI HAaCJIeACTBEHHON HH(OpPMAITUH B MTOKOJIEHUSAX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer m cxemsl: «llepBblii u BTOpol 3akoHbI Mennens», «Tperuii 3akoH MeHuens»,
«AHanuzupymolee ckpeuiuBanuey», «Henosnnoe nomuHupoBaHue», «CLEIUIEHHOE Haclel0BaHUE
NpU3HAKOB Yy Japo3o¢wmibly, «l'eHernka moma», «Kapumotun denoseka», «Kapuotun apo3oduisny,
«Kapuotun ntuue», « MHOKECTBEHHbBIN AJTIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJETb Ul AEMOHCTPALMN 3aKOHOB €AMHOO00pa3Hs THOPUIOB MEPBOTO MOKOJICHUS
U pacLIEeIIeHUs IPU3HAKOB, MOJEINb U JEMOHCTPALlMU 3aKOHA HE3aBMCUMOTO HACIEA0BAHMS IIPU3HAKOB,
MOJENb JJI  JEMOHCTPAMM  CLEIUIEHHOIO  HACIEAOBAaHUS IPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpomnpenapar: «J{po3oduiay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTUOPUHOTO CKPEIIMBAHUS Y IPO30(PUITBD).

IIpakTnueckas padora «/3ydyeHue pe3ynbTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30PHUIIBDY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue renotuna u cpensl npu popmupoBaHuu ¢peHotumna. M3MeHYMBOCTh NMPU3HAKOB.
KauecTBeHHBIE ¥  KOJMYECTBEHHbIE TMpPU3HAKW. Buisl HW3MEHUYMBOCTU: HEHACHEACTBEHHas U
HaCJEACTBEHHA.

MonudukanronHas u3MeHYuBOCTh. Ponb  cpeapl B popmupoBaHMM  MOIUGUKATUOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. Bapuanuonsslil psin u BapuanmonHas kpusast (B. Horanncen).
CaoiicTBa MOAM(UKAIIMOHHON N3MEHYUBOCTH.

T'eHoTHnnueckas N3MEHYUBOCTD. CBoiicTBa T€HOTHIINYECKOU N3MEHYUBOCTH. Bunpr
TEHOTHITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.
KomOunatuBHasT W3MEHUMBOCTh. Mei03 © TOJIOBOM TIpollecC — OCHOBA KOMOWHATHUBHOM

U3MEHYMBOCTH. Poib KOMOMHAaTHMBHOM M3MEHYMBOCTH B CO3/JaHUM T'€HETUYECKOTo pa3HooOpas3us B
npejenax 0JHOTO BUJA.

MyraunoHHasi ©3MEHYMBOCTb. Byl MyTanuii: reHHble, XpOMOCOMHbBIE, TeHOMHbIE. CIIOHTaHHBIE U
UHAYLMPOBAHHBIE MYyTallMU. SlnepHble W nMTOIUIa3MaTthdyeckue Myrauuud. CoMaTHYecKHe U I0JIOBbIE
Mytanuu. [IpuunHbBl BOSHUKHOBEHUS MyTaluii. MyTareHsl 1 UX BIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAlMOHHOIO Ipoliecca. 3aKOH TIOMOJIOTMYECKMX psAIOB B HacleAcTBeHHOM wu3meHunBoctH (H.UL
BaBuioB). BuesnepHas U3MEHUMBOCTb U HACIIEICTBEHHOCTb.

Onueenemuka u SNUEHOMUKA, PONb INULEHEMUYECKUX PaKMOopos 8 HACIe008AHUU U USMEHUUBOCMU
penomunuyeckux npU3HaKo8 y opeaHu3Mos.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Baguios.

Tabmuuet u  cxembl: «Bugsl  u3MeHuuBOCTH», «MoJIuUKAIMOHHAs ~ W3MEHYHUBOCTbHY,
«KomOMHaTHBHAsT W3MEHYMBOCTB», «Meio3», «OmnonorBopenue», «l'eHeTnyeckue 3a00JeBaHUsA
qesoBeka», «Buapl MyTanuiiy.

OO6opynoBaHue: KUBbIE U repOapHbIE IK3EMIUISIPhl KOMHATHBIX pacTeHHi, pUCYHKH ((poTorpadun)
KHUBOTHBIX C PA3TUYHBIMU BUAaMU U3MEHYMBOCTH.

JlaGopaTtopHnas padora «lVccrnenoBaHue 3aKOHOMEPHOCTEH MOJIU(PHUKAIMOHHON HM3MEHUYMBOCTH.
ITocTpoeHue BapuallMOHHOTO PsiJia U BApHUALIMOHHOW KPUBOI.

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparTax)y.

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHapoJaHas HporpaMMa HCCIEIOBAaHUS T€HOMAa uYesloBeKa. MeTo bl
U3yYeHHs] TeHETUKU 4YeNOBeKa: T'€HeaJIOTWYEeCKUH, ONU3HEIOBbIM, HUTOreHETUYECKUH, MOMYJISIMOHHO-



CTATUCTUYECKUU, MOJICKYISIpHO-TeHeTHUeCcKuil. COBpeMEHHOE OIpe/eNieHne T'€HOTUIIA: MOJTHOT€HOMHOE
CEKBCHHpPOBAHUE, TECHOTHUIMPOBaHMWE, B TOM uuciae ¢ nomoulpto [II[P-anamusza. HacnencrBeHHbie
3a00yieBaHMs 4YeloBeKa. [ '©HHbIE W XPOMOCOMHBIE OOJIe3HM 4YeJOBeKa. BOJe3HH ¢ HACIeJICTBEHHOMN
MPEAPACIIONOKEHHOCThIO. 3HAY€HHWE MEIUIMHCKOM TEeHETHMKHM B MPEJOTBPAIICHUH U JICUCHUU
TeHETHYECKUX 3a00JIeBaHUN 4YeloBeka. MeauKo-TeHEeTHUYeCKoe KOHCYAbTHpoBaHuE. CTBOJIOBBIE KIIETKH.
[loHATHE «T€HETUYECKOTO I'Py3a». DTUUECKHE aCIIEKThI UCCIEAOBAaHUIN B 00JIACTU pEeJaKTUPOBAHUS T€HOMA
U CTBOJIOBBIX KIIETOK.

I'enernyeckue akTOpbl TOBBINICHHONW YYBCTBUTCIIBHOCTH 4YEJIOBEKA K (U3UYCCKOMY W
XUMHYECKOMY 3arpsA3HEHHUIO OKpY)Karolel cpenbl. ['eHeTnueckas MpeapacnoyioKEHHOCTh YEJIOBEKa K
MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuubpt u cxembl: «Kapuotun denoBekay, «MeToabl W3y4eHUsI TEHETUKH YEIIOBEKay,
«"eneTnyeckue 3a00J€BaHUS YETIOBEKAY.

IpakTHyeckas padora «CocTaBlICHHE W aHATINU3 POJIOCIOBHOM.

Tema 15. Cestexkniusi opraHu3smMoB

JloMecTukanust U ceyeKkuus. 3apoKJICHHE celleKuuu U gomectukanuu. Ydyenue H. M. BaBunosa o
[lenTpax MPOUCXOKACHUS W MHOTOOOpa3usi KyJbTYPHBIX pacTeHUU. Poyib cejeknuu B CO3JaHUU COPTOB
pacTeHui U nopoj KUBOTHBIX. COPT, MOpoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEIACTBEHHOMN
m3menunBoctd H. V. BaBumnoga, ero 3nHaueHue i CeJIEKIIMOHHON PabOTHI.

Metonpl ceneKmoHHON paloThl. McKycCTBEHHBIM OTOOP: MACCOBBIM M MHIAMBUAYaJIbHBIN. DTambl
KOMOMHAIIMOHHOW cenekiuu. McnpiTaHue mpou3BoauTeNeH 1O MOTOMCTBY. OTOOp MO TeHOTHNY C
MTOMOTIIBIO OTICHKU (PEHOTHUIIA MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboThl. PamuannoHHBI M XUMHUYECKUN
MyTareHe3 Kak MCTOYHHK MYyTaluil y KyJbTYpHbIX (GopM opraHuzMoB. lcnonb3oBaHue T'€HOMHOTO
penakTupoBaHus U MeT010B pekoMOnHaHTHBIX JIHK i nmonydenus ncxoqHoro Mmarepuana jisi CeNeKIUU.

[Tonyuenue nonumnaonoB. BuyrpuBunoBas rudbpunnzanus. binskopoacTBEHHOE CKpeLMBaHUE, N
uHOpuuHr. HepoacTBeHHoe ckpeluBanue, Ui ayTOpuaur. ['ereposuc u ero npuunHsl. Vcnosb3oBanue
rerepo3uca B cenekiuu. Otnanéunas rubpunuzanusd. [Ipeonosnenue 6ecrionns MeXBUIOBBIX THOPHUIIOB.
JIOCTIKEHMS CEJIEKIIUU PACTEHUI U JKUBOTHBIX. «3€1€HaAs pegontoyUsLy.

CoxpaHeHNe U U3Yy4YEHHE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U MX JUKUX POJAMYEH IJIA
CO3JaHMUSI HOBBIX COPTOB M THUOPHUIIOB CEIIbCKOXO3SMCTBEHHBIX KYJIBTYp. M3yuenue, coxpaneuue u
YNpasieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX 6 YeJAX
VAVYUIEHUST CYWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, JNUHUL U KPOCCO8, 8 MOM HUCle C NpUMEHEeHUeM
COBPEMEHHBIX MeMOO08 HAYYHBIX UCCIEe008AHUL, NEPe008bIX UOell U NePCNeKMUBHBIX MEXHOLO2UIL.

JdeMoHcTpanun

[Hoptpetsr: H. . BaBunos, U. B. Muuypun, I'. /. Kapneuenxo, I1. I1. JIykpsinenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmuisr 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pas3usi KyJIbTYPHBIX pacTeHUil», «3aKkoH
TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW WM3MEHUYUBOCTHY», «MeTtoabl cenekuun», «OTtaanéHHas
rudbpuanzanusy, «MyrareHesy.

JlabopaTtopHas pabora «/3ydyeHue COpPTOB KYJIbTYPHBIX pAacT€HUd M TOPOJ JOMAIIHHUX
YKUBOTHBIX».

JlabopaTopHas padora «/I3yueHrne METOJIOB CEJIEKIIUN PAaCTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHui».



Ikekypeust «OCHOBHBIE METOJbl M JOCTHKEHHUS CEJEKIMM PAcTeHUH W IKUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHIINIO, TNIEMEHHYIO ()epMY, COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35ICTBO, B
1a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHUHTeTHYeCKAs OMOJIOT U

OOBbeKTbl, HUCHOJb3yeMble B OMOTEXHOJOIMM, — KJIETOYHbIE U TKAaHEBBIE KYJIbTYpHI,
MUKPOOPraHU3MBI, UX XapaKTepUCTHKA. TpamuioHHas OHOTEXHOJOTHS: XJieOomeueHne, MOJydeHue
KHCJIOMOJIOYHBIX IPOAYKTOB, BUHOAEIUE. MuKpoOronoruueckuit cuate3. OObeKTbl MUKPOOHOIOTHYECKUX
texHoJsioruit. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJIOTUH M MHCTPYMEHTOB II€JIEHAIIPABJIEHHOTO W3MEHEHUS M KOHCTPYMPOBAHUS
F€HOMOB C LIEJIbI0 MOJY4YEHHUS OpPraHU3MOB M MX KOMIIOHEHTOB, COJEpIKAIlUX HE BCTPEYAIOIUECS B
pHUpoie OMOCUHTETUYECKUE ITyTH.

Knerounas unxeHepusi. MeToapl KyJabTyphl KJIETOK U TKaHEH pacTeHHil U *UBOTHbIX. KpnoOaHkwu.
Comatnueckasi TMOpuan3anMs U comMaTHueckuil smOpuorenes. lcrnonap3oBaHue ramionioB B CEJNEKIHMU
pactenuid. [lonyuenue MoHOKIOHANbHBLIX anmumen. Vcnonvb3o06anue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyure. VIckyccTBeHHOE OIUIOAOTBOpeHUE. PeKOHCTpyKIUs SHIEKIETOK U KIOHHPOBAaHUE
KUBOTHBIX. MeETO/J TpaHCIUIAaHTALUUU sIIep KIETOK. TexHonocuu 0300pOGNeHusl, Kylbmueupo8aHus u
MUKPOKIIOHANILHO20 PA3ZMHONCEHUS CeNbCKOXO3AUCNBEHHBIX KYIbM)P.

XpOMOCOMHAsi W T€HHas WHKEHepus. VICKyCCTBEHHBI CHHTE3 T€Ha W KOHCTPYHPOBAHHE
pekomOunantaeix  JIHK. Coszdanue mpanceennvix opeanuzmos. JIOCTWKEHUST W TEPCIIEKTUBBI
XPOMOCOMHOM U T€HHOHN MHKEHEPUU. DKOJIOTHUECKHEe U ITUYECKUE POOIeMbl FTEHHON MH)KEHEPHH.

Menumuuackue OuotexHosoruu. Iloctrenomuas 1mdpoBas wmemuinmHa. [II[P-muarnocTuka.
MeTa0oOMHBIN aHadN3, TEHOLEHTPUUYECKUIN aHallu3 MpOoTeoMa ueloBeKa ISl OLIEHKH COCTOSIHUS €ro
310pOBhs. Vcmonp30BaHME CTBOJIOBBIX KIETOK. TapretHas Tepamusi paka. 3D-OnoMHXKEHepus s
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTUH, CO3/IaHUSI KOMIUIEKCHBIX TKaHEl
COUETaHMEM TEXHOJOTuil TpéxMepHOoro OuompuHTUHTa U ckaddonauHra s pemieHus 3anad
MEPCOHANIN3UPOBAHHOW METULIUHBI.

Coznanue BEeKTOPHBIX BaKIIMH C LIETBI0 00ecrieueHus: KOMOMHUPOBAHHOM 3alIUThl OT BO30yAUTENeH
OPBH, ycraHoBieHHE MOJICKYISAPHBIX MeXaHu3MoB (yHkuuonupoBanus PHK-coxepikamux BHpPYCOB,
BBI3BIBAIOLINX 0CO00 OMacHbIe 3a001eBaHUsI Y€IOBEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabmupsl u cxembl: «/cnonab3oBaHME MHKPOOPTaHM3MOB B IPOMBILIJICHHOM ITPOU3BOJICTBEY,
«Knerounast nuxxenepus», «['eHHass HUHKEHEPUSI».

JlabopaTopnas padora «3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «lloayyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

Jdkcekypeust «bHoTexHONOTHS — BaKHEWINAs MPOU3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTRO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIONHMOHHBIX NPEACTABICHUI B 0M0JI0THHA

OpomonmonHas teopus Y. Jlapsuna. [Ipeanoceuikn BO3HUKHOBEHU JapBUHU3MA. JKNU3Hb U Hay4Hast
nesrenbHocTh Y. JlapBuHa.

JIBrokyiie cuibl 3BodonMM BUJOB o Y. JlapBuHy (BBICOKass MHTEHCHBHOCTb Pa3MHOXKEHUS
OpraHu3MOB, HACJIEJCTBEHHAs W3MEHUMBOCTh, Oopbba 3a CYyIIECTBOBAHWE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).



Odopmnenne cunTeTHueckoil Teopun sBomrormu (CTD). HeliTpanbHas Teopus HBOJIOLHUU.
CoBpeMeHHass SBOJIIOLMOHHAS OWOJIOTHS. 3HAUCHHE SBOJIIOLMOHHOW Teopud B (OPMHPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUDA.

JdeMoHcTpanuu

[Toptpersl: Apucrotens, K. JIunneit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Krosse, Y. Japsun, C. C.
Yersepukos, . W. Imaneraysen, k. Xounenn, . K. bemnses.

Tabmuuer u cxemsl: «Cucrema xuBoii mpupo sl (o K. JInnuero)», «JlecTHUIA )KUBBIX CyIecTB (110
Jlamapky)», «MexaHu3zMm (OPMHUPOBAHUS TPUCTIOCOOIICHUH Yy pacTeHHid W KMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonku Y. [lapBuna», «Popmbl 0oppObI 32
cymectBoBanue», «llopoabl romy6Geit», «MHorooOpasue KyabTypHBIX (opM KamycTs», «lloposs
JOMAIlTHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHJIOB (1o Y. [lapBuny)», «Cxema COOTHOIIEHUS
JBUKYIIMX CHII 3BOJIIOLIMMNY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUU 3BOJIIOLIUN.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThbl

[Tonmynsitust Kak 31eMeHTapHas equHuIa BoJolnd. COBpeMEHHBIE METObl OLIEHKH F€HETHUYECKOTO
pazHooOpa3usi U CTPYKTypbl nomymsiuuil. M3meHeHune reHodoHAa MNOMYNISILMM Kak 3JIEMEHTapHOE
ABOJIIOIIMOHHOE ABJIEHUE. 3aKOH reHeTrueckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (HaKTOPHI (IBIKYIAE CUJTBI) 3BOJTIONMH. MyTarmoHHbIH mporecc. KomOnHaTHBHAS
M3MEHYUBOCTh. [[peiid) TeHOB — ciTyJaifHble HEHANpaBJICHHBIE U3MEHECHHS YaCTOT aJlJIeJIed B MTOMYJISIIHIX.
Dddexr ocHoBarens. Igpgexm Oymuiiounoco eopaviwka. CHUdNCEHUE 2eHeMUYecK020 pPAa3H000PAa3UsL:
npuuunsl u creocmasust. Ilpossnenue s¢hghexma opetigha eenos 6 6onbuiux u Manvlx nonyaayusx. Murpanuu.
W3onsuus nomymsuii: reorpadudeckas (mpocTpaHCTBEHHas ), Oroioruueckas (pernpoyKTUBHAs).

EcrectBennsiii oTO0p — HampaBisiomuii (paktop 3Bosoruu. Dopmbl €CTECTBEHHOTO OTOODA:
JBYDKYIIAM, CTaOWIM3UPYIOMKKA, pa3pbiBalomuid (Au3pynTuBHBIN). [lomoBoit oTOOp. Bo3HMKHOBEHHE M
ABOJIIONHS COI[UAIBHOTO MTOBEICHUS )KUBOTHBIX.

[IpucnocobneHHOCT, ~ OPraHu3MOB  Kak  pe3ylbTaT  MHUKPO3BONIONUH.  Bo3HHMKHOBeHUE
npucnocoOaeHnit y opranu3MoB. Apomopdo3sl W wuamoamanTanuu. I[IpuMepbl npucnocoOIeHuid y
OpraHu3MoB: MOpdojorudyeckue, Hu3noIornueckue, OMOXUMHUYECKUE, MoBeaeHueckne. OTHOCUTENbHOCTD
MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xputepuu u crpykrypa. BugooOpazoBanue kak pe3yabTaT MUKpOdBoJtonMU. M3omsmms —
KItoYeBoil  (paktop BugooOpazoBanus. Ilytm u  cnocoObl  BHII00O0pa30BaHUA: AJIONATPHUECKOE
(reorpaduyeckoe), CUMITATPUIECKOE (?KOJIOTHYECKOE), «MTHOBEHHOEC» (mosurIIION IU3AIHS,
rubpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp 3BOMIOIIMOHHON OuONOrMM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEeHHs OuopasHooOpaszus.
MuUKpO3BOIIONUS U KOJBOIIOIUS Mapa3sUTOB M UX X035eB. MexaHu3mbl GOPMUPOBAHUS YCTOWYMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanun

[Hoptpetsr: C. C. YUeTBepukos, J. Maiip.

Tabnuuel u cxembl: «MyTanMOHHasE U3MEHYMBOCTbY, «llomynsiuonHas cTpykTypa Buaa», «Cxema
NposiBJICHUsT 3akoHa Xapau—BaitHOepra», «JIBHXKylue CHIIBI 3BOJIOLUM», «IKOJIOTHYECKas H30JSLIUs
nomysauil ceBaHckoi openn», «I'eorpaduueckas U30JALMS JTUCTBEHHUIBI CHOMPCKOM U JIMCTBEHH UIIbI
naypckoi», «llomyasiiMOHHBIE BOJHBI YHCICHHOCTH XHUIIHUKOB U JKepTB», «Cxema jeicTBus
€CTECTBEHHOT0 0TOOpay, «DopMel 60pbOBI 3a cyliecTBOBaHHE», «HAyCTpUaIbHBIN MeTaHu3M», «KuBbie
uckomnaemele», «I[oKpoBUTENBCTBEHHASI OKpacKa >KMBOTHBIX», «[Ipenynpexaaromas okpacka KUBOTHBIX,
«Pu3nosornueckue afantauuny, «I[Ipucrnoco6ieHHOCTh OPraHU3MOB U €€ OTHOCUTENIBHOCThY, «KpuTepun
BUna», «Buapl-nBoitHukm», «CTpykTypa Buza B npupoie», «CnocoObl  BHI000pa30BaHUMY,



«["eorpaduueckoe Bua0oOpa3oBaHue TPEX BUAOB JaHIBIIICHY, «DKOJOTHUECKOE BHUI000pa30BaHUE BUIOB
cuHuLY, «[lonuruionasl pacrenuin», «KamycTHo-peaeyHbiii THOpumL».

Ob6opynoBanue: repbapun pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Yydela NTHIl U 3BEpeill ¢ mMpuMepaMu
Pa3IMYHBIX MPUCTIOCOOICHUH, Yydesa ITUI] U 3BEpel pa3HBIX BUIOB, repOapuu pacTeHUH OIM3KUX BUIOB,
00pa30BaBIIMXCS PA3IMYHBIMH CIIOCOOAMHU.

JladopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYUBOCTH y 0COOCH OJTHOTO BUIAY.

JlaGopaTopuas padora «[IpucrnocobaeHns OpraHu3MOB U UX OTHOCHUTEINIbHAS 11€JIECO00Pa3HOCTDY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metonpl u3ydeHuss Makpos3Boironuu. [laneoHTosormyeckue MeETO/bl H3YYEHHUS 3BOJIIOLIUU.
[Tepexoaubie Gopmbl U HUIOTEHETUUECKHUE PSAJIBI OPraHU3MOB.

buoreorpaduueckue Meronpl uzydeHus sBosouuu. CpaBHeHue (iopel M (QayHbl MaTepUKOB U
oCcTpoBOB. broreorpaduueckue odactu 3eMiau. Buabl-osHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE W CPaBHUTEIbHO-MOP(OIOrMUECKHe  METOJbl  W3YYEHHUs  IBOJIIOIMH.
'eneTnveckue MeXaHM3MBI DBOJIIOIMM OHTOTE€HE3a W TOSBJICHUS OSBOJIONMOHHBIX  HOBIIECTB.
l'omonornuHeie W aHAJIOTHMYHBIE OpTaHbl. PyauMeHTapHBIE OpraHbl M aTaBU3MBL MoOJEKyJIspHO-
TeHEeTUYECKHEe, OMOXUMHYECKHE U MAaTEeMaTHYECKUE METOJbl U3yYEHUS IBOJIONUU. [ OMOJIOTHYHBIE TEHBI.
CoBpeMeHHBIE METOIbI TOCTPOCHHUS (PHIIOTEHETHUECKHUX JEPEBHEB.

XPOMOCOMHBIE MYTallMH U 3BOJIIOLHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBwiia) H3BoJONUH. [lpunyun cmensvt ¢ynkyuti. HeoOpaTumocTb
ABOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromnep, O. ['ekkens.

Tabmuubl 1 cxembl: «DUIOTEHETHYECKUN P JOMIAAN», K APXEONTEPUKCY», «3BEPO3yObIe SIIEPHIY,
«Creronedanb», «Puanopute», «CeMeHHBIE NaNMOpPOTHUKNY, «buoreorpaduueckre 30HBI 3eMIIN,
«petip koHTHHEHTOB», «PenukThl», «HauanpHble cTaauu >MOPHMOHAIBLHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTWYHbIE OpPraHbl», «PyaIuMEHTh», «ATaBU3MBD), «XPOMOCOMHBIE
HaOoOphl 4YelloBeKa W IIMMIIaH3e», «[7aBHble HampaBieHHs 3BoJonuu», «OOmMe 3aKOHOMEPHOCTH
3BOJIIOLIMY.

O6opynoBaHue: KOJJICKUIUHU, TepOapuu, MYISDKM HCKONAeMbIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKLIIUA HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

HayuyHnble rumnores3bl MpOUCXOKICHHS XU3HM Ha 3emuie. AOuorene3 u maHcrnepmus. JloHaydHbie
MIPEJICTaBJICHUSI O 3aPOXKACHUHN JKU3HU (KpealuoHu3M). [ unores3a moCTOSIHHOTO CaMO3apOXKACHUS KU3HH U
e€¢ ompoepkeHue onbiTaMu @D. Pemu, JI. Cnammannanu, JI. Ilacrepa. IlpoucxoxaeHue KuU3HU U
acTpoOHOJIOTHSI.

OcHOBHBIE dTambl HEOpPraHu4eckoi HBomtonuu. I[lmaHerapHas (Teonoruueckas) HBOJIOLHA.
XuMmuyeckasi 3BOJIOLUsA. AOUOTEHHBIN CHHTE3 OpraHMYecKHUX BellecTB W3 Heopranumdeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBatHas runote3a A. U. OnapuHna,
runoresa neppuyHoro OymboHa Jx. XonneitHa, reHetudeckas runoreza . Mémnepa. Pubosumsr (T. Yek)
u runote3a «mupa PHK» V. I'un6epra. @opmupoBanrne MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIETKH.

Ucropus 3emnu u Meroasl €€ uzydenus. Vckonaemble OpraHnueckre ocTaTku. ['eoxpoHonorus u eé
MeToabl. OTHOCUTENbHAass W aOCOJIIOTHAs TEOXPOHOJIOTHA. [ eoXpoHOoJorMYeckas IIKama: 30HBI, SPBHI,
MEePUObI, MOXH.



HavanpHblie 3Tanel opranudeckoil 3Bosrounu. [losBaeHne 1 3BOIIOLMS NIEPBBIX KJIETOK. DBOJIIOLIUS
MeTabonu3Ma. Bo3HMKHOBeHHE MepBbIX 3KocucTeM. COBpeMeHHbIE MHKPOOHBIE OMOIUIEHKM Kak aHajor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTtoauTsl. [IpokaproThI M 3YKapHuOTHI.

[Mpoucxoxnenne dykapuoT (CUMOMOTEHE3).  DBOJIONHUOHHOE  IPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHu3MoB. BO3HWKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraH13MOB.

OcHOBHbBIE 3Tallbl HBOJIIOLMK BbICIIMX pacTeHud. OcHOBHBIE apoMop(o3bl pacTeHui. Bbixon
pactenuii Ha cymy. llosiBieHne cropoBbIX pacTeHHM U 3aBoeBaHME MMM cylmid. CeMEHHbIE PacTeHUs.
[IpoucxoxkaeHue BETKOBBIX PACTEHUN.

OcCHOBHBIC ATambl SBOJIONHHA XUBOTHOTO Mupa. OCHOBHBIC apoMop(o3bl KUBOTHBIX. BeHickas
(dayna. KemOpuiickuii B3pbIB — MOSIBIICHWE COBPEMEHHBIX TUIOB. [lepBhie XOpa0BBIe KUBOTHBIC. JKU3HD B
BoJie. OBoJIIOLMS MO3BOHOYHBIX. [Ipoucxoxknenne ampuoOuit wu pentuamid. I[lpoucxoxnenue
MieKonuTalomux u ntul. [lpunnun  kiarodeBoro apomopdosa. OcBoeHHe OeCHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KHBOTHBIMHU CYIIIH.

PazButne xu3Hu Ha 3emsie TIO 3paM W TEPUOJAM: apXei, MPOTEpPO30M, Malie030M, Me3030ii,
KaiiHO30M. OOmas XapakTepUCTHKa KiIuMaTa M TeO0JIOTHYEeCKHX mpolieccoB. llosBneHue u pacuser
XapaKTEepPHBIX OPTaHU3MOB. YTieo0Opa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha Fa30BbI COCTaB aTMOCHEPHI.

MaccoBbie BEIMHpaHHUSI — 3KOJIOTHUECKHE KPU3HUCHI Tponuioro. [IpuyauHBl U CIEACTBUS MacCOBBIX
BbIMUpaHuid. COBpEMEHHBIH 3KOJOTMYEeCKHM Kpu3uc, ero ocobenHoctu. [Ipobnema coxpaHeHus
6uopazHooOpasus Ha 3emie.

CoBpemeHHasl cuctemMa opraHuyeckoro mupa. [IpuHnuns!l kiaccupukanuu opranu3mMoB. OCHOBHbBIE
CUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnaymannanu, JI. [Tactep, M. 1. Meunukos, A. U. Onapun, JIx. Xonaeiix,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr uw cxembl: «Cxema ombita @. Pemm», «Cxema ombira JI. ITlactepa mo wu3ydeHuro
caMO03apoXKJIeHUs KU3HN», «Cxema onbita C. Mumnepa, . FOpu», «IT1anbl HeoOpraHu4ecKoil 3BOJIOLUN,
«["eoxpoHnosiornyeckas mkana», «HadaabHble 3Tambl opraHuyeckoil sBosonuny», «Cxema oOpa3oBaHUS
yKapuoT myréM cumOuorenesza», «Cucrema >KUBOU Npupodbl», «CTpoeHHne BUpyca», «ApomMopdo3bl
pactenuit», «PuHHOPUTB, «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIN», «MXU»,
«ITanopoTHukm», «l'onoceMeHHble pacTeHUs», «Opranbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTHUA
KUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «Kumeunononoctusie», «llmockue
yepBu»,  «Unenucronorue»,  «PuiOb»,  «3emHoBomHBIe»,  «lIpecmbikatomuecs»,  «IITUb,
«MnekonuTaronue», «Pa3BuTne XKW3HA B apXeMCKOW 3pe», «Pa3BUTHE XKW3HH B IPOTEPO3OMCKOUN 3peEy,
«Pa3BuTHE XU3HU B MaC030MCKON 3pe», «Pa3BUTHE XKU3HU B ME3030MCKOMN 3pe», «Pa3Butue Xu3HU B
KaitHO301CKOH 3pe», «CoBpeMeHHasi CUCTEMA OPraHMYECKOTO MUPay.

Ob6opynoBanue: repbapul pacTEeHUI pPa3IUYHBIX OTAETOB, KOJIJICKIUM HACEKOMBIX, BIIAXKHbBIE
npenaparbl JKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIMU HWIJIOKOKHX, CKEJEThl IO3BOHOYHBIX
KUBOTHBIX, 4Yydella NTUL U 3BEped, KOJJIEKIIMM OKAaMEHEJIOCTEH, MOJE3HbIX HCKOIMAEMbIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas naboparopHas padora «MonenupoBanue onsiToB Munepa—tOpu no m3ydeHuro
aOMOTeHHOTO CUHTE3a OPraHUYeCKUX COeTMHEHUH B MEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHne U ONMCcaHue UCKOMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTE CTPOCHUS PACTEHUN Pa3HBIX OTIACIOBY.

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3



Pa3nensl u 3agaun aHTpONOJI0TUU. MeTo1bl AaHTPOIIOJIOT U M.

CraHoBJ€HHE NPEJICTaBICHUM O IPOMCXOKICHUM  ueloBeKa. PenuruosHele  BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CXxoacTBO uyesloBeKa C KUBOTHbIMHM. (CHCTEMaTHYeCKOe IOJIO0XKeHHe dYenoBeka. CBUAETEIbCTBA
CXOJICTBA 4YEJIOBEKA C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOTHYECKHE, SMOPHOIOTHYecKre, (Ppru3nonoro-
OnoxumMuveckue, mnoBeAeHYeckne. OTINYHS YellOBeKa OT JKMBOTHBIX. [IpsIMOXOKIEHHE W KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBuwxymue cuibl  ((akTopbl) aHTpoIlOreHesa: Ouojorumyeckue, couuanbHble. COOTHOLIECHHE
OHMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJIUN aHTPOTIOTeHe3a. PaHHue yenoBexkooOpa3Hbie 00e3bsHBI (IIPOKOHCYIBI) U PaHHHUE
MOHTU/IBl — OOLIME MPEKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIto/IeH. ABCTPAJIONUTEKH — JABYHOTHE MPEIKU
moner. YenoBek yMmelnbldl, NEpBbIE M3TOTOBJICHHS OPYAMM Tpyaa. UemoBeK NpSAMOXOIAIIUNA M NEpPBBIN
BBIXOJ] JIIOJe 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii — oOIMN NMpeaoK HeaHAEepTaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeloBeK HeaHIEepPTadbCKUM KAaK BHJ JIIOJEH XOJIOJHOTO KJIMMAaTa.
YenoBek pa3yMHBIM COBPEMEHHOTO THIA, JEHHCOBCKUN YEIOBEK, OCBOEHHE KOHTMHEHTOB 3a MpejesiaMu
Adpuxu. [Taneoreneruka u najeoreHOMHKA.

DBOJIIOIUS COBPEMEHHOTO yenoBeka. EctecTBeHHbIN 0TOOp B MOMYNIALUIX YesloBeka. MyTalmOHHbIN
npouecc u nomumopdusm. IlonmyasiuoHHbIe BOJHBL, Opeld reHoB, Murpanus u «3¢(GeKT ocHoBaTeNns» B
MOMYJISIIUSIX COBPEMEHHOTO YeJIOBeKa.

Uenoseueckne pacel. [lonarue o pace. bombime pacel: eBporeouaHas (eBpasuiickas), aBCTpaso-
HerpouaHas (SKBaTOpHajbHas), MOHTOJOWHAs (a3MaTcKo-aMepuKaHcKas). Bpems u myrtu pacceneHus
yejoBeka IO IUIaHeTe. EIMHCTBO denoBedeckux pac. HayuHas HeCOCTOSTENBHOCTb —pacHu3Ma.
[Tpucroco6aeHHOCTh YeoBEeKa K Pa3HbIM YCJIOBHUSAM OKpYXKAWOIIEeH cpensl. BiusHue reorpaduveckoit
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZHOJIOTHIO YETIOBEKA.

MexauciurInHapHbie METOIbI B (U3NUECKO (OMOJIOTUYECKOH) aHTPOIOJIOTHH. DBOJIOIMOHHAS
aHTPOIIOJIOTUS. M MaJCOAHTPONOJIOTUS 4YEJIOBEYECKUX MOMyasuuil. buoconuanpHble HCCIENOBAHUS
IpUPOJBI YesoBeka. MceaenoBanne K03BOIOLUN OMOJI0IHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. 5. Porunckuii, M. M. ['epacumoB.

Tabnuupl u cxembl: «MeTobl aHTPOMOJIOIUN», «[ 0JIOBHOM MO3r yenoBeka», «HeraoBekooOpa3Hble
00e3bsHbl», «CKeleT 4YenoBeKa M CKeJeT HIMMIIaH3e», «PyIuMEHThl M aTaBU3MbL», «/IBHXKyIIHMe CHIIbI
aHTPOIIOreHe3a», «IBOJIOIMOHHOE APEBO YENIOBEKa», « ABCTpANONUTEK», «HenoBek ymenslity, «HenoBek
IpSIMOXOAALIM», «/leHrucoBckuil uenoBex» «Heanaepranbip», «KpomanboHub», «Ilpeaku uyenoBekay,
«Tansbl HBOJIIOLUM YelloBeKa», «Pachl uenoBekay.

O6opynoBaHue: MYJISKH OKaMEHeNoCTel, IpeAMETOB MaTepUalIbHOW KYyJIbTYphI IIPEJIKOB UEJIOBEKa,
penponykuuu (dororpadun) KapTUH ¢ MHUQPOJIOTHYECKUMH U OUOJIICHCKUMH CIOKETaMH MPOUCXOKICHUS
yenoBeka, (ortorpaguu HaXOJOK HMCKONAEMbIX OCTATKOB YEJIOBEKAa, CKEJET 4YeJOBEKa, MOJENb ueperna
YeJoBeKa M 4Yeperna LIMMIIaH3e, MOJeJb KHUCTH YelIOBEKa M KHCTU HIMMIIAH3€, MOJEIU Topca MpPEeaKOB
4eJI0BEKa.

JlaGopaTtopHas pabora «l3yueHue ocCOOCHHOCTEH CTPOEHMsI CKelleTa 4YeJOBEKa, CBS3aHHBIX C
MIPSIMOXOKIEHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJIOTHUECKUX afallTaAlluN YETOBEKa».

Tema 6. Ixo0JI0rHs1 — HAYKa 0 B3aHMOOTHOIICHHUSIX OPTAHU3MOB U HAIOPraHU3MEHHBIX CHCTEM
€ OKpPYKaIoLIeH cpeaou

3apokeHne U pa3BuUTHe dKoJoruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H. A. CesepuoBa, J. ['ekkens,
A. Tencnu, B. H. CykauéBa. Pa3nensl u 3a1aun sxonoruu. CBsi3b 9KOJIOTHH C APYTUMHU HAYKaMU.



Metonel skosoruu. IloneBele HaOMOAEHMS. OKCIEPUMEHTbl B 3KOJOTHMHU: IPUPOAHBIE U
nabopatopable. MogenupoBanue B OKOJOTUH. MOHUTOPUHT OKpYXKAIOIIEH Cpeabl: JIOKaJbHBIMH,
pEruoHANIbHBIN U TJI00aTBbHBIN.

3HaueHue HSKOJOTMYECKMX 3HAHUU MJIs 4YeJIOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBSI3€M yernoBeyecTBa ¢ MNpUpPOAO. DOPMUPOBAHHME SKOJOTHYECKOW KYJIBTYPbl M OKOJOTHYECKOU
IPaMOTHOCTH HAaCEJICHHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6oabar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumer w  cxemsl: «Pasmensl  skonorum», «Metoabl 3koyioTHm», «CXemMa MOHHTOPHHTA
OKpYKarOLIEH CpesibI».

JlabopaTopHas pa6ora «/3ydeHre METOJ0B HKOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTaHUSA

Okojorudeckre (GakToppl M 3aKOHOMEpPHOCTH uX jAedcTBud. Kiaccudukanus 5KOIOrHYECKUX
(dakTopoB: abWoTHuUeCKHe, OHOTHYECKHE, aHTpomoreHHele. OOmMEe 3aKOHOMEPHOCTH JICUCTBUS
skosnornueckux QaxrtopoB. I[IpaBuno wmmaumyma (K. Ilnpenrens, 1O. JluOux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue @axktopel. CBeT Kak dKojoruueckuil ¢axrtop. JleficTBHe pa3HBIX Yy4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHUE TPYIIbl PaCTEHUN U KUBOTHBIX MO OTHOILIEHHUIO K
cBery. CurHanbpHas pojb cBeTta. DOTONEPHOIU3M.

Temnepatypa kak »9kojoruueckuit  Qaxrtop. JlelicTBue TemmepaTypbl Ha  OpPraHHU3MBL
[ToliknnoTepMHbIE  TOMOMOTEPMHBIE OPTAHU3MBbIL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skosiormueckuit ¢dakrop. [Ipucrnocobmenus pacTeHUH K TMOIEPKAHUIO BOTHOTO
6ananca. Kiaccudukanus pacteHuii mo oTHOIIEHUIO K BoJe. [Ipucnocobienus )KUBOTHBIX K U3MEHEHHUIO
BOJIHOTO PEXHUMA.

Cpenpl  0o0WTaHHMS OPraHM3MOB:  BOJHAs, HA3€MHO-BO3IYIIHas, TMOYBEHHas, TIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. OU3NKO-XUMHUYECKHEe 0COOEHHOCTU cpesl OOMTaHHsI OPTaHU3MOB.
[IpucnocobaeHnst OpraHu3MOoB K KU3HU B Pa3HbIX Cpeliax.

buonornueckue putmbel. Buemnune u BHyTpeHHHE pPUTMbI. CyTOYHBIE M TOAMYHBIE PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUMN KU3HU.

Kusznennsie popmbr opranuzmoB. [lonsTHe o kxu3HeHHON (GopMme. JKu3HEHHBIE (OPMBI PACTECHUM:
JepeBbsl, KYCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HeHHBbIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue dakropel. Bumbl OHOTHYECKMX B3aMMOACWUCTBUN: KOHKYPEHIIHS, XHIIHUYECTBO,
cumbuo3 u ero Qopmbl. I[lapasuTusm, Koomepanus, MyTyalau3M, KOMMEHcCalu3M (KBapTHUPAHTCTBO,
HaxJeOHnuecTBO). Herpoduueckue BzanmoaeiicTBus (Tonuueckue, popudeckue, padbpruyeckue). 3HaueHHe
OMOTHMYECKMX B3aUMOJCHCTBHI [UIsl CYIIECTBOBaHMS OPraHu3MoB B cperae oOutanus. [lpunnmn
KOHKYPEHTHOT'O UCKIIFOUEHHS.

JdeMoHcTpanuu

Tabnuupl 1 cxeMmbl: «DKoJoruyeckue (QakTopb», «CBETOBOW CHEKTP», «IKOJIOTUYECKHE TPYIIIBI
KUBOTHBIX TI0 OTHOLIEHUIO K CBETY», «TemIoKpOBHBIE XUBOTHBIEY», «XOJIOAHOKPOBHBIE >XHUBOTHBIEY,
«DPU3MOJIOTHYECKUE AN TAIIMM )KUBOTHBIX», «Cpeibl OOMTaHUS OPraHU3MOBY, «BHOIOrMUECKUEe PUTMBDY,
«Kuznennsie Gpopmbl pacteHuit», « KusHeHHble (OPMBI JKUBOTHBIX», «DKOCUCTEMA IIUPOKOIMCTBEHHOTO
neca», «OKocHcTeMa XBOWHOro useca», «llemn nwuranus», «XumHudectsoy, «llapazutuzmy,
«Konkypennus», «Cumonosy», «KommeHcanusmy.

Ob6opynoBanue: repbapun pacTeHUN U JKUBOTHBIX, MPUCHOCOONEHHBIX K BIMSHUIO PA3IUYHBIX
9KOJIOTUYECKUX (PaKTOPOB, IepOApHH CBETOJIIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIHMBBIX pACTEHUI,



CBETOJIFOOMBEIE, TEHENIOOMBBIE M TEHEBBHIHOCIMBBIC KOMHATHBIC PACTEHHUsS, TepOapuul M KOJUICKIIMH
TETUIOJIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX pacTeHWl, dydena MNTUI W 3Beped, repOapuu
pacTeHHid, OTHOCSIINXCS K TUTpoduTam, kcepoduraM, Me30pUTaM, KOMHATHBIC PACTCHUS AAHHBIX TPYIIIL,
KOJUICKIIMH KMUBOTHBIX, OOMTAIONINX B PAa3HBIX cpelax, repOapuu M KOJUICKIIMH PACTEHUN U JKMBOTHBIX,
o0JaalomuX YepTaMu MPHUCIIOCOOICHHOCTH K CE30HHBIM H3MCHCHUSM YCIOBUW JKU3HH, repOapuu M
KOJUICKIIMHM PACTCHUN M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX ()OPM, KOJIICKIIUU KUBOTHBIX, YUACTBYIOIINUX
B Pa3JIMYHBIX OMOTHYECKUX B3aUMOJCHCTBUAX.

JlabopaTopHas pa6ora «BplsiBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIMSIHUIO CBETAY.

JladopaTopHas padora «BpisiBIeHHE TPUCTIOCOOJICHUI OPraHU3MOB K BIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX MECT OOUTAHHUS.

Tema 8. Dxoji0rust BUAOB U NOIMYJISAIUIM

DKOJIOTHUECKHE XapaKTepUCTUKU mnomynsaiuu. [lomynsuus kak Ouosiormdeckass cucrema. Poub
HEOJHOPOJAHOCTU cpefbl, (pu3nyeckux OapbepoB U OCOOCHHOCTEW OWOJIOTMH BUIOB B (DOpMUPOBAHUM
MPOCTPAHCTBEHHOM CTPYKTYphI OMYIAIuid. OCHOBHBIE MTOKA3aTENIN MOMYJISAINHI: YUCICHHOCTD, TIIOTHOCTD,
BO3PACTHAsI H MOJIOBAsi CTPYKTYpa, POKIAa€MOCTb, TPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJiorrueckas CTpykrypa nonyiasaaud. O1ieHKa 9uCIeHHOCTH oMYy, J{nHaMuka momyasiua 1
e€ perymsanus. buotnuecknit moTeHnMan momyasuud. MojenupoBaHUe NWHAMHUKHU Tomyisiuu. Kpusbie
pocTa YHCIEHHOCTH momyiasuuu. KpuBble BbDKMBaHHSA. Perynsmusi YHCICHHOCTH TOMYJNSIHUI: POJIb
(hakTOpOB, 3aBUCAIIUX W HE 3aBHCIIIMX OT IUIOTHOCTH. DKOJOTHYECKHE cTparerun BumoB (r- u K-
CTpaTerum).

[Tonsarue o0 skoslormueckoit Hume BuaAa. Mectoobutanue. MHOTOMEpHAsE MOJIETb DKOJIOTHIECKOM
Hui Jx. M. XatunHcona. PazMepsl sxkonornueckoi Huiu. [loTeHmansHas v peaqin3oBaHHAs HULIY.

Bup xak cucrema nomynsiuuii. Apeansl BUAOB. BUIbI M MX )KM3HEHHBIE CTPATEruu. JKOJIOTHYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHHUS W MHrpalMid >KMBOTHBIX. bHonOrmueckne WHBA3UU UY>KEPOTHBIX
BH/JIOB.

JdemoHcTpauuu

[Toptpert: Jx. M. XaTyuHCOH.

Tabmuipl u  cxeMbl: «OKOJIOTUYECKUE XapaKTepUCTUKU mnomyisiun», «lIpocrpaHcTBeHHas
CTpyKTypa mnomyasuuuy, «Bo3pacTHeie mupamuisl nomyasuun», «CKOpOCTh 3acelieHUs MOBEPXHOCTH
3eMJId pa3IMYHbBIMU OpraHu3zMammny, «Mojenb skojgorudeckor numu Jx. M. XatunHconay.

Ob6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUU KUBOTHBIX.

JlabopaTopnas pa6ora «I[IpucnocobneHust ceMsiH paCTeHHI K pacCeeHUIO.

Tema 9. IK0JIOTHA COOOIIECTB. JKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoiienos u ero crpykrypa. CBsizu Mexay OpraHu3MaMu B OMOLIEHO3E.

Okocucrema kak oTkpbitas cucreMa (A. Jlx. Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B
9KOCHUCTEME: MPOJIYLIEHThI, KOHCYMEHTHI, peAylleHThl. Tpodudeckue ypoBHU. Tpoduueckue 1enu u CeTu.
Abuotuueckue 610k 3kocucteM. [TouBbl 1 Uikl B 9kocucTeMax. KpyroBopoT BeliecTB ¥ MOTOK SHEPTHUH B
JKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNu 3KOCHUCTEeMbl. bruomacca u mpoayKuus. DKOJOTUYECKUE MUPAMUJIBI YHCET,
OMOMAacChI U PHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @uykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIEeCTB — CyKieccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU M HX MPUYHHBIL.
AHTpOTIOTEHHBIE BO3JCUCTBUA Ha cykieccuu. KinmMmakcHoe cooOmiectBo. bruopasHooOpasue u MmoiaHOTA
KpYroBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKOCUCEMbl MOpel U OKeaHos8. IKocucmembl
MYHOp, 71eco8, cmenet, NyCMblHb.

AHTpPOIIOT€HHBIE IKOCUCTEMBL. ArposkocucremMa. ArponeHos. Paznuuus Mex1y aHTpONIOI€HHBIMU U
IIPUPOIHBIMH 3KOCHUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. lopoackas d¢uopa u  (ayHa.
CuHaHTpOmM3ausl TOPOJACKON (ayHbl. Buojormdeckoe M XO3SHCTBEHHOE 3HAUCHHE arpodKOCHCTEM U
ypOO3IKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpPraHM3MOB B JKOocHcTeMax. Ponb
KACKAOH020 3¢hghekma u 6ud08-30upuxamopos (Kiouesvbix 6ud0s8) 8 (OYHKYUOHUPOSAHUU IKOCUCHIEM.
[TepeHoc sHepruM M BEWIECTB MEXKIAY CMEXKHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOITYJISLIHI
1 DKOCHCTEM B YCIIOBUSAX €CTECTBEHHBIX U @HTPOIIOTEHHBIX BO3AEHCTBU.

Mexanuzmbl 6030eticmeus 3a2ps3HeHUli pasHblX MUno8 Ha cyOOpeaHu3MeHHOM, Op2aHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIO2UUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmaus. MeTo0J10Tusl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOT€HHBIX 3KOCHCTEM.

JdeMoHcTpanuu

[Toptper: A. Ix. Tencmu.

Tabmuer u  cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa IMIMPOKOJIMCTBEHHOIO JIEecay,
«9KOocHUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIE T'PYIIIBI OPraHU3MOB B JKocucteMey, «Kpyrosopor
BelIECTB B dKocucTteMey», «llemm mnuranusa (macTOumiHas, AETpUTHas)», «IKOJOrMueckas IUpaMuia
qrcen, «IKOoJIOTHUecKas mupaMuga Ouomacchl», «KojJorudeckas nupamuaa sHeprumn», «OodpazoBaHue
6onota», «llepBuunas cykueccusi», «BoccraHoBieHue Jeca mocie Moxkapa», «JKOcHCTeMa 03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB ¥ NOTOK SHEPTHH B arpolieHo3e», «[Ipumepsl ypOoskocuctemy.

O6opynoBanue: repbdapuu pacTeHHM, KOJUICKIIMM HACEKOMBIX, Yydeja MTHI[ U 3Bepel, repdapun
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUH, aKBAPUYM KaK MOJIENIb KO CHCTEMBI.

IIpakTHyeckasi padora «3yueHne u onucanue ypoo3KOCHCTEMBIY.

JladopaTopHas padora «l3ydeHue pasHOOOpa3usi MEIKUX MOYBEHHBIX UJICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

JKCKypeust «OKCKypcHsi B TUIHMYHBIA OuoreoueHo3 (B 1yOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJOJIbHBIN WM TIOMMEHHBIN JIyT, 03€p0o, 00JI0TO)».

IKCKypeus «IKCKypCUs B arpodKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X031 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — oOuieruianerapHas o6ojiouka 3eMiM, TJ€ CYIIECTBYET HIIM CYIIECTBOBAJa JKU3Hb.
Pa3Butne mpencraBnenuir o 6mochepe B Tpymax J. 3rocca. Yuenue B. U. Bepuaackoro o OGuocdepe.
Ob6nactu 6uocdeps! u e€ cocran. JKuBoe BeecTBO OMocdepsl U ero GyHKIHUH.

3aKOHOMEPHOCTH  cyliecTBoBaHust Ouocdeprl. OcobeHHocT Ouochepbl Kak TiIo0anbHON
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OHOT€OXUMUYECKHE
LIUKIBI (Yriiepoia, a3oTa). PUTMHUHOCTS siBIIeHUH B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIM: TYHJZIpa, XBOWHBIE Jieca,
CMEIIAHHBIE U HIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHBI, IIYCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPBS.
Knumat, pacTUTeNbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa M (yHKIMS >KUBBIX CHCTEM, OIEHKA WX PECYpPCHOTO MOTEHLuana U OuochepHbIX
(b yHKIIHIA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Beprnanckuii, 3. 3rocc.

Tabnuue! u cxemsl: «I'eocheps! 3emn», «KpyroBopot azoTta B npupoze», «Kpyrosopor yrieposa B
npupoje», «Kpyrosopot kucinopoga B npupojae», «KpyroBopor Boabl B npupojae», «OCHOBHbIE OHOMBI



cymmny, «Knumatudeckue nosca 3emnny, «Tynapay, «Taiira», «Cmemanusiii jiec», «1IupokoMcTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilycteiasay», « Tponnyeckuit Jecy.

O6opynoBanue: repOapuu pacTeHU Pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.

Tema 11. YesioBek U OKpYykalomas cpeaa

DKOJIOTHYECKHE KpPU3HChl W MX NpuuuHbl. BosneiicTBue uenoBeka Ha Ouocdepy. 3arpsizHeHUE
BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpenbl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenue nousbl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTPOTIOTEHHOE BO3JCHCTBHME HA PACTUTEIBHBIM M KUBOTHBIM Mup. OXpaHa pacTUTEIBLHOTO M
KUBOTHOTO Mupa. OCHOBHBIE NPUHLMIBI OXpaHbl Tpupoabl. Kpacubie kauru. Ocobo oxpaHseMmbIe
npupoanbie Teppuropun (OOIIT). borannueckue cajapl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHBIE TIPUHIUIBI YCTOWYMBOTO Pa3BUTHS UYENOBEYECTBA W TPHUPOABL. PanuoHambHOE
MIPUPO/IOIOJIL30BAHNE M COXpaHEHHE OHMOJOrM4yeckoro pasHooOpasust 3emuu. OOuue 3aKOHOMEPHOCTH
IJI00AJTBHBIX AKOJIOTMUECKUX KpHU3ucOoB. OCOOEHHOCTHM COBPEMEHHOTO KpU3HCa M €ro BEpPOSITHbIE
MOCJIEICTBUSI.

Pa3BuTHe METOJOB MOHHTOpPUHIA pa3BUTHs OMNACHBIX TEXHOTEHHBIX MpoleccoB. Cucmemmovle
uccre0osanuss nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCcoOHOU dnepeemuke. buonozuyeckoe
pasHoobpasue u buopecypcwl. Hayuonanvnole ungopmayuonnvie cucmemsi, obecnevugaroujue 00Cmyn K
uHgopmayuu no coOCMOSHUIO OMOENbHLIX 8U008 U IKocucmem. OCHOBbI dIKOpeaburumayuy IKoOCucmem u
cnoco608 60pvobI ¢ buonospedcoeHusMU. PekoncmpyKyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuubl u cxeMmbl: «3arps3HeHne arMmochepwr», «3arpssHeHue TuApochepsl», «3arps3HeHHe
nmouBel», «llapHukoBBIi 3dekT», «Ocobo oxpaHsSeMble NPUPOJHBIC TEpPpUTOPHNY, «Momenu
YIPaBISEMOTO MUPaY.

OGopynoBanue: ¢ororpaduu oXpaHIeMbIX pacTeHUH © KUBOTHBIX KpacHoit kHuru Poccuiickoit
Oenepanun, KpacHolt KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IpOTrpamMM CpeHero oomero 00pa3oBaHus: INYHOCTHBIC, METAIIPEMETHBIC U TIPEIMETHEIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONIPEACTICHHUIO,
Hanuuue momugayuu K OOydeHHI0 OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS  DKOJOTHUECKOW  KYIbTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA ITPOrpaMMBI 11O OHMOJIOTHH JOCTUTAKOTCA B €AUHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOTO  OTHOIIEHHUA K  KyJbTypHOMY  HACIEIUI0 U TPaJUuILUsIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTalUi, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN €ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~IPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/JaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE YYUTBIBATh B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENbCKUX 3a/1a4, YBKHUTEIHHOTO OTHOIICHUS K MHEHHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKEeHHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTD K CIy)KeHHIO U 3anmrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBHH C TPAJUIIMSIMH HapOJIOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U peau3alus 3J0pOBOro u 6e30macHoro oopasa >ku3HH (310pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHWE IIEHHOCTH TMpPaBWI HWHAUBUAYAJIBHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCTBa, TPYAOTI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

HWHTEpEC K pa3iMyHbIM cdepaM MpodecCHOHATBHON NEeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTUYECKHU I1esIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY KU3HU Ha 3emile,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYJIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

0CO3HAHME TJI00AITBHOTO XapaKTepa KOJIOTHUECKUX MPoOIeM U IMyTel UX PELICHHUS;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU U3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IpHU PEUICHUU MPOOJIeM, CBSA3aHHBIX C PAIlMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI TMOBENEHHS] B TPHUPOJIE, HANPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

aKTHBHOE HEMpUSTHE NEHCTBHI, NMPUHOCAIIMX BPEI OKpYKAIOMIeH NPHUPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIATONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEATPHHUMACMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpHI, OIBITA
JEATETbHOCTH OKOJIOTUYECKOH  HAaNpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUYECKOU JAESATEIbHOCTH SKOJIOTHYECKON HAITPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaykKd W OOIISCTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JUANOTe KYIBTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YATATEIHCKOW KyJIbTYPHI KaK CPEJICTBA B3aMMOACHCTBHS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBIIICHHUS, CO3/IaHUHU LEJI0CTHOTO MPEJICTaBICHUs 00 OKpYyXKalolleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
HCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (D)AaKTOB U HMMEIOIIMXCS MJAaHHBIX C IENbI0 MOJIy4eHUs
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelleHUs
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTU HAayYHON JeATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITENbHOCTh MHIUBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEephHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHHUS y4eOHOTro mpeameTa «buoJiorvs» BKIIOYAIOT:
3HaUYUMBIC IS (OPMHPOBAHHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienn(UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTCCTBCHHBIX HayKaX (BEIIECTBO, YHEPIHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeHcTBUS (TIO3HABaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTHUBHBIE), 0OECIEUUBAIOLINE
dbopmupoBanre (HyHKIUOHATEHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC Y4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorierocst OyayTt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE IEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe ISHCTBUS, COBMECTHAS JCSITEIHHOCTb.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh NpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU MOHATUSIMH ),

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBJICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JEIyKTHBHBIC, IO AaHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE TEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIE BUIBI JEATEIHHOCTH TIO IIOJYYEHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTNOTE3y €€ pelICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHWIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICTICHANIPABIICHHBIN TMOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JCWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpeUIaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHHS, CTaBHTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBApSIX M CHPAaBOYHUKAX, KOMIBIOTCPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit mHGopMaIK, HeOOXO0JMMOH JIJIsl BRITIOJTHEHUS YIeOHBIX 3a]1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAIbHYIO (OPMY TPEICTABICHHUS OHOJIOTHMYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UILIMHN APYrUX YUACTHUKOB JHATIOTA WM JUCKYCCUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOaMM OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX IEHCTBUN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBENCHHE B PAa3jIMYHBIX CHUTYaLMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M YYEOHBIX CUTYyalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILECTBJIATh MO3HABATENIBHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIQJIETh HABBIKAMH TI03HABATENILHON pedIeKCHU KaK OCO3HAaHUS COBEPIIAEMbIX JICHCTBUNA
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUU
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3y/IbTaTOB ACSITEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUH JIPYrOro YEJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne npouaIbHOr0 00y4eHuUsT 00yJarOIMUXCs
ouonorun. OHM BKIIOYAIOT: creuuduyeckue uis OWOJOrMM HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbIe pe3ynbTaThl MPEeACTaBICHBI 0 TOAaM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buosorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(bOopMHUpPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHny MpodiieM palMoHaIbHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexHbIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKA, OpraHu3M, MeTaboju3M, rOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. V. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeINIEHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaclyieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wu3aMeHunBoctd H. W. BaBuiosa), nmpuHUHUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTE€HUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), MPEBPALICHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHAMBUIYAIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHs TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM u pakTopaMu cpebl OOUTaHMS,

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TP YIIII;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJHATH JIAOOpATOpPHbIE U IMPaKTUYECKUE paboThl, cOOMI0IaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEIHLCKONW pabOTe MO OMOJIOTHH, SKOJIOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTUM M MEIUIMHBl (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINpPaBIEHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOIO XO35MCTBA, MUILEBOM
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

IIpenmetHble pe3ynabTaThl OCBO€HMs ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX IMPOOJIEM YeIOBEUeCTBa, a TAKKe B PELICHUH BOIIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOrMYEecKMX 3HAHUM, KOTOpas BKIIOYAET OINpENesICHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MHyTsSX M HampaBJICHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPruH), runotessl (runoresa «vmupa PHK» V. T'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TeHO(OH] MOMYJISIUH, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepelOBaHMUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOr€HEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM W MPHUCIOCOOJICHUSAMU K HHUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOTIOTEHHBIX U3MEHEHHH B SKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJTyYSHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIETOBAHMS, aHATU3UPOBATH MOJTyICHHBIC PE3yIbTAThI U JIETaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OWOJIOTMH, SKOJOTHH, IPHPOJONONB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTro OO0pa3oBaHWS B OpraHH3alUsXx CpPEIHEro
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 buomorus kineTku 2 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BelllecTB U MpeBpallleHne YHEPTHU B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanusanus eé B KIETKe '
8 JKu3HEHHBIN MUK KICTKA 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — HayKka O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi opraHu3MOB 4 1
16 broTexHonorus U CHHTETHYECKass OUOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHUE U PA3BUTHE BOJIIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoIIOIHS U €€ Pe3yIbTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyKarollen cpeon
Opranu3Msbl ¥ cpesia 0OUTaHUS 9 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5
DKoJoTUsl COOOIIECTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — rimobapHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Mara uudposbie
n/n Bcero K/ p I/ p H3Y4YeHH S o0pa3oBaTejibHbIE
pecypchl
1 Bbronorus kak KOMIUIEKCHAsI HAyKa M KakK 9acTh 1
COBPEMEHHOTO OO0IIECTBA
JKuBbIE CMCTEMBI 1 KX CBOMCTBA 1
YpoBHEBasI OpraHu3anusl KUBBIX CHCTEM 1
4 HcTopus OTKpBITHS B N3ydeHUs KieTku. Kierounast Teopus 1
MeTo 16l MONEKYISIPHOM M KJIETOUYHOM OMOJIOTHH.
5 [IpakTuueckas padota «M3yueHrne METOI0B KIETOUYHON 1 05
ounosorun (xpomarorpadusi, amekrpodopes, '
muhdepennnansaoe neHTpudyruposanue, [TLP)»
XHUMHUYECKUH COCTaB KIETKH 1
MunepasnbHbie BellecTBa KIETKH, UX OHoJornyeckas poJib 1
Opranuyeckue BellecTBa Ki1eTku — Oemnku. JlaboparopHas
8 pabota «OOHapykeHUE OCIKOB C TOMOIIbIO KAYECTBEHHBIX 1 0.5
peaKiuin»
9 CgoiicTBa, ki1accuduxanys u GyHKIun 0e1KoB 1
10 Oprannueckue BeueCTBa KJIETKH — YIJIEBObI 1
11 Oprannueckue BEeIeCTBA KIETKH — JIUIUIbI 1
Hykneunossie kucnotsl. JJHK u PHK. JIaGoparophas
12 pabota «VccnenoBaHue HYKIEMHOBBIX KHCIIOT, BBIICTICHHBIX 1 0.5

U3 KIICTOK PA3JIMYHbIX OPraHU3MOB»




Crpoenue u ¢pyakuu ATD. [Ipyrue

13 nykneosuarpudocdars (HTD)
14 CexBenupoBanue [JHK. Metoasl reHoMuKH,
TPAHCKPUIITOMHKH, TPOTEOMHUKHI
15 Metompl CTPYKTYpHOU OHOJIOTHI
16 Tunel knerok. [IpokapuoTndeckas KieTka
17 Crpoenue sykaprotuyeckoil kinerku. [Ipaktuueckas padora 05
«3yueHne cBOMCTB KJIETOYHOU MEMOpPaHbI» '
18 [ToBepXHOCTHBIN anmapar KIeTKA
OnHomeMOpaHHBIe OpraHOUABI KIIeTKH. [IpakTideckas
19 pabota «M3ydyeHre ABUKEHMSI LIUTOTUIa3Mbl B PACTUTENIbHBIX 0.5
KIIETKax»
[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHIPHUH,
20 mactuapl. JlJabopatopHas padora «lccnenoBanue 0.5
IUIa3MOJIM3a U ICTUIa3MOJIN3a B PACTUTEIbHBIX KIETKAX)
21 HememOpanHbIe OpraHOH/IbI KJIETKH
22 Crpoenue u GyHKIUH sapa
CpaBHUTENNbHAS XapaKTEPUCTUKA KIETOK 3YKapHoT.
23 JlaGopaTtopHas pabora «/3y4eHune CTpOeHUS KIETOK 0.5
Pa3IUYHbIX OPraHU3MOBY
AccUMWISIIAA U AUCCUMMIISILIMS — JIBE CTOPOHBI
24 MeTtabom3ma. Tunsl oOMeHa BeniecTB. JlaboparopHas
pabota «3ydyeHue KaTaIuTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WK KaTajla3bl)»
DepMEHTAaTUBHBIN XapaKTep PeaKUUid KIETOYHOIO
o5 MeTabonusma. JlabopatopHas pabora «3yuenue 05

(I)epMeHTaTI/IBHOFO PpacIICIUICHUA MEPOKCHU A BOAOPOaa B
PACTUTCIILHBIX U )KUBOTHBIX KIICTKAX»




26 benku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI 1
27 ABTOTpO(DHBII THII 0OMEHa BEelIeCTB 1
28 dorocuHTE3 1
29 Xemocwunres. Jlaboparopras pabota «CpaBHeHUE 1 05
MPOIecCOB (POTOCHHTE3A U XEMOCHHTE3a» '
30 AmnaspoOHbie opranusmbl. Bunel 6poskenusi. JlabopaTopHas 1
pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U JIBIXAHUS
31 AspoOHBIE OpraHU3Mbl. JTaIlbl JHEPreTUIECKOT0 0OMEeHa 1
32 DHeprus MeMOpaHHOTO rpaarueHTa npoToHoB. Cunre3 ATO: 1
pabota mpotoHHOU AT®-cHuHTa3BI
33 Peakiun MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — matpuunslil cuate3 PHK 1
35 Tpancusmus u e€ sTarmbl 1
36 KonupoBanue amuHokucioT. Pombs pubocom B OnocuHTE3€ 1
Oenka
37 Opranu3anys reHoMa y IpoKapuoT U YyKapuoT 1
38 MouiekynsapHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapHOT 1
Bupycbl — BHekJeTOuHbIE (JOPMBI )KU3HU U OOIHUraTHbIE
39 napasuthl. [Ipaktuyeckas padora «Co3manue Moaen 1 0.5
BHUpYCa»
40 BupycHbie 3a601eBaHus YeJI0BEKa, )KUBOTHBIX, PACTEHUI 1
41 HanorexHomoruu B OMOJIOTUU U MEULIMHE 1
42 JKU3HEeHHBIN TUKI KIETKU 1
43 Matpuunsiii cuntes JTHK 1
44 Xpomocomsl. JlabopaTopHas pabota «3yueHne xpomocom 1 05

Ha I'OTOBBIX MUKpOIIpCIIapaTax»




45 Jlenenue KIETKH — MHUTO3 1
Tunet knetok. Kaprnokunes u nurokunes. JlabopatopHas

46 pabota «Habmoqenne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa 1 0.5
JyKa (Ha TOTOBBIX MUKpPOIIpENaparax)»

47 Perynsnus ;kM3HEHHOTO IIUKJIA KIIETOK 1

48 Opranusm Kak eIMHOE [eI0e 1

49 Txanu pacrenuii. JJaboparopnas padota «M3yduenue Tkanen 1 05
pacTeHuii» '

50 TxaHu )KMUBOTHBIX U yenoBeka. JlaboparopHas padboTa 1 05
«M3ydenune TkaHeH )KUBOTHBIX) '

51 Opransl. Cuctemsl opranoB. JlabopatopHas pabota 1 05
«/3ydeHune opraHoB I[BETKOBOTO PACTECHUS '

52 Omopa Tena opraHu3MoB 1

53 JIBM>KEeHHUE OpTraHu3MOB 1

54 [Tutranue oprann3MoB 1

55 [TuTaHne TO3BOHOYHBIX )KMBOTHBIX. [IuIieBapuTebHAS 1
crcTeMa YeioBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M U€IOBEKa 1

58 TpaHcmopT BelIecTB y OpraHu3MoB 1

59 KpoBeHocHas crcTemMa M03BOHOYHBIX )KUBOTHBIX M YEIIOBEKA 1

60 Brigenenue y opraHusmMoB 1

61 3amura y opraHusMoB 1

62 MMMyHHas cuctema 4enoBeka 1

63 Pa3npaxxuMocTs 1 peryisanns y OpraHu3mMoB 1

64 I'ymopanbHas perymnsiuvst 1 S9HIOKpUHHAs CUCTEMA 1




JKHUBOTHBIX U YCJIIOBCKA

65 ®opMbI pa3MHOXKEHHSI OPTaHU3MOB

66 [TooBoE pa3MHOKECHHE

67 Meiio3
I"amerorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

68 JlaboparopHas padoTa «/3yueHue CTpOCHHUS MOJIOBBIX 0.5
KJIETOK Ha TOTOBBIX MUKPOIIpETiapaTaxy

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3akiajgKka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JTUCTKOB
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas paboTta

71 «BpIsIBJIEHME TPU3HAKOB CXOCTBA 3apPOIbIIIEH 0.5
MTO3BOHOYHBIX JKHBOTHBIX)»

7 Pa3zmHuoxenune u pazsutue pacrenuil. Jlaboparopnas pabora 05
«CTpoeHue OpraHoOB Pa3MHOKEHUSI BBICIIIUX PACTCHUN» '

73 HcTopust cTaHOBJICHUS M Pa3BUTHSI TCHETUKU KaK HAYKH
OCHOBHBIC TIOHSITHS U CHMBOJIBI TeHeTHKH. JlabopaTopHas

74 pabora «JIpo3odmiia kak 00BEKT FeHEeTUYECKUX 0.5
HUCCIIEI0OBAHUI)
3aKOHOMEPHOCTH HACJICOBAHUS IPHU3HAKOB.

75 MoHorubpuaHoe ckpemuBanue. [Ipaktudeckas padorta 0.5
"H3yueHue pe3yapbTaToB MOHOTHOPHIHOTO CKPEIIIMBAHUS Y '
npo30¢us"

76 [{uTonoruyeckre OCHOBBI MOHOTHOPHIHOTO CKPEUTHBAHHS

77 Ananuzupyloliee ckpeuiBanue. Hemonnoe foMuHupoBaHue
JurubpunHoe ckpenuBanue. [lpaktuueckas padora

78 «M3ydenue pe3yabTaToB AUTHOPUIHOTO CKPELIUBAHUS Y 0.5

IPp030(PUITBD»




79 [uTosornyeckue OCHOBBI JUTMOPUIHOTO CKPELIMBaHUS 1

80 CuerieHHOE HaClIeJJOBaHUE MTPU3HAKOB 1

81 XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH 1

82 I'eneruka mosa 1

83 ['eHOTHT KaK [EIOCTHAS CHCTEMa 1

84 ['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUM, ’KUBOTHBIX U 1
YesoBeKa

85 N3MeHunBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH 1

86 ModukannoHHass 3MEHYNBOCTh 1
BaprannoHHBI psii ¥ BapUallMOHHAs KpUBasl.

87 JlabopaTtopHas pabota «lccnenoBanre 3aKOHOMEPHOCTEH 1 05
Mo u(UKAITMOHHON n3MeHInBOCTH. [TocTpoeHue '
BapHaIMOHHOIO Psiia U BApUALIMOHHOW KPUBO)»

88 I'enotunuueckast usmMmeHUnBOCTh. KoMOMHaTHBHAS 1
M3MEHYUBOCTh

89 MyranuonHas u3MeHUIUBOCTh. [IpakTrueckas padoTa 1 05
«Mytauuu y 1po30@uiibl (Ha TOTOBBIX MUKpPOTIpENaparTax)» '

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO IIPOoLEecca. DMUICHETUKA U 1
SMUTEHOMUKA

o1 I'enetuka yenoBeka. [Ipaktuueckas padbora «CocraBieHue u 1 05
aHaJIU3 POJIOCIOBHON» '

92 Mertoapl MEIUIIMHCKON T'€HETUKHU 1

93 3HaueHHE MEIULIMHCKOM F'€HETUKHU B IIPEIOTBPAILICHUH 1 1
JIeUEHUH FeHETUYECKUX 3a00JIeBaHUN YeIoBeKa
OcHoBHBIE IOHATHS cenekuuu. JJabopartopHas pabota

94 «M3yueHne copToB KyJIbTYPHBIX PACTEHUH U MIOPOL 1 0.5

JOMAITHUX KUBOTHBIX»




95 MeTobl celeKIMOHHOM paboThl. JlaboparopHas pabora 1 05
«V3ydyeHnue MeTO/I0B CENeKINH PACTCHHI»

9% JIOCTIDKEHUSI CEeNEeKIIMU PACTCHUN M JKUBOTHBIX. 1
[Ipaktuyeckas padorta «I[IpuBuBKa pacTeHui»

97 CoxpaneHue, U3y4eHHE U HCIIOJIb30BaHHE T€HETHUECKIX 1
pecypcoB
BroTexHon0THs Kak HayKa U OTPACib MPOU3BOJICTBA.

98 [MpakTudeckas padbora «3ydeHrne 0ObEKTOB 1 0.5
OMOTEXHOJIOT I

99 OCHOBHBIC HAINPaBJICHUS] CHHTETHYECKOH OMOJIOTHH 1

100 XpoMOCOMHAsI M TeHHAS WH)KEHEPHUS 1

101 MeauiHcKre OMOTEXHOJIOT I 1

102 PesepBHBIit ypoK. HOBTi)peHI/Ie, 0000m1eHueE, 1
crcTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Mara uudposbie
n/n Bcero I/ p u3yueHusi | oOpa3zoBaTejibHbIE
K/p pecypcsl
OpourorionHast reopust Y. Jlapsuna 1
2 JIBMKyIIHE CHJIBI 3BOJIIONMH BUAOB 110 Y. /lapBuHYy 1
3 Bopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U HCKYCCTBEHHBIHM 1
oTOOD
4 DopMUPOBAHNE CUHTETUYECKON TEOPUU IBOIIOLINHI 1
5 DTarbl 3BOIOIMOHHOTO MPOIECCca: MUKPOIBOIIOIHS U 1
MaKpPOIBOJTIOIHS
6 [Tomynsammst — sneMeHTapHasi €IMHHIIA SBOJTIOIUH 1
3akoH reHeTudeckoro paBHoBecus [x. Xapau, B. BaitnGepra.
7 JlaGopaTopHas pabota «BbIsSBIIeHHE H3MEHYUBOCTH y 0COOEH 1 0.5
OJIHOTO BUA»
DneMeHTapHbIe (aKTOPHI SBOTIOLUN 1
Dddext ocHoBarens. IPPexT OyTHUIOUHOTO TOPIIBIIITKA 1
10 Murparuu. M3omsmuum nomysisiiuii: reorpaduyeckas, 1
Oouosoruyeckas
11 EcrecTBenHBIN 0TOOP — Hampapstonuii (hakTop IBOIOIUN 1
12 [TonoBoii oTOOP 1
ITprcnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT
13 MuKposBoJitoun. JlaboparopHas pabota «M3ydeHue 1 0.5
apoMop(}030B U UANOAANITAIIUN Y pACTEHUN U )KUBOTHBIX)
14 [Tpumeps! npuCIOCOOIEHUH Y OpraHU3MOB: MOP(OJIOTHYECKHE, 1 0.5




¢busnosornueckue, OHOXUMUYCCKHE, ITOBEACHYCCKHUE.
Jlaboparopnas pabota «IIpucrnocoOiaeHust OpPraHu3MOB U UX
OTHOCHUTEJIbHAS [1EJIeCO00Pa3HOCTHY

Bup, ero xputepuu u crpykrypa. Jlaboparopuas padota

15 1 0.5
«CpaBHEHHE BHJIOB 110 MOP(HOIIOTHIECCKOMY KPUTECPUIO»

16 CrpykTypa BHIa 1

17 Bunoo6pazoBanue kak pe3yabTaT MUKPOIBOIIOIAN 1

18 CBs13b MUKPOIBOJIIOITUH U SITHIEMUOJIOTUU 1

19 Makponssomtonus. [TaneoHToI0rnYecKne MeToAbl N3y4eHUs 1
IBOJTFOITIH

20 buoreorpaduueckue MeTo bl U3y4EHUS IBOJIIOLUU 1

21 DOMOpHOJIOrMYecKHe U CPaBHUTEIHLHO-MOP(]oIoruyecKue 1
METO/IbI U3y4EHHUSI SBOTIOIIUU

99 MouekynsapHo-reHeTHueckue, OMOXUMHUYECKUE U 1
MaTeMaTH4YeCKHE METO/Ibl U3yUEeHHSI SBOIOLUN

23 OO6mre 3aKOHOMEPHOCTH YBOJTIOIUH 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMU 1

25 HaydHple runoTe3bl MpouCX0KACHUS KU3HUA Ha 3emiie 1

26 JloHay4HbI€ PECTABICHUS O 3aPOKICHUN KU3HU 1

27 OCHOBHBIE ATaIlbl HEOPraHUYECKON IBOJIOILIUU 1

28 ['unoTessl 3apoKaACHUS KUZHHA 1
Uctopus 3emnu u Mmetoanl e€ uzydenus. Jlaboparopnas padbota

29 «3yyeHne u OMMCcCaHue UCKOMIAEMBIX OCTAaTKOB JIPEBHUX 1 0.5
OpPraHU3MOB»

30 HavanpHbie 5Tansl opraHu4ecKoi ABOIOLNN 1

31 DBOJIIOIMS DYKAPUOT 1




OCHOBHBIC ATaIIbI 9BOJIIOLUHA PACTUTCIIBHOI'O MHUpa.

32 [Ipaktuyeckas pabdorta «3yueHrne 0oCOOEHHOCTEH CTPOCHUS 1 0.5
pacTeHU# pa3HbIX OTAEIIOBY

33 OCHOBHBIE ATAITBI HBOJIOIUH KHBOTHOTO MHUPa 1

34 OBoJronus )KkUBOTHBIX. [IpakTuueckas padora «M3yyeHue 1 05
0COOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KUBOTHBIX) '

35 Pa3BuTHe )xu3HM Ha 3eMJie 10 3paM U Neproam 1

36 MaccoBbie BRBIMUPaHUSI — 3KOJOTHYECKHE KPU3UCHI TIPOIILIOTO 1

37 CoBpeMeHHBIN KOJOTUYECKHI KPU3UC, ET0 0COOEHHOCTH 1

38 CoBpeMeHHas cHCTeMa OPraHUmIeCKOro MPOIIIOTo 1

39 OCHOBHBIEC CHCTEMATHYECKHE TPYITBI OPTraHU3MOB 1

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe 1

41 PazButHe npeacTaBiaeHut 0 MPOUCXOKACHUH YETIOBEKa 1
MecTo yenoBeka B CUCTEME OPraHUYECKOr0 MUpa.

42 JIabopatopHas pabota «3yueHne ocobeHHOCTEH CTPOCHMUSI 1 0.5
CKeJIeTa 4eJIOBEKa, CBA3AHHBIX C MIPSIMOXO0XKICHUEM

43 JIBIOKyIIME CUITBI aHTPOIIOTEHE3a 1

44 CooTHolieHne OHMOJOTMYEeCKUX U COIUANBHBIX (DaKTOPOB B 1
aHTpPOIIOreHe3e

45 OCHOBHBIE CTaJIMX AHTPOIIOTEHE3a 1

46 [TaneoreHeTrka 1 najaeoreHOMUKa 1

47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue pacel. [Ipakrnueckas padora «3yuenue 1 0.5
9KOJIOTUYECKUX aJaITalli YeToBeKa» '

49 MexInCIUIUIMHAPHBIE METO bl AaHTPOIIOJIOTUN 1

50 3apoKIeHUE U pa3BUTHE IKOJIOTUN 1




Merto et 3kosorun. Jlaboparopuas padora «/3yueHne MeTo10B

51 . 1 0.5
HKOJIOTUYECKUX HUCCIICAOBAHUIN

52 3HavYeHHE DKOJIOTHUECKUX 3HAHUM IS YeJIOBEKa 1

53 Okonorndeckue GaKTopsl 1
AbuoTtnueckue Gpakropbl. CBET Kak HKOJOTHIECKUI PaKTop.

54 JlabopaTopHas pabota «BpIsiBIeHHE TPUCTIOCOOTICHUI 1 0.5
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue paktopsl. Temneparypa Kak 3KOJIOTMUECKUN

55 (dakrop. JlaboparopHast paboTa «BeIsiBIEHHE TPUCIIOCOOICHUIA 1 0.5
OpPraHU3MOB K BIIUSTHUIO TEMIIEPATYPhI»
Abuotnueckue pakTopsl. BrakHOCTh Kak 3KOJIOTHUECKUN

56 (dakrop. JlaboparopHast paboTa «AHATOMHUYECKHE 0COOCHHOCTH 1 0.5
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

57 Cpenpl 0OuTaHUs OPTaHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznennsie GopMbI OpraHU3MOB 1

60 buotnueckue dakTops 1

61 3HaueHue OMOTHYECKUX B3aUMOACUCTBUMN AJIsl CYIIECTBOBAHUS 1
OpraHu3MOB B cpefie 0OUTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYIISIIUN 1

63 OcHoBHBIE TIOKa3aTeNN MOMYISALNN: YUCIEHHOCTb, TUIOTHOCTD, 1
BO3pACTHAsl U MOJIOBAasi CTPYKTYypa

64 OcHoBHBIE TIOKa3aTeNU MOMYIISALUN: POKIAEMOCTh, IIPUPOCT, 1
TEMI poCTa, CMEPTHOCTh, MUTPALIH

65 OKoJoru4ecKas CTpyKTypa MOMYJISIIUY 1

66 JlnHaMMKa TOMYJISLIUU U €€ peryasanus 1

67 Kpussie pocta unciaeHHOCTH nonynauuu. KpruBbie BBKUBaHUS 1




Dkonoruveckas Huia Buaa. JlabopatopHas padora

68 . 1 0.5
«[IpucnocobneHust ceMsiH paCTeHUI K paCCEICHUIO
69 Bun kak cucrema momysnsiuii 1
70 3aKOHOMEPHOCTHU MOBEICHHUS M MUIPALIUNA AKUBOTHBIX 1
71 Coo011ecTBO Opranu3MoB — OHOIICHO3 1
72 DKocucTemMa Kak OTKpbITas cucTeMa 1
73 KpyroBopoT BemecTB 1 NIOTOK SHEPTUU B SKOCUCTEME 1
74 OcHOBHBIE TIOKA3aTeNN IKOCHUCTEMBI 1
75 DKOJIOTHYECKHE MUPaMUJIbI 1
76 N3meneHust cooOIIeCTB — CYKIIECCHH 1
77 [IpuponHbIE 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
DKOCHUCTEMBI MOPEN U OKEAHOB
78 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTETIEH, 1
MyCTbIHB
79 AHTPOTIOTEHHBIE YKOCHUCTEMBI 1
80 Ypboskocucremsl. [Ipaktuueckas padora «M3ydenue u 1 05
onucaHue ypoosKOCUCTEMBI» '
81 3akoHOMepHOCTH (OPMUPOBAHNS OCHOBHBIX B3aMMOICHCTBUIA 1
OpPraHU3MOB B KOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arps3HEHUN Pa3HBIX TUIIOB HA
82 cyOOpraHM3MeHHOM, OPTraHU3MEHHOM, TOMYISIIUOHHOM U 1
HKOCUCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapaast 0601049Ka 3eMiu 1
84 Yuenue B. U. Bepuaackoro o 6uocepe 1
85 3aKOHOMEPHOCTH CYIIeCTBOBaHUS OHochepbl 1
86 KpyroBopoTs! BemecTs 1 OMOT€OXUMHUYECKUE LIUKIIbI 1




87 3onanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIH 1

88 YcroitunBocTh 6Gnocheps 1

89 DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTPOIIOr€HHOE BO3JICHCTBAE HA PACTUTEIIBHBIN U )KUBOTHBIN 1
MUD

92 OxpaHa mpupoIbI 1

03 OCHOBHBIE TIPUHIIUITBI YCTONYHBOTO PA3BUTHS YEIIOBEUCCTBA U 1
TIPUPOTBI

94 ParmonanbsHOE TPUPOIOTIONBE30BAHUE U COXPAHEHHE 1
OMOJIOTMYECKOr0 pa3Ho0Opasus 3emiin

95 O6061menue o reMe «MUKPOIBOIIONUS U €€ Pe3yIbTaThD» 1

96 O6006menue mo Teme «MakpOdIBOIIOIHUS U €€ PEe3yJIbTAaThI» 1

97 O6006menue mo Teme «IIpoucxoxaeHNE U pa3BUTHE )KU3HU Ha 1
3emie»

08 Oo6o6menne o Teme «IIpoucxoxaeHne yeaoBeka — 1
AHTPOTIOTECHE3)

99 O06001meHue mo Teme «DKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006mmenue mo reme «OpraHu3Mbl ¥ cpeia 0OUTaHUS 1

101 O60061eHue o TeMe «IKOJIOTUs BUJOB U OIS 1

102 O606mmenue o Teme «buocdepa — rmodanbHast IKOCUCTEMAY 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u apyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

pabouasi mporpamma

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[HOK






