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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yaebHoro npeamera «bromorus» u OCHOBHBIX MOJOXEHHH (heaepanbHOi paboueil mporpaMMel
BOCITUTaHMUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 knaccsl) siBisiercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTs». CoriiacHo
nojoxenusm OI'OC COO npoduibHble yueOHBIE TPEAMETHI, U3y4aeMble Ha YriayOiIEHHOM
YpOBHE, SIBISIIOTCA CrocoOoM auddepeHnanuym oOydeHUs Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
001muM, cpeqHuM MpodecCHOHATBHBIM U BBICIIMM 0Opa3oBaHHEM. B TO ke Bpemsi KakIbIi U3
TUX Y4YEOHBIX MPEIMETOB JOKEH OBITh OpPUEHTHUPOBAH HA IIPUOPUTETHOE peIlIeHHe
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX C MpodopHueHTanuei
oOyyarouuxcsds M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4HOrO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHOM, IKOJIOTHEH, TICHXOJIOTHEH, CTIOPTOM MM BOCHHBIM JICTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeIU U 3a1ad4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOe
(MHBapMaHTHOE) MpEAMETHOE COJAEpKaHHe, €ro CTPYKTYpUpPOBaHHE IO pa3lielaM U TeMaM,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMme mo OMOJIOTHH peaqv30BaH TMPHHIUI
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPaBJICHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OUOJIOTHUECKUX
3HAaHWH, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOT0 MBIIIJICHHSI, MPEACTaBIEHUII O 3J0poBOM oOpa3e KU3HU, Ha BOCIHTaHUE
OepeXKHOr0 OTHOIICHHS K OKpY’Karollel mpupoaHoil cpene. B mporpamme nmo 6MOJIOrumM TaKxke
MOKa3aHbl BO3MOYKHOCTH ydeOHOro mnpeamera «buosorus» B peanuzarmu TpedoBanuii @I'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM pe3yjibTaTaM 00ydeHus U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM AESITETbHOCTH OOYYAIOUIMXCS MO
OCBOCHHUIO COJAEpKaHMsI OHOJOTHYECKOro 00pa3oBaHUSI Ha YPOBHE CpelHero oOuiero
o0OpazoBaHwUsI.

VYueOHsblii nmpeamer «buosorHs» Ha YpOBHE CpeAHEro OO0IIero oOpa3oBaHHUs 3aBepIIacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs o >KUBOH MPHUPO/Ie, OCHOBAX MOJIEKYJIAPHOM U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
U OHOJIOTUM Pa3BHUTUA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJIOTUU, SBOJIOIHOHHOTO YYEHHS U
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buomnorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJIFOTOBKY O0yYaroIuXcs K OCIeIyIoIeMy MOJy4eHHI0 OMOJIOTHYECKOTO 00pa30BaHMs B By3ax
U OpraHM3alusAX CpenHero mnpogdeccuoHaIbHOro o6pa3oBaHus. OCHOBY €ro coJepKaHHs
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWH, MONYyYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kmaccax 3Tu 3HaHHS TMOTY4arOT pa3BUTHE. Tak, pacIIUpPEHbl U yrITyOIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhIe MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS



nocieayomero Beioopa npodeccun. Bo3mokHa Takke WHTErpanus OHOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOJTYYEHHBIMH 00YYaIONTUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI M 3BOJIOLMOHHBIA MOJAXOAbI K M3ydeHHI0 Ouosiornu. CoOrjacHO UM, H3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOTO pa3HOOoOpa3us
mwiadeTtsl. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, aKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs 1Mo OOTaHWKE, 300J0TMH, AHATOMUM,
¢dbusmosiorun yenoseka. B 11 kiacce m3ydaroTcsi 3BOJIOIMOHHOE y4€HUE, OCHOBBI DKOJIOTHH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0YYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB M MpaBW, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHOH KapTHHBI MHMpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4HBIX JOCTIKCHHSX, COBPEMEHHBIX HCCIICIOBAHUSAX B OHOJIOTHH, MPHUKIATHBIX aCHEKTax
Ouonornueckux 3HaHWM. J[7s pa3BUTHS M MOJEp)KaHUSI MHTepeca oOydaromuxcs K Onoioruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U 3KOJIOTUYECKUX IPOOIIEM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3alldU >KUBBIX CHUCTEM
Pa3HOTo paHra v NpuoOpeTeHre YMEHHUI UCII0JIb30BaTh ATH 3HAHUS B (GOPMHUPOBAHU U UHTEpECa K
onpenenéHHoil obnacTu MpodecCHOHATBHOM NEATEIbHOCTH, CBS3aHHOW C OHWOJIOTHEH, WIH K
BBIOOPY y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHus ydueOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIEIYIOIUX 3a/1a4:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYK KapTHUHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKHX CHCTEM (KJIeTKa, OPraHu3M, MOMYJISIHs, BU/,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMUECKHUX HayK (MOJIEKYJIPHOM M KIETOYHOU OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJlCOHTOJOTHH, OJKOJOTHH); METOJaMH  CaMOCTOSITENILHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIEeOBaHU B JjabopaTopuu U B mpuponae (HaOIoJIeHUE, U3MEpEeHHeE,
AKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJaJieHue OOyYaIONIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCIO0JIb30BaTh OMOJIOTUYECKYIO HH(POPMALINIO; TIOIH30BATHCS OMOJIOTHYECKONH TEPMUHOJIOTHEN U
CHUMBOJIUKOM; YCTaHABIIMBATD CBS3b MEXK/IY Pa3BUTHEM OHMOJIOTHU U COIUATBHO-IKOHOMHYECKUMU
Y 9KOJIOTHYECKUMH TIPOoOJIeMaMH YeJIOBEUECTBA; OLIEHUBATH MOCIIECTBUS CBOEH JeSITENLHOCTH 110
OTHOLIECHUIO K OKpYKaloIled MNPUPOJHONW cpelae, COOCTBEHHOMY 3J0POBBIO M 3/I0POBBIO



OKpYXXAIOIIUX JIIOJeH; OOOCHOBBIBaTh W COONIOAATH MeEpPbl MPOPHUIAKTHKH HHQPEKIIMOHHBIX
3a00JIeBaHMIA, MpaBWIa TIOBEIEHUS B TPHUpOJE U oOecrmeueHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BBIYANHBIX CUTYalUAX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITUS B 00JIACTH OHOJIOTHH;

pa3BUTHE y OOy4aIOIIMXCA MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B mpoliecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMU €10 MPOOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIIEIOBaHMS, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~HCCICAOBAHUM, pEIIeHUs OHOJOTUYECKUX 3ahad, MOJCITUPOBAHHUS
OMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIIMTaHUE Y OOy4aromMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B INPHUPOJIE; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHUJIOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3J0POBBbS M 3J0POBbSl OKpYXKAIOUUX JroAeH (coOmoneHus mep
npoduIaKTUKH 3a00J€BaHN, 0OecCTIeUeHE O€30TTaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BhIYAHBIX
CUTYaIllUsIX IPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BAHHS OMOIOTHIECKIX
3HaHUU U YMEHHN B IOBCEHEBHOM JKNU3HU;

CO3/IaHWE YCIIOBUH [UII OCO3HAHHOTO BBIOOpa OOYYAIOMIMMHUCS WHIMBHIyaTbHOMN
0o0pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATILHOMY
CaMOOIIPENICNIEHUIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEPECAMHU U HOTPEOHOCTAMHU
peruoHa.

OT60p OpraHn3aMOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUSI OMOJIOTUH OCYIIIECTBIISICTCS
¢ y4€ToM cHeru(UKN €ro CoAepKaHHUs U HAMPABICHHOCTH HA MPOJOJLKEHUE OMOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATIBHOTO U BBICIIET0 00pa30BaHMUs.

OO0s3aTenbHBIM YCIOBHEM IpU 00y4eHUHM OMOJIOTMM Ha YIIIyOJEHHOM YpOBHE SIBJISIETCS
IIPOBEICHUE JIa0OpaTOPHBIX M THpakTUdeckux paboT. Takke yuacTue oOydaromuxcs B
BBITNIOJIHEHUH IIPOEKTHBIX U y4eOHO-HCCIIEI0BATENBCKUX paO0T, TEMATHKa KOTOPBIX OIPeAEsIeTCs
yUUTENIEM Ha OCHOBE UMEIOIUXCSI MAaTePHAIIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IIPUPOJIHBIX
YCIIOBHIA.

OO1ree 4yuCIIO YacoB, OTBEJACHHBIX Ha W3yuyeHUE OHOJOTHMM Ha YIIIyOJNIEHHOM YpPOBHE
cpenHero ooiiero oopasoBanus, cocrabisier 204 gaca: B 10 kinacce — 102 gaca (3 gaca B Hezielno),
B 11 xmacce — 102 gaca (3 waca B Heziemo).

COJEPKAHUE OBYYEHUA

10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIIACIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHol urorooit arrectauuu (I'MA).

Tema 1. Buonorus kak Hayka

CoBpeMeHHas OHoJIOrUsi — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku M u3ydaeMmble MUMU TpoOneMbl. DyHIaMeHTalbHbIEe, MPUKIAJHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHMS B OMOJIOTHH.



3HaueHue Ouoyiornu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccuu, cszanHbie ¢ OHoNIOrUeH. 3HaUeHNE OMOJIOTHH B MMPAKTUYECKON JIeATeILHOCTH
YeJIOBEKa: MEJIMLIMHE, CEIbCKOM X035UCTBE, TPOMBIIIIEHHOCTH, OXPaHE TPUPO/IBL.

JdeMoHcTpanuu

[Hoptpersl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, Y. 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuuer u cxembl: «CBS3b OMOJIOTUH C IPYTUMHU Haykamu», «Crucrema OMOJIOTHYECKHX
HaYK».

Tema 2. 7KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT n3ydeHus: ononaoruu. CBONCTBA )KUBBIX CUCTEM: €AMHCTBO
XUMHUYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCThb, CIIOXKHOCTh U YIOPSJAOYECHHOCTh
CTPYKTYpPBI,  OTKPBITOCTb, = CAMOOpraHu3alus, CaMOBOCIPOU3BEICHHUE, Pa3/IPaKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alMd JKABBIX CHCTEM: MOJEKYJISPHBINA, KIECTOYHbIMA, TKAHEBBIM,
OpraHNu3MEHHBIN, MOMYJISIITUOHHO-BUOBOIA, 3KOCHUCTEMHBIN (6MOTeOTICHOTUYECKHIA ),
ounocdepnsiid. [Iporieccrl, mpoucxoasmire B XUBbIX cucteMax. OCHOBHBIC MPU3HAKU YKUBOTO.
Kusnub kak opma cymiecTBoBaHUSI MaTepuu. Hayku, u3ydaromue >KHBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aIINH.

N3yuenune xuBbIX cucteM. Meroasl Omonornyecko Hayku. HaOmonenue, maMepeHue,
SKCIEPUMEHT, CHUCTeMaTu3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM MW HE3aBUCHUMOM
nepemeHHol. IlmanupoBanue skcnepuMeHnTa. [loctaHoBka M mpoBepka rumnorte3. Hymepas
runore3a. [lonsarue BeIOOpKHU U €€ AocTOBepHOCTh. Pazdopoc B 6uonornueckux naHHbIX. OLeHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKaKEHUS PE3YJIBTATOB HKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmuper u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «bHOJOrHYEcKHe CHCTEMBI,
«CBOMCTBA KUBOU MaTepumn», «YPOBHU OpPraHU3aIMU KUBOU pUpoab», «CTpOeHHE )KUBOTHOM
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPTraHOB YEJI0BEYECKOT0 OpraHnu3May», «bHoreoueHos»,
«buocdepar, «MeToabl U3ydeHUS )KUBOU TPUPOIBD.

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHUE 1Sl MPOBEACHUS HAOIIOICHUHN, U3MEPEHUN,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnosb30BaHUE Pa3IMYHBIX METOJOB IPU U3YYEHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkn

Knetka — crpykrypHO-(DyHKIIMOHAbHAS €AMHULIA XKUBOTO. VICTOpUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE IOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMOJOTMH: MHUKPOCKOIHUS, XpomaTtorpadus,
anektpodope3, METoJ  MEYEHBIX aToMoB, auddepeHnrnaibHoe IeHTpudyrupoBaHue,
KYJIbTUBHUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOTIHSL.
Kounghoxanvnas muxkpockonus. Bumanvroe (npudsicusnennoe) uszyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuier U cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIH MHKpOCKOM», «VcTopus
Pa3BUTHUSA METOJ0B MUKPOCKOITHI.



O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpenapaTbl PacTHUTEIbHBIX, KUBOTHBIX H
OaKTepUaTBHBIX KIIETOK.

IIpakTuueckas padora «V3yueHnme MeTOJ0B KIETOUHOW Omosoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnueckasi Opranu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOJIEMEHTHI. Bona u €€ ponp
KaK pacTBOpHUTEN, peareHra, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYIISLUU.
MuHepasnbHble BELIECTBa KIETKH, UX OuoJsiornyeckasi pojib. Posib KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypsl OenkoBOW MousieKyinbl. llepBuunas cTpykTypa Oenka, MenTHaHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHas CTPYKTyphl. JleHatypaums. CBoiicTBa OEIIKOB.
Knaccugukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonoi.

VYrieBoabl. MoHOCaxapuabl, IUCAXapyIbl, OJUTOCAXapU/ bl U TIoJMcaxapu sl OOIIHil miaH
CTpOEHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonornueckue GyHKIIMN yriieBOJOB.

Jlumupel.  T'uppodunbHO-ruapodoOHBIe  cBoiictBa.  Kiaccubukanus — aunmujaos.
Tpurmuuepuasl, pochonunuabl, BOCKU, crepoupl. buonornueckue ¢pyHkiuu aunuaos. OOmme
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennosbsie kucnotel. JJHK u PHK. Crpoenue HyknenHoBbIX KuciaoT. HykimeoTuasl.
[Mpunnun kommuementapHoctu. IlpaBuno Yapradpda. Crpykrypa JJHK — naBoiinas cnmpaib.
Mectonaxoxaenue u ouonorunueckue pyuknun JHK. Bunet PHK. ®ynxiun PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HYyKaeo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorus: OMOXUMHYECKHE M OMO(U3UYECKHE HCCIICNOBAHHUS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTYphl OuUOMOJEKyl. Modenuposanue cmpykmypol u  @QYHKYUl
Ouomonexyn u ux komniekcos. Komnvromepnuwiti ouzavin u opeanuyeckuil CuHmes OUOMONIEKYI U UX
HeNnpupoOHbIX AHAL0208.

JdemoHcTpauuu

[Toptpertsr: JI. [lonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHue XMMHMYECKHX 3JEMEHTOB B  HEKHUBOH  IPHUPOIEY,
«PacrpeneneHne XMuMU4YECKUX JJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKYJIbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJEKYNbl», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHe MOJEKYI
munuaoBy», «HykienHoBsle KUCIOTED, «CTpoeHre MOJIEKyIbl ATD».

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHas padora «O0HapyxeHue OelKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX PEAKLIUII.

JlabopaTopHas pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. Ctpoenne u pyHKINH KIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass U HpokapuoThdeckas. CTpyKTYpHO-()YHKIHOHAJIbHBIE
00pa3oBaHUS KIETKH.



CrpoeHre MPOKApUOTHYECKON KIeTku. KietouHas cTeHKa OakTepuii ©  apXew.
OcoOeHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KieTKH. [Inmazmaruyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpaHbl. TpaHCHOPT BELIECTB 4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (nuddysus, obneru€nHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HaTpUH-KaJIMeBOro Hacoca. JHAOLUTO3: MMHOLUTO3, (paronuro3. Dk3ounuTto3. Knerounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Huromnnaszma. Ilutozonb. Llutockener. JIBmwkenue uutoruiazMel. OpraHoubl KICTKH.
OnHomeMOpaHHbIE OpraHoOUIbI KIETKHU: 3HporuiazMaruueckas cetb (JI1C), anmapar [Nombmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enkos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. Imankuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynym. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposexa 6enkos 6 annapame I onvodicu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounsiii cox. Typrop.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MUTOXOHJIPHUM, TMJIACTUABL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJpUM M minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

Hemem6pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPAaHHBIX OPraHOMIOB
Kietku. Pubocombl.  [Ipomesicymounvie  ¢punamenmol. MukpopunamMeHTsl. AKmuHosble
Muxkpogunramenmol. MpbllIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUUEUHbIX KIemoK.
MukpoTtpy6ouku. Krnerounsrii 1mentp. CTpoeHHE U JABWKCHHE JKTYTUKOB M PECHHUYEK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMAaTHUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIHU.
Snepusiii 6enkoBbIil MaTpukc. IIpocTpaHcTBEeHHOE pacmoOKEHUE XPOMOCOM B MHTepha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
00on0uKU 8 Mumose. l0epHvili mpancnopm.

Knerounsie  BimroueHus.  CpaBHUTENbHas  XapaKTEpPUCTUKA  KIETOK  JDYKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanun

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

Tabmuipl U cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHHe >XHUBOTHOU
KIeTKn», «CTpoeHHe pacTUTEIbHOMN KiIeTKN», «CTpoeHue MUTOXOHAPUMW», «Sapoy», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MHUKPOIpENnapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl OaKTepUalbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «/3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopHasi padora «/ccnenoBanue 1uasmMoian3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX.

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».



Tema 6. O0MeH BelecTB M NpeBpaLlicHHe JHEPTUH B KJIeTKe

AccUMWITSIIAA ¥ JUCCUMUIIALUS — IBE CTOPOHBI MeTaboimmu3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTPO(HBIA. YyacTue KHCI0poa B OOMEHHBIX MPOLEccax. JHEPreTHYECcKoe
obecnieuenue kietku: npespamenne AT® B oOMeHHbIX nporieccax. PepMEHTaTUBHBIN XapaKTep
peakuuii KieToyHoro Meradosin3ma. GepMeHThI, X CTPOCHUE, CBOMCTBA U MEXAaHU3M JICHCTBUS.
KodepmenTsl. Otanuust GepMEHTOB OT HEOPTaHMUYECKHX KaTallM3aTopoB. bemkn-akTUBaTOPHI U
OCNKU-UHTUOUTOPBL.  3aBHCHUMOCTh CKOPOCTH ()EPMEHTATUBHBIX pEAKIHA OT Pa3IHIHBIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OPraHMYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuceHHbll U
oKcucennbvlll  omocunmes 'y oakmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjmoporuiactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbIx (pakTOpoB Ha CKOPOCTh (POTOCHHTE3A. 3HaUeHHE (POTOCUHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIMPYOLINE
0akTepuu, kene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.

AnaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpogykTsl OpoXeHHs U UX HCIOJIb30BaHHE
YEeJIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30yIUTETH
0ose3Hel.

AdpoOHBIE OpTraHW3MBI. JTambl JHEPreTHYECKOro oOMeHa. [loaroToBHUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOpoHOE pACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE AbIxaHue. Poib MUTOXOHIpUI B Mpoleccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxkuciautensHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cummes ATD: paboma npomonnoi ATD-
cunmaszwi. IlpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB Iepel] aHa’pOOHBIM.
O} heKTUBHOCTH IHEPTETHISCKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: Ix. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 11.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DOTOCHHTE3», «IJHEpPreTHUecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui PUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopHasi padora «/3yuenune kaTanuTHUYeCKON aKTUBHOCTH (DEPMEHTOB (Ha IpuMepe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopuasi paGora «/3ydeHne QEpPMEHTATUBHOTO pACHICIUICHUS MEPOKCUIA
BOJIOPOJa B PACTUTEIIbHBIX U JKUBOTHBIX KIIETKAaX)».

JlabopaTopHas pa6ora «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUSY.

Tema 7. HacnencrBenHass nHGOpManMs ¥ pean3anus eé B KJeTKe

Peakuun matpuyHoro cusresa. [IpuHIMN KOMIUIEMEHTaApHOCTH B pEAKLUAX MaTPUYHOIO
cuHTe3a. Peammsarus HacnencTBeHHOW wuH(opmammu. [eHeTHUecKuid KoJ, €ro CBOMWCTBA.
Tpanckpunuus — matpuusbiii cunTe3 PHK. [IpuHIMNBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNAPAJUIEIBHOCTh, aCUMMETPUYHOCTD. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue TpancnoptHeix PHK B GnocunTtese Oenka. YcioBust
6uocunresa 6enka. Koguposanue amuHokuciot. Posib pubocom B buocunrese Oenka.



Cospemennvie npeocmagienusi 0 cmpoenuu 2eHos. Opranuzaiysi TeHOMa y MPOKApHOT U
9YKapHOT. Perynsius akTHBHOCTH T€HOB y TpokapHoT. I mnore3a onepona (P. XKako©, XK. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomol 2enos. Perynanus 0OMEHHBIX IPOIIECCOB B KieTKe. KieTounslii romeocTas.

Bupychl — HekneTouHble (JOPMBI )KU3HH M OOJIMTaTHBIC Mapa3uThl. CTPOSHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, DPETPOBHPYCOB, OakrepuodaroB. JKusuennwvii yukn [HK-cooepoicawux
supycos, PHK-cooeparcawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsie 3a001eBanus yenoBeka, )KUBOTHbIX, pacrenuii. CI11/], COVID-19, counansusie
Y MEJIMIIUHCKHUE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6oavuux maccusos («bigdatay) cmpyxkmyphoix
ouonozuveckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemoie ¢pynxkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. . IBaHOBCKUI.

Tabmuuber u  cxembl: «buocunTes Oenkay, «['eHeTmueckuit Kom», «BUPYyCH»,
«baxTtepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ’KuzHeHHBIN UKJI KJIETKH

Knerounsnii mukin, ero mepuoasl u perymsuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIeccoB, MpoTekaronux B uHTepdasze. [loaroroska kinetku k aenenuro. [IpecuHTeTHYECKUA
(MOCTMUTOTUYECKHI ), CHHTETHYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTHYECKUN) TEPHOIbI
nHTEep(Da3HI.

Marpuunbsii  cunre3 JIHK — pennukanusa. [lpunnuner  permkanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaUIeIbHOCTh. MexaHu3m
permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl U TeoMepaza. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuOTHIL. J(MIJIOMIHBIA M TariouAHbIN Habopsl XpoMocoM. ["'omMonornyHbie
xpoMocoMbl. [Tos1oBbIE XPOMOCOMBL.

Jlenenue kietku — muto3. CTaguu MHUTO3a U MPOUCXOJSNINE B HUX HpOIECCHl. THUIIBI
muto3a. Kapuoknnes u nutokunes. bruojoruueckoe 3HaueHre MUTO3a.

Perymsmuss mMutoTHueckoro uukia kietkd. I[IporpamMmmupyemasi kiierouHas ruOenb —
arormnTos.

Knerounoe a1po, XxpoMocoMsbl, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughgepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemka» — ououngopmamuyeckue
Mooenu PYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanun

Tabmuipl u cxembl: «KU3HEHHBI LUK KIETKW», «MuUTO3», «CTpoeHHe XpoMOCOM»,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKpoTpenaparbl: «MUTO3 B KJIETKaxX KOpeIIka
TyKay.

JlabopaTopnas pa6ora «3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOTIpENapaTaxy.

JlabopaTopHnas pa6ora «HaOmrofeHne MuTO3a B KIIETKaX KOHYMKA KOpemIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. CTtpoenune u pyHKIMH OPraHu3MoB

buonoruueckoe  paszHooOpazwe  opraHu3moB. OTHOKJIETOYHBIEC, KOJOHHUAIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHHUS U )KM3HEJCIATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucTol. KosloHNalbHbIE
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Txanm pacrenmid. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBareibHas, IOKPOBHA,
MPOBOJIAIIASA, OCHOBHAsI, MexaHHueckas. OCOOEHHOCTH CTPOEHUS, (PYHKIMA M PaCIOIOKEHUSI
TKaHE! B OpPraHax pacTeHUM.

TKaHM )KMBOTHBIX U Y€JIOBEKA. THIIBI )KUBOTHBIX TKaHEH: JIIUTEINAIbHAS, COCUHUTEIIbHAS,
MblIIeyHasi, HepBHas. OCOOEHHOCTH CTPOCHHS, PYHKIMI M PACIOJIOKEHHS TKAaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble ¥ TeHepaTUBHbIE OpraHbl pacTeHUH. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrennii. CkeneTsl OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX
AKUBOTHBIX. HapyXHbII1 1 BHyTpeHHUH ckener. CTpoeHHE U TUIIBI COEAMHEHUS KOCTEM.

JIBmxkeHne opraHu3MoB. JIBMIKEHHWE OJHOKJICTOYHBIX OpPraHW3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOTIOKJIIETOYHBIX pPACTEHHWI: TpPONWU3Mbl W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHbie
MBIIIITBI U UX paboTa.

[Intanune oprannsmos. [loryomenue BOJBI, YIIEKHCIOIO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusMu. [IutaHnue >KMBOTHBIX. BHYTpPHIIOIOCTHOE W BHYTPHUKIETOYHOE MHILEBapEHHUE.
IIntanne MO3BOHOYHBIX XUBOTHBIX. OTHENBI NMUIEBApUTENBHOIO Tpakra. IlnmeBapurenbHbie
xeunessl. [InimeBapuTenbHas CUCTEMa YEJIOBEKa.

Jlpixanue opranu3MoB. J{pixanue pactenuil. Jprxanue sxuBoTHBIX. b dy3us ra3os uepe3
NOBEPXHOCTh KiIeTkH. KoxkHoe npixanue. [lpixaTenbHas moBepxHOcTh. XKabGepHoe M n€rouHoe
IbIXaHHe. JIpIXaHME TIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpOE€HHUsl JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHas cHUCTEMa 4YeJIOBEKa. MexXaHu3Mm
BEHTWJIALMM JETKUX Y NTUIL U MileKonuTaomux. Perynauus apixanus. [{pixatesnbHble 00bEMBI.

Tpancnopr BemiecTB y oOpraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcnopr
BEILECTB Y )KUBOTHBIX. KpoBeHOCHAas cucteMa u e€ opranbel. KpoBeHOCHas cCTeMa IIO3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Cepaue, KpOBEHOCHbIE COCyIObl W KpoBb. Kpyru kpoBooOpaieHwus.
OBOJIIOLMOHHBIE YCJIO)KHEHHS CTPOCHMSI KPOBEHOCHOM CHCTEMBI II0O3BOHOYHBIX JKMBOTHBIX.
PaGora cepaua u e€ perynsusi.

Beigenenue y opranusMoB. BeigeneHune y pacteHuil. BeiaeneHue 'y  KMBOTHBIX.
CoxparutensHble Bakyosnu. Opransl Beiienenus. Guibrpanus, cekpenus 1 o0paTHOE BcacblBaHUE
KaKk MEXaHHU3Mbl DPAa0OOThl OpraHoB BblIesNeHUs. CBsA3b IOJIOCTU Tejla C KPOBEHOCHOW U
BBIJICIIUTEIIBHON CHCTEMaMHu. BpleneHne y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. Iloukn.
Crpoenue u GpyHKIIMOHUpOBaHUE HeppoHa. OOpa30BaHUE MOYH Y YEIOBEKA.

3amura y opraHM3MoB. 3alinuTa y 0IHOKJIETOYHBIX OpraHu3MoB. Cropsl 6akTepUid U IIUCTBI
IIPOCTEHIINX. 3alluTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrtBa mnacCMBHOM U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJHBIE. 3alIUTa OpraHU3Ma
or Oone3neil. MMmyHHas cuctema uenoBeka. KIeTouHbIf M TyMOpagbHBIH HMMYHHTET.
Bpoxaéuuelii 1 npuoOpeTéHHBIM  crneuupuueckuii UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenextuBHOro nMmynutera (I1. Opnux, ®@. M. bepuer, C. Tonerasa). BocnanurenabHble OTBETHI
opranu3MoB. PoJib BposkIEHHOTO UIMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3200JI€BaHUH.



Pazmpaxumocts W perymsiuusa y OpPraHu3MoB. Pa3paxuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts u peryisinus y pacrteHuid. PocTroBbie BemiecTBa M MX
3Ha4YCHHUE.

HepBHasi cucrema u pediuekTopHas perysiuus y >XKMBOTHBIX. HepBHas cucrema u eé
OTJieNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI Y JKHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KXHBOTHBIX. Peduiekc u peduekropHas myra. besycnoBHsie u
YCIIOBHBIC pe(IICKCHI.

['ymopanibHast perymdanuss U 3HAOKPUHHAS CHUCTEMa KUBOTHBIX M 4ejoBeka. JKeiesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelCcTBME TOpMOHOB. B3auMOCBSA3bp HEpPBHOM U
SHJIOKPUHHOM cucTeM. [ unoranamo-rumnodu3zapHas CucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuipl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHil», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEE CTpPOEHHME HACEKOMBbIX», «TKaHU pacTEeHHII»,
«KopueBwie cuctembl», «CtpoeHue ctebnsn», «CTpoeHHE JHCTOBOW IIACTUHKHY, «TkaHu
KUBOTHBIX», «Ckener 4yenmoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cuCTEMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MpledyHas cHUCTEMay,
«BplienurenpHas cucremMa», «OHIOKpUHHAsA cucreMma», «CTpoeHue MbIunb», «MMMyHUTET»,
«KumeunononoctHele», «Cxema nNUTaHUs pacTeHHiD», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruape», «CTpoeHHe IulaHapun», «BHyTpeHHee CTpOeHHE H0KIAEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctrema msrymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHag cucrema nruny, «HepBHas cuctemMa MIIEKOMUTAIOLIUX),
«HepBHas cuctema denoBekay, «Pedaekcey.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUHM HACEKOMBIX, UIJIOKOXKHUX, KUBbIE
9K3EMIUISIPhl KOMHATHBIX PAaCTEHH, repOoapiy pacTeHUN pa3HbIX OTAENOB, BJIaKHbIE MPerapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue JUIsl JEMOHCTPALIMHU TOYBEHHOTO U BO3IYITHOTO MUTAHUS PACTEHUM, pacIIeTIICHUS
KpaxMaja u O0eJIKoB HoJ JeicTBUEM (pepMeHTOB, 000pyI0BaHHUE Ul JEMOHCTPALIUU OIBITOB 110
U3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JIbIXaTeJIbHbIX JBW)XEHUM, MOJAEIU
TOJIOBHOTO MO3ra Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yuyeHue TkaHEl pacTEHUI.

JlabopaTopHas padora «/3yuyeHue TKkaHel KUBOTHBIX).

JlabopaTopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PasMHoOKeHHMe U Pa3BUTHE OPTraHU3MOB

@opMBbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe (BKIIIo4Yasi BEreTaTUBHOE) U MOJI0BOe. Busl
0€ecII0JI0ro pa3sMHOXKEHUS: TOYKOBAHUE, CIIOPYISALUS, (parMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. I[lomoBbie kneTku, wim ramersl. Meio3. Craauu Mmeio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruyeckuid cMpICil Mel03a M TOJIOBOTO
npouecca. Meo3 U ero MecTo B )KU3HEHHOM LIMKIIE OPTaHU3MOB.

[IpenzapoapieBoe pa3Buthe. ['amerorenes y ;kuBoTHBIX. [lonoBeie xene3bl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHUe MOJIOBBIX KIIETOK.

OmnonoTBOpeHHe M AMOPUOHANBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIIONOTBOPEHUS:
HapyXHO€, BHyTpeHHee. [laprenorenes.



WupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopghoecenes — 00Ha uz enasHvix npobnem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgoeceneza. Ctanuu >MOproreHes3a >KUBOTHBIX (Ha mpuMepe JIryku). Jpobienue.
Tunbr npobnenust. /[Jemepmunuposannoe u HeoepmMuHupoganuoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOeHHOCTH JPOOICHUS MIICKOMUTAIONINX. 3apOJBIIIEBHIE JMCTKH (TAaCTPYIIALNs).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTei
Pa3BUBAIOIIETOCS 3apo/iblilia (AMOpHOHAIbHAS MHIYKIIH ). 3aKJ1aJKa [1JIJaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJIbTaT UepapXUUYeCKUX B3aUMOJICHCTBUI reHOB. BiusiHue Ha SMOpHOHANIbLHOE pa3BUTHE
pa3UYHbBIX (PAKTOPOB OKPYKAIOMICH CPEIbI.

Poct u pasBurue xuBOTHbIX. llocTamOpuonaneHbli nepuon. IlpsmMoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHUE NMPSAMOTO U HEMPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOpPbl peryislUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTUSL y KUBOTHBIX M uenoBeka. [lepnoabl OHTOreHe3a uenoBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

Pa3mHokenue u pa3Butue pacrenuil. ['lamerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuii. O6pa3oBaHue CIOp B mpoliecce Meito3a. ['ameTorenes y pactenuid. O1i010TBOPEHHE U
pa3BUTHE PACTUTEIbHBIX OpPraHW3MOB. J[BoilHOE OIMIOOTBOpEHHE Yy IBETKOBBIX PACTCHMIA.
OO6pazoBaHuEe U pa3BUTHE CEMECHH.

MexaHu3MBbl PeTyJsIUU OHTOT€HE3a Y PACTEeHUH U KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmuipl u cxemsl: «BereraTuBHOE pa3MHOKeHUE», « TUIBI OECHOJIOT0 Pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXEHUE HBIUVIEHB», «Pa3MHOXEHHE THIPBDY,
«Menos», «Xpomocombly, «l'amerorenes», «CTpoeHHE SUUEKIETKH W CIEPMATO30HUIa,
«OCHOBHBIE CTaIUM OHTOTEeHE3a», «[Ipsamoe u HenpsiMoe pa3BuTHEY», «Pa3BUTHE MAliCKOTO KyKa»,
«Pa3Butne capaHum», «Pa3BuTue mnArymKkM», «/{BOMHOE OIIOJOTBOPEHHE Yy LIBETKOBBIX
pacteHuii», «CTpO€HHE CEMSH OJHOJOJIBHBIX M JABYIOJIbHBIX PacTeHU», «KW3HEHHBIN LUK
MOPCKOH KamycTbl», «KU3HEHHBIN LUK MXa», «KM3HEHHBIN [TUKJI IAaIOPOTHUKAY, «KU3HEHHBIN
LIUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIpenaparhl SMIIeKIETOK U CIIEpMaTO30110B,
MoJenb «L{UKT pa3BUTHUS JATYILIKIY.

JlabopaTtopHass paGora «V3yueHue CTpPOEHHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckass padora «BblsBIeHHE NPU3HAKOB CXOJICTBA 3apOJbIIICd MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPTraHOB PA3MHOMXEHUS BBICIIUX PACTCHUN».

Tema 11. I'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH W H3MEHYHBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS U pa3BUTHsI TeHETUKH Kak Hayku. PaboTsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oTeuecTBeHHBIX Y4E€HBIX B pa3BuThu renetrku. Padotsl H. K. Konsrosa, H. 1.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumocdeena-
Pecosckoro.

OCHOBHBIE T€HETUUYECKUE TOHATHUSI U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, AJUIEIbHBIE
TeHbl, AJbTEPHATUBHbIE NPU3HAKU, JAOMHUHAHTHBIM W PELUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YMCTasl JIMHUS, THOpHUAbI, reHoTHr, (eHotun. OCHOBHBIE METOJbl I'€HETHUKU:
rUOPUI0JIOTHUECKHUH, TUTOTOTUYECKUNA, MOJIEKYIIIPHO-T€HETHUECKHUH.



JdeMoHcTpanuu

[optpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuiet U cxeMbl: «MeTOoIbI TEHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlaGopaTopnasi padota «/[po3oduina kak 00bEKT TeHETUICCKIX MCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHenst — 3aK0H eIMHO00pa3nst THOPUIIOB
nepBoro nokoJieHus. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHienst — 3aKOH pacIleIUICHUS
npu3HaKoB. lluTosorMveckne OCHOBHI MOHOTHMOPHIHOTO CKpEIIMBaHUS. [HIOTE3a YHCTOTHI
ramer.

AHamuzupyromee — ckpemuBaHue.  IIpoMeXyTO4YHBIM ~ XapakTep  HacjeJdO0BaHUS.
Pacmennenne nmpu3HakoB pH HEMTOJIHOM JJOMUHUPOBAHWH.
JurubpunHoe ckpemuBanue. Tpetudt 3akoH Menaens — 3aKOH HE3aBUCHUMOTO

HacJeA0BaHus MPU3HAKOB. [lUuTonornyeckrne 0CHOBBI TUTHOPUTHOTO CKPEIIUBAHUSI.

Cuemiennoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuemieHHoe Hacae10BaHNe
T€HOB, HAPYIIICHHE CICTUICHHS MEXTy TeHaMH. XPOMOCOMHas TEOPHS HACIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIA MEXAaHHM3M OIPEACIICHHs Iojda. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbI NOJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanve npu3HaKkoB, CLEIJIEHHBIX C TIOJIOM.

l'enotun kak uenoctHas cucteMa. IlineloTpornusi — MHOMXECTBEHHOE [EWCTBUE TIEHA.
MHOKECTBEHHBIN ayuienu3M. B3anMolencTBue HeauleNbHbIX T€HOB. KOMIITIEeMEHTapHOCTb.
Onucras. [lomumepusi.

['eHeTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKxKe
(bU3MOJIOrMYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTHuecKkne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3UH — Mapa3sUT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHUs HACJIeICTBEHHON MH(pOpMaluu B MOKOJICHHSIX
KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuupl u cxembl: «IlepBblii 1 BTOpol 3akoHBI MeHpaens», « Tpetuit 3akoH MeHuemns»,
«AHanu3upymlee ckpeuupanue», «HenonHnoe nomuanpoBanue», «CLeryieHHOE Hacaeq0BaHue
MIPU3HAKOB y Ipo30oduib», «'eHeTuka nonay, «Kapuorumn yenosekay, «Kapuotun Apo30Quiib»,
«Kapuotun ntuiib», «MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoB.

O6opynoBaHue: MOAENb A AEMOHCTPAllMU 3aKOHOB €IMHOO0Opa3usi THOPUIOB MEPBOTO
MOKOJICHUSI U PACLIEIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMH CLUEIJIEHHOTO HACIEAOBaHUS PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.

IIpakTnuyeckass padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEIIMBAHUS Y
JIPpO30(UITBDY.

IIpakTnuyeckass padora «M3ydeHuwe pe3yabTATOB JUTHOPUTHOTO CKPEIIMBAHUS Y
JIPpO30(UITBD.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BsaumopneiictBue renotuna u cpeapl npu GopmupoBaHuu (eHoTuna. M3MEHYUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJWYECTBEHHbIE  NpPHU3HAKU. BuUIbl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHASI.



MoudukanoHHas U3MEHUYUBOCTh. Poib cpeapl B (OPMHPOBAHUU MOIU(PHUKAITMOHHON
n3MeHunBocTH. HopMa peakuuu npusHaka. BapuanmoHHbIl psi M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

T'enoTunnyeckas wu3MeH4YUBOCThL. CBOWCTBA TI'€HOTUIIMYECKOM H3MEHYUBOCTU. BUIbI
F€HOTUIINYECKOW U3MEHYUBOCTH: KOMOMHATUBHASI, MyTallHOHHAs!.

KoMOuHaTiBHAas M3MEHYMBOCTh. MelH03 M TOJIOBOM MPOIECC — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HO00pa3us
B [Ipe/ieax OJIHOTO BUAA.

MyranuoHHas W3MEHYUBOCTb. Buiapl Myranuil: IeHHbIE, XPOMOCOMHbBIE, I'€HOMHBIE.
CrioHTaHHbIE W UWHAYLMPOBAHHbIE MyTalMM. SEepHbIE W LUTOILIA3MAaTUYECKHE MYyTallUu.
ComMarnueckre W TOJOBbIE MyTanuu. [IpudnMHBl BOSHUKHOBEHMSI MyTaluid. MyTareHbl U UX
BIIMSIHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH FOMOJIOTMYECKUX
psnoB B HacienactBeHHoW wuzMeHunBoctu (H.M. BaBunoB). BuesnepHass M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopos 6 HAcie008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuipr 1 cxembl: «Buasl u3MeHUHBOCTHY, «Moau@UKaIMOHHAs W3MEHUYHBOCTHY,
«KomOnHaTHBHASI ©I3MEHYUBOCTHY, «Meiio3y, «OmionoTBopenney, «I eHeTnaeckue 3a001eBaHus
4yenoBeKay, « Buabl Mmyramuiny.

O6opynoBaHue: XuBble U repOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTEHHH, PUCYHKH
(dboTorpacdun) >KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTtopHas padora «MccnegoBaHue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
W3MEHYMBOCTH. [TocTpoeHnEe BapUAIMOHHOTO psAJia U BAPUAITMOHHON KPUBOM.

IIpakTHyeckasi padora «Mytaruu y 1po30¢uibsl (Ha TOTOBBIX MUKpPOIIpEnaparax)y.

Tema 14. I'eHeTUKa YeJi0BeKa

Kapuotun uenoBeka. MexayHapoJHas mIporpaMma HCCIEIOBaHUS TI€HOMa 4YeJIOBEKa.
MeTo1bl U3yueHUsI TEHETUKU YEJIOBEKAa: MeHealOTMYeCcKui, ONM3HEIOBbIM, IUTOreHEeTUYECKUH,
MOMYJIALUOHHO-CTaTUCTUYECKUN, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpesesiCHue
TFE€HOTHIIA: IOJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ noMoubro [11P-
ananuza. HacnencrBennsie 3a00s1eBaHus yesloBeKa. | eHHbIE U XpOMOCOMHbBIE 00JIE3HU YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM NpPeApaclosOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKON T'€HETUKH B
MPEeIOTBPAIIEHUN W JICUEHWU TEeHETHUYECKHUX 3a00JieBaHU YelloBeKa. MeIuKO-TeHETUYEeCKOoe
KOHCynbTHpOoBaHue. CTBOJIOBBIE KIETKU. [IoHATHE «T€HETUYECKOTO IPpy3a». DTUUECKUE aCIEKThI
UCCIIeIOBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (GakTOppl MOBHIIEHHON YYBCTBUTEIHHOCTH Ue€lIOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYyXKarwlled cpeabl. ['eHeTnueckas MNpeapacnosioKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.

JdeMoHcTpanuu

Tabmumer u cxemsl: «KapuoTtun denoBeka», «MeToapl W3Y4YEeHUS TEHETUKU UEIOBEKay,
«['eneTnueckue 3a00eBaHUs YETOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHON.

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTukauust U ceneknus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BasuioBa o L{eHTpax mpoucxokaAeHUs U MHOTOOOpa3us KyIbTYPHBIX pacTeHuil. Ponb cenexuuun



B CO3JJaHUU COPTOB PACTEHUI U IOPOJI )KUBOTHBIX. COPT, MOPO1a, ITAMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieAcTBeHHOW u3MmeHuumBocth H. M. BaBuiioBa, ero 3HaueHue i CEIEKIIMOHHOMN
paboTHI.

Mertoap! ceneKunoHHOM paboThl. VIcKyccTBEHHBIN OTOOP: MAacCOBBIM M MHIMBUAYATbHBIN.
Oranbl KOMOWHAITMOHHOUN CcelieKnuu. VIcTbITanue MpoW3BOAUTENCH MO MOTOMCTBY. OTOOpP 1O
TEHOTHITY C IIOMOIIBIO OI[EHKU (DEHOTHITA TOTOMCTBA ¥ OTOOP TI0 TEHOTHUITY C MIOMOIIBIO AHAJIH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ[ CEJICKIMOHHOW paboThl. PamuanvoHHBIA U
XUMUYECKUA MyTareHe3 Kak MCTOYHUK MYyTaluid Yy KYJIbTYPHBIX (OpPM OpraHU3MOB.
Hcnonp3oBanne reHOMHOTO peJaKTUPOBAaHUS U MeT010B pekoMOuHanTHeIX JIHK s nomydenus
HCXOJIHOTO MaTepuaa JJisl CEIeKIUN.

[lonyuenne mnonumionnoB. BuyrpuBuaoBass rulOpuanszanus. bauzkopoacTBeHHOE
CKpelniuBanue, uiu uHOpuauHr. HepoicTBeHHOE ckperuBanue, uiu ayropuausr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3anus.
[Ipeononenne Oecruionus MEXBHUAOBBIX THOPUIOB. JIOCTIKEHUS CEJEKIIMU pacTeHUH U
KUBOTHBIX. «3€1EHasA pegoNOYUsL».

CoxpaHeHHEe W W3YYCHHE TE€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUM M HUX JUKUX
poawyeii i CO3AaHMS HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS. CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHULL, Nepedosblx udei u
nepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetsr: H. . BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, I1. II. JIykpsinenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuis! 1 cxembl: «L{eHTpbI MPOUCXOKAECHUS U MHOT0O00pa3us KyJbTYPHBIX PAcTCHHI,
«3aKOH TOMOJIOTUYECKHX PsSJIOB B HACJIEACTBEHHON H3MEHYUMBOCTH», «METOIbl CENeKIUN»,
«Otnanénnas rudbpuanzanusy, «MyrtareHes».

JlaGoparopHasi padora «/3ydyeHre COPTOB KyJIbTYPHBIX PACTEHUN W MOPOJ JTOMAIIHHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJI0B CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIXKEHHUS CENIEKIIMM PACTeHHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIIMYHOE
XO035IICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buorexHos10rusi ¥ CHHTeTHYeCKAs 0MOJI0T U

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepucCTHKa. TpaaulMoHHas OHOTEXHOJOTHS: XjeOormeyeHue,
MOJIy4eHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEeTUE. Mukpoouonorudeckuii cuate3. OObeKThI
MUKpPOOHMOIOTHYECKUX TeXHOJorul. [Ipon3BoacTBO OenKka, aMUHOKUCIIOT ¥ BUTAMHHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  IICJICHANPABICHHOIO  U3MEHEHUS W
KOHCTPYMPOBAHMSI TEHOMOB C LIEJIbIO MOJIYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINX
HE BCTpevarolrecs B mpupoje OMOCUHTETUYECKHE MYTH.

Knerounas umxxenepus. MeToJbl KylbTyphl KJIE€TOK M TKaHEH pacTEHUM M KUBOTHBIX.
Kpuobanku. ComaTudeckas THOpUAM3AIMS U COMAaTHYECKH sMOpuorenes. Mcmonb3oBaHme
TaliOuJI0B B CEJIEKUUU pPAcTeHUH. [lonyuenue MOHOKIOHANbHbIX awmumen. FHcnonv3zoeanue



MOHOKIOHANbHBIX U HONUKIOHANbHLIX aHmumen 8 meouyute. VICKyCCTBEHHOE OIUIOAOTBOPEHHE.
PexoHCTpyKIHA SIMIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. METO/ TpaHCIITIaHTALUH SAEp KIECTOK.
Texnonoeuu  0300po6NeHUs,  KYIbMUGUPOBAHUA U  MUKDPOKIOHANbHO20 — PASMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYMpPOBaHUE
pexombunantHeix JAHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIICKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTMYECKHME U ITUYECKUE MpoOJeMbl T'€HHOU
HUHXEHEPUU.

Memunuackue ouorexnosnorud. [Toctrenomuas udposas meauiuaa. [TLP-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TCHOICHTPHUYECKUI aHAIN3 TPOTEOMa YEIOBEKA TSl OLICHKH COCTOSIHUS
€ro 3710poBbs. Mcronb30BaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-Ononnxenepus
Ui pa3pabOTKH (PyH/IaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUSI KOMITJIEKCHBIX
TKaHEeW COYETaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTHHIa U ckapQoJIIUHTa IS pelieHus
3a7a4 NePCOHATU3UPOBAHHON MEIUIIHBI.

CozlaHue BEKTOPHBIX BAaKIUH C LEIbI0 00ecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, ycranoBieHue MonekyaspHbIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIep’KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS Y€IOBEKa U AKUBOTHBIX.

JdeMoHcTpauuu

Tabmupr u  cxembl:  «Vcrmonap3oBaHME  MHMKPOOPraHU3MOB B MPOMBIIIJIEHHOM
pou3BoJIcTBeY, «KierouHast umxeHepus», «I'eHHas HHKEHEepUs».

JladopaTopHas pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeusi «BHOTEXHOJIOTHS — BaKHEHIIIas TPOU3BOAUTEIIbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne U pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B O0M0JI0TUN

OpomonronHas Teopus Y. JapBuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3Ma. JKU3Hb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBwkymue cuibl dSBoaonuu BugoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTH
Pa3MHOXKEHHSI OpPraHW3MOB, HACJICICTBEHHAs HW3MEHYMBOCTh, OOphOa 3a CYIIECTBOBAHME,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuateTndeckoit Teopun sBoonuu (CTD). HeliTpaibHas TEOpHs SBOIOINH.
CoBpeMeHHas 3BOJIIOIIMOHHAST OWMOJIOTHS. 3HaYE€HUE IBOJIFOIIMOHHOW TEOpHH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanun

IToptpersr: Apucrorens, K. JIlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, U.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmuier u cxembl: «Cucrema xuBoil mpupoasl (mo K. Jlunnero)», «JlecTHUIa KUBBIX
cymiects (nio Jlamapky)», «MexaHu3M GopMUPOBaHUS MPUCTIOCOOICHUH Y paCTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra myremectsust U. lapsunay, «Haxonku Y. [lapunay,
«Dopmbl 60pBOEI 32 cymiecTBoBaHuey, «[lopoasl romyodeit», «MHoroodpasue KynbTypHBIX (hopm
Kamyctel», «[lopoJbl MOMAamIHUX >KHUBOTHBIX», «Cxema o00pa3oBaHusi HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHS [BIXKYIIUX CHUJ DSBONIONUNY, «OCHOBHBIC TOJOKEHUS
CUHTETUYECKON TEOPUHU IBOJIIOLIUNY.



Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonynsiuust kak 3JeMeHTapHas eAuHHULA 3BooLMHU. COBpEMEHHBIE METOJbl OLEHKU
TeHETHYECKOTO pa3Ho0Opas3us U CTPYKTYpHI MOMyIAuuil. Mi3Menenue reHo(oH1a NOMYIISIIUN KakK
2JIEMEHTAapPHOE SBOJIIOIIMOHHOE SIBJIEHHME. 3aKOH reHeTuudeckoro pasHoBecust Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (DAKTOPBI (IBIDKYIIME CHIIBI) 3BOJIONMH. MyTanmMOHHBIA mpoIecc.
KomOunaTiBHast HI3MEHYHBOCTB. J[peti reHOB — cityyaiiHble HeHaIlIpaBJIeHHBIE H3MEHEHHUS YaCTOT
ajutenedt B nomynsaiusax. ekt ocHoBatens. Ipgexkm Oymouiiounozco copaviuika. CrudiceHue
2eHemU4ecKo20 pasHooobpasus: npuyunvl u cieocmsus. llpossnenue s¢pghexma Opetigha eenos 6
oonvwux u maneix nonyiayusx. Murpanun.  M3onsmms  momynsmuii: - reorpaduydeckast
(mpocTpaHCTBEHHas ), Ouosiornueckasi (pernpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBositoLUU. DOPMBI €CTECTBEHHOIO
otOopa: IBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBatomiuid (qu3pynTtuBHbIN). I[losmoBoit oT6Op.
Bo3HHKHOBEHHE U 3BOJIIOLUS COLIMATIBLHOIO MOBEACHUS KUBOTHBIX.

[IprcnocoOaeHHOCT, OpPraHW3MOB Kak pe3ysbTaT MHKpPOABOJOLUU. Bo3HHMKHOBEHME
npucnocobaeHnit y opranuzMoB. ApoMopdo3bl 1 uanoagantauuu. [lpumeps! npucnocobaeHuil y
OpraHu3MOB:  MoOpQojoruueckue, (U3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJICHYECKUE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u crpykrypa. BumoobOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimust — wmrodeBoit  (aktop BHmooOpaszoBaHus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(momumuionan3anust, rubpuansanus). JJiMTeabHOCTh 3BOTIOIMOHHBIX ITPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHO#W Ouonormu B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MHUKPOIBOMIONUS U KOIBOJIOIUS MapasUTOB M HMX X03s1€B. MeXxaHHU3MBbI
(hopMuUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuist u cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lomynsOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IALUSL
JUCTBEHHUIIBI CUOUPCKON M JTUCTBEHHUIIBI Aaypckoit», «[lomynsiroHHbIe BOJHBI YHUCIEHHOCTH
XUIIHUKOB M KepTB», «CxemMa JeHCTBUS €CTECTBEHHOro 0TOopa», «Dopmbl OopeOBI 3a
CyIIIECTBOBaHHE, «MHayCcTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemynpexnaromas oOKpacka KHUBOTHBIXY,
«Dusnonoruueckue agantanumny, «IIpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buma», «Bunsl-noitnukn», «CTpykTypa Buga B mpupoae», «CrnocoObl
BUI000pa3oBanusa», «l'eorpaduueckoe BumooOpasoBaHue TPEX  BHUJOB  JIAHJBIIICHY,
«IKOJIOTHUECKOE BHJI000pa3oBaHKWe BMJOB CHHHUI, «[lomumiouasl pactenuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Beper ¢
IpUMEpaMU pa3IMYHBIX MPUCIOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repdapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBiIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «lIpucnocoGiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco00pa3HOCThY.



JlaGopaTopHasi pa6ora «CpaBHEHHE BUIOB 10 MOP(HOIOTHYECKOMY KPHTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

Merto bl u3ydeHust MakposBoroLy. [laneonTonornyecke METObl N3y4EHUS SBOJIIOLUY.
[Tepexonubie GopMBI U GUITOTCHETUUECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckne meronsl wu3ydeHust osBomonud. CpaBHeHue Guopbl M (QayHbI
MaTepUKOB 1 OCTPOBOB. buoreorpaduueckue odnactu 3emiau. BUapi-sHAEMUKA U PEITUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJBI M3YYCHHUSI SBOJIOIHU.
['eneTnyeckue MexXaHU3MBI SBOJIIONMU OHTOTE€HE3a W TOSIBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
['omonoruuHeie ¥ aHATOTUYHBIE OpraHbl. PynuMeHTapHbIe Opraibl U aTaBU3Mbl. MOJEKYISAPHO -
TeHEeTUYECKHMEe, OWOXMMHYECKHE W  MAaTeMaTUYeCKUE METOJbl  HM3YUYEHHs]  DBOJIIOIUU.
I'omonoruunsie renbl. CoBpeMEHHBIE METOIBI TIOCTPOCHHS (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMM U 3BOJIIOLHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (mMpaBwia) HdBoouMH. [lpunyun  cmenvl  yHKYUI.
HeoOpaTtumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIUH.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuibl U cxembl: «PUIOTCHETHICCKUN P JIOMIAAN», «APXEONTEPUKC», «3BEpO3yObIe
sepb», «Crerouedans», «Punnogurs», «CemeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTHHEHTOB», «PemukThl», «HawampHple cTaguu >MOPHUOHATBEHOTO
Pa3BUTHS TTO3BOHOYHBIX JKHBOTHBIX», «I OMOJIOTHUHBIE ¥ aHAJIOTHYHBIE OPTaHbl», «PyaruMeHTh,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpPHI UEIOBEKA W IIMMIIAH3e», «lJ1aBHBIE HampaBICHUS
ABOJTIONHHY, «O0I1IHe 3aKOHOMEPHOCTH IBOJTIOLIMIY.

O6opynoBaHue: KOJUJICKIUM, repOapuu, MYJISHKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTAapHBIX OPraHoOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

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

Hayunble rumorte3bl NMPOUCXOXKIEHUS >KM3HM Ha 3emie. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU XKU3HU (KpealMoHu3M). ['Mmore3a mOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitamu . Pequ, JI. Cnamnanuanu, JI. [Tacrepa.
[IpoucxoxxaeHue KU3HU U aCTPOOUOJIOTHUS.

OcHoBHBIE 3Tanbl HeOpraHuueckoi sBostonuu. [Inanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOMIONMS. AOUOTEHHBIH CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muiepa u I'. FOpu. O6pa3zoBanue noiumepoB u3 MoHoMepoB. KoalniepBatHas runoresa
A. W. Omapuna, runote3a nepBuyHoro OympoHa JDx. XonneiiHa, reHetnyeckas rumoresza I
Ménnepa. Pubosumsr (T. Yek) u runotesa «mupa PHK» V. I'mnbepra. ®opmupoBanne memopan
Y BOBHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emmun u wmetonpl e€ wusyueHus. Vckomaemble OpraHMYeCKHE OCTATKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNnbHAasE W a0COJIOTHAs  TE€OXPOHOJIOTHS.
['eoxpoHonornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HauanbHble 3Tanbel opranndeckoil 3Botounu. [losiBeHrne W 3BOJIIOIUS TEPBBIX KIETOK.
OBomtoius Metabonu3ma. Bo3HukHOBeHHE TepBBIX 3KocucTeM. CoOBpeMEHHbIE MHKPOOHBIE
OMOMIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. CrpomartonmuTsl. [IpokapuoTel u
JYKapHOTHI.

[IpoucxoxaeHune 3ykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TpyMI
MHOTOKJIETOYHBIX OPTaHU3MOB.



OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHuil. OCHOBHBIE apoMop(o3bl paCTEHUH.
Boixon pacrenuii Ha cymny. [losiBiieHHEe CIOPOBBIX pacTEeHUI U 3aBO€BaHUE UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne UBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl SBOJIONUHM JXUBOTHOrO Mupa. OCHOBHBIE apoMOp(hO3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIOB. [lepBbie XOpI0OBBIE
XKUBOTHBIC. JKH3HBb B BOJIC. DBOIIOIMS MO3BOHOYHBIX. [Iponcxoxiaenne ampuOnii u penTHiInii.
[Ipoucxoxnenue miexkonutaromux W nrtul. [lpuHiun kimodeBoro apomopdosza. OcBoeHue
0€CIT03BOHOYHBIMH H MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xxu3Hu Ha 3emIie TI0 3paM U MepUogam: apxeH, MpoTepo30H, Maaeo30i, Me3030H,
KaifHO30H. O01Ias XapakTepUCTHKA KIMMAaTa U Ie0J0rHUECKUX mporeccoB. [losiBienue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCJIOBMS M BJIMSHHME Ha Ta30BbIA COCTaB
aTMoc(ephl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUECKHE KPU3UCHI Tponuioro. IIpuuuHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJOTMYECKUi Kpu3Hc, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 OMopa3zHooOpa3ust Ha 3emiie.

CoBpemeHHas cucTteMa opraHnyeckoro mupa. [IpuHIUNBI KiIaccuPUKAIM OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Moptpetsr: @. Peau, JI. Cnamnannanu, JI. Tlactep, U. Y. Meunnkos, A. N. Omapun, JIx.
Xoapnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema omnbita ©. Pean», «Cxema ompbita JI. TlacTepa mo m3zydeHuto
caMO3apoKJIeHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «Otanbsl HeoOpraHM4ecKOu
3BOIOLUN», «['eoXxpoHosornueckas mkanay, «HaganbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMNY,
«Cxema 00pa30oBaHus DYKapUOT IMMyTEM cUMOHnOTreHe3a», «CrucreMa sKuBOM nmpupoab», «CTpoeHune
BHUpyca», «Apomopdo3sl pacteHui», «PuHHOPUTEY, «OIHOKIETOUYHBIE BOJIOPOCIHY,
«MHOTOKIETOYHBbIE BOJOpOCIN», «Mxuy», «llamopoTHuku», «l'0JOCEMEHHBIE PACTEHUS,
«Opranbl I1IBETKOBBIX pacTeHui», «CxeMa pa3BUTUA KHUBOTHOIO MHPa», «APOMOPGO3bI
XKUBOTHBIX», «lIpocreimne», «KumeunonosnoctHeie», «llnockue yepBu», «HieHHCTOHOTHEY,
«Pv10OBI», «3eMHOBOIHBIC», «lIpecMbikaronuecs», «IItutby, «Miekonurawmue», «Pa3Butne
JKU3HU B apXxeuckoil spen», «Pa3BUTHE XKU3HM B MPOTEPO3OUMCKON 3pe», «Pa3BUTHE >XKU3HU B
MaJIe030iCKOM 3pey, «Pa3BUTHE KU3HU B ME3030UCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeMEHHas CUCTEMa OPTraHUYECKOTO0 MUPay.

O6opynoBanue: repOapuud pacTeHUN pa3TUYHBIX OTENOB, KOJJICKIUU HACEKOMBIX,
BJI&XKHBIE IpenapaThl XUBOTHBIX, PAKOBHUHBI MOJUIKOCKOB, KOJUIEKIUU HIJIOKOXHUX, CKEJIETHI
MMO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snadoparopHasi padora «MogenupoBaHue onbiToB Muiepa—tOpu no
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHM4eCKUX COSMHEHHM B IEPBUYHOM aTMOchepey.

JlabopaTtopHass palGora «/3ydeHne u OINHCAaHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOBY.

IIpakTnyeckas padora «M3ydeHne ocoOEHHOCTEH CTPOCHUS paCTEHUI pa3HbIX OTIEIOB.

IIpakTnyeckas padora «/3ydeHrne 0cCOOEHHOCTEH CTPOCHHS TO3BOHOUHBIX YKHBOTHBIX).

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pazgens! u 3agaun anTponosiorui. MeTo bl aHTPOTIOJIOTHUH.

CraHOBJIEHHE NPEJICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Peluruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.



CxoncTBO  yenoBeka € KMBOTHBIMHM. (CHCTEMaTHYECKOE IOJIOKEHHE  YEJIOBEKA.
CBujerenbcTBa CXOJACTBA 4YEJIOBEKa C HKMUBOTHBIMH: CPaBHHUTEIBHO-MOP(OJIOTHUECKHE,
AMOPHUOJIOTUYECKUE, (DU3HOTIOTO-OMOXMMHUYECKHe, TMOBeAcHUecKne. OTiIuuus YelnoBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHHME U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJOBHOIO
MO3ra U BTOPOU CUTHAJIbHOM CUCTEMBI.

JIBuKkymiue cuiibl ((pakTophl) aHTPOIIOTeHE3a: OnoJIoTHuYecKue, counaabHble. COOTHOIIEHHE
OHMOJIOTMYECKHUX M COITUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBbIE CTaIuU aHTpoOIIOTeHEe3a. PaHHNe yenoBekooOpa3Hble 00e3bsIHbI (IIPOKOHCYIIbI) U
paHHUE HOHTUABI — OOILIME NMPEIKU YEIOBEKOOOpa3HbIX 00€3bsH U JtoJIel. ABCTPAJIONUTEKH —
JIBYHOTHE TMPEIKHU Jroaei. YeloBeK yMenbld, MEepBble U3rOTOBJIEHUS Opyaud Tpyaa. YenoBek
MPSIMOXOJIALIMI U NEPBBIA BBIXOJ JitoJiel 3a mpeaensl Adpuku. YemnoBek reiinenboeprekuii —
001U MPeoK HEaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOro. YeaoBeK HeaHepTalbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarTa. YeloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUUI
4eJI0BEK, 0OCBOCHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u najeoreHoMHKa.

DOBOJIIOLMS COBPEMEHHOIO 4esioBeka. EcTecTBeHHbBIN OTOOpP B MOMYJSLUSAX YelOBEKa.
MyranmonHsiii iponiecc U noaumopdusm. [lomynsauoHHbIE BOJIHBI, Apeiid reHoB, MUTpalus U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstne o pace. bonbiine packl: eBpormeougHas (eBpasuiickas),
aBCTpaO-HEeTpouIHasl (PKBAaTOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTU paccelieHuss 4YeinoBeka 1o 1aHere. EnauHCTBO uyenoBeyeckux pac. Hayunas
HECOCTOSTENBHOCTh pacusMa. [IprcrnocobiieHHOCTh YelloBeKa K pa3HbIM yCIOBUSAM OKpYKarolen
cpenbl. Bnusiaue reorpaduueckoil cpenbl u apeiidga reHoB Ha MOPGOJIOTHIO M (PU3UOJIOTHIO
YEJI0BEKa.

MexauciurinHapable MeToAbl B (u3Muecko  (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMNOJIOTUA M MAJCOAHTPONOJIOTHS  YEIOBEYECKHMX  MOMYIISIIUH.
buoconnaneHpile  WCCleOBaHWS ~— OpPUPOABI  4YenoBeka.  MccimenoBaHuWe — KOSBOIIOLNU
OMOJIOTMYECKOT0 U COLUATBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmupt u  cxembl: «MeTOIbl  aHTPOMOJIOTUWY, «[OJIOBHOM MO3r  4eJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBDY, «CKeleT 4YeloBeKa W CKeJeT MIMMIIaH3e», «PyauMeHThl u
aTaBU3MbD», «/IBWXKyllMEe CUJIBI AHTPOIOIrEHe3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslin», «HenoBek MpAMOXOoaamui», «JleHuCOBCKUI 4eoBeK»
«Heanpepransupl», «KpomanboHIb», «lIpenku dvenoBeka», «ITalbl 3BOJIIOIUU YEIOBEKA,
«Pacsl yenoBeka».

O6opynoBaHue: MyJISDKA OKaMEHENOCTeH, IPEeIMETOB MaTepHAIbHON KYIbTYphl IPEIKOB
4enoBeKa, pernpoaykuuu (Gpororpadun) KapTHH ¢ MUDOTOTHUESCKUMU U OMOIEHCKIME CIOKETaMU
MIPOUCXOXKACHUS 4eoBeKa, ¢Gororpaduu HAaXOJOK HCKOMAEMBIX OCTATKOB YEIOBEKa, CKEJET
YeJI0BEKa, MOJEIb Yepela 4elOBEKa M 4epena HIMMIAaH3€, MOJENb KUCTH 4YEJOBEKa M KHUCTU
LIMMIIaH3€, MOJEIIN TOpca MPEIKOB YEJIOBEKA.

JlaGopatopnass padora «l3ydeHue o0coOEHHOCTEH CTpOeHHMsS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOXKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJIOTMUECKUX aJallTAlluN YETOBEKay.

Tema 6. Iko10rus1 — HAyKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB 1 HAIOPraHU3MEeHHbIX
CHUCTEM C OKpY Kalollei cpeaou



3apokaeHue W pa3BuTHE JKoJoruu B Tpyaax A. ['ymbonbara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBs3b
9KOJIOTMH C APYTUMU HayKaMHU.

Metonpl 3konoruu. [loseBbie HaOmOAEHUA. DKCIIEPUMEHTBI B AKOJIOTUU: IPUPOJHBIE U
nabopaTtopHble. MoenupoBanue B 3KOJOTHH. MOHUTOPHHT OKPYXKAIOIIEH Cpebl: JOKaIbHBIH,
pPEruOHAIBHBIN U TJI00ATBHBIN.

3HaueHue SKOJOTMYECKUX 3HAHUM JJIs 4YelIoBeKa. DKOJOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpONOoH. POpMHUpPOBAHHE DKOJOTHYECKON KYIBTYpPHl M
9KOJIOTMYECKON TPAaMOTHOCTH HACEJIECHHUS.

JdeMoHcTpanuu

[Hoptpetsl: A. I'ymbonsar, K. @. Pynase, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsl: «Paznensl axoorun», «MeTonbl dKoJIoruny», «Cxema MOHHTOPUHTA
OKpYKaIOLIEH CpesibI».

JlabopaTopHas padora «/3ydeHrne MeTOI0B HKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Okonoruyeckre  (GakTopbl W 3aKOHOMEpHOCTM uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (akTopoB:  abuoThyeckue, OUMOTHYECKHE, aHTpororeHHele.  OOuue
3aKOHOMEPHOCTH JIeHCTBUS FKoslornyeckux (akropos. [Ipasuno munumyma (K. Ilnpenrens, O.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOWOHTHBIE OPTaHU3MEI.

Abunotuueckue ¢aktopsl. CBeT Kak skoiorudeckuil ¢akrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TpYMIbl PACTEHUH U KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHaIbHAS pOJib cBeTa. POTONEPUOAU3M.

Temmepatypa kak osKojormyeckuii ¢akrtop. [ledicTBue TemrepaTypsl Ha OpPraHH3MBI.
[TolkuIoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skojorudeckuii dakrop. [IpucrnocoOneHus pacTeHuid K TOIIEP>KaHUIO
BojgHoro Oamanca. Kiaccudukanus pacreHuid mo oTHouieHHI0 K Boje. Ilpucnocobienus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHusi OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOUTaHuA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE PUTMBL
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

XKuznennsie dopmbl opranuzMoB. llonarue o xusHeHHOU (opme. XKuznenusie Gopmbl
pacTeHMii: JepeBbs, KyCTapHUKU, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHUE TPAaBBL
XKuznennole GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOeHUS 1 00pa3a KU3HU.

buotnyeckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJEHCTBUN:  KOHKYPEHLHS,
XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO, HaxJeOHuW4ecTBO). Herpoduyeckue  B3auMoaeHCTBUS  (TONMUYECKHUE,
bopuueckue, (abpuueckue). 3HaUeHHE OMOTUUYECKUX B3aWMOJCHCTBHIA Sl CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIIOUYEHUS.

JdeMoHcTpanuu

Tabnuuel u cxembl: «IKkonorundeckue (Gpakropb», «CBETOBOM CHEKTP», «IDKOJOTHUECKUE
IPYIIIBI )KUBOTHBIX TI0 OTHOLIEHUIO K CBETY», « T €IIOKpOBHBIE KUBOTHBIE», «XO0JI0JHOKPOBHBIE
KHUBOTHBIEY, «DuU3HONOTHYECKHE aJaNnTalui >KUBOTHBIX», «Cpeasl OOMTaHUS OpPraHU3MOBY,



«buonornueckue puTMb», «OKu3HeHHbIE (GOPMBI pacTeHU», «OKnu3HeHHBIE (POPMBI KHUBOTHBIX),
«IKOocUCTEMa IIMPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llemu mutanusy,
«XunranaectBoy, «llapasutuzmy, «KoHkypeHuus», «Cumonosy, «KommeHcammzmy.

OGopynoBanue: TepOapuu pacTeHUW H JKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX  JKOJIOTHYECKHX  (PaKTOpOB, TepOapuu  CBETONIOOWMBBIX, TCHEITIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBHIC, TEHEIIOOMBBHICE U TEHEBBIHOCIUBBIE KOMHATHBIC
pacteHus, repOapru U KOJUIEKIIUH TETIIOTI0ONBBIX, 3MMOCTOMKHIX, MOPO30YCTOHYHUBBIX PACTEHUH,
yyyena MNTULl U 3Bepel, repbdapuu pacTeHHM, OTHOCAIIMXCS K Turpouram, kcepoduram,
Me30(]uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYII, KOJUICKITMH KUBOTHBIX, OOUTAIONINX B PA3HBIX
cpemax, TepOapuuM H  KOJUICKIIMM PACTCHWH W OJKMBOTHBIX, OONANAIONIMX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUsSM YCIOBUM KU3HU, TepOapuul M KOJUICKIIUU
pacTeHUN M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMU )KUBOTHBIX, YUaCTBYIOIIHUX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pa6ora «BpisiBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K BIMSIHUIO CBETAY.

JladbopaTopHasi pabora «BpisBIEeHHE NPUCTIOCOOJSEHUN OPraHU3MOB K BIIHSHUIO
TeMIIePaTypPhD».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH W3 pPa3HBIX MECT
oOUTaHU.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIALMA

DKOJIOTHYECKHE XaPAKTEPUCTUKUA TOMYISIuu. [lomymsiius kak OMOoJIOTHYecKasi CHCTeMa.
Pone HeomHOpoaHOCTH cpenbl, Gu3nUecKux OapbepoB M OCOOCHHOCTEW OMOJOTHM BHUIOB B
(hopMHUPOBAaHUH MTPOCTPAHCTBEHHOM CTPYKTYphI Momyssitiuii. OCHOBHBIE MTOKA3aTEIH MOMYIISIINN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAas M IOJOBas CTPYKTYpPa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

OKoJiornyeckas CTpykTypa mnomyasinud. OneHKa 4YMCIEeHHOCTH nomynsuuu. {uHamumka
MOMYJISALMY U €€ peryssanus. buoTnueckuil NoTeHuran nonyasiuu. MoaenupoBaHue TUHAMUKA
nonymsauuu. KpuBele pocra uuciaeHHoctw nonyiasuud. Kpusele BbDKMBaHMS. Perymsaums
YUCIIEHHOCTH MOMYJALMNA: PO (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCALUIUX OT IUIOTHOCTH.
DKOJIOTHYECKHE cTpaTteruu BUsoB (I- u K-ctparerun).

[lonsitue 00 »skojormueckoi Huimie Bujaa. Mectoobutanue. MHoromepHas MOJeIb
skonornyeckord Humm JIx.M. Xarunncona. Pazmepsl skosornueckoid Humu. [loteHuumansHas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomymsiui. Apeansl BUAOB. Buabl M MX >KU3HEHHBIE CTpPAaTErUu.
DKOJIOTHYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJIECHUA M MUIPALMI JKUBOTHBIX. bHonornueckue HWHBA3UU
YyXKE€POJHbBIX BUOB.

JdeMoHcTpanun

IToptper: Jdx. Y. XaTunuHCOH.

Tabnuirel 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTHKU MOMYISIum», «IIpocTpaHcTBEeHHAs
CTpYKTypa mnonymsiuun», «Bo3pacTHble nupamuasl nomymsuu», «CKOpPOCTh 3aceleHust
MOBEPXHOCTU 3€MJIM pa3IMYHbIMM OpraHuzMammu», «Mogens skomornueckod Humm Jx. W.
XaT4nHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTopHas padora «I[IpucnocobneHust ceMsiH paCTeHHI K paCCEICHUIO.

Tema 9. JkoJi0rust c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.



CoobmectBa opranu3zMoB. buoneHos u ero crpykrypa. CBsS3M MEXIy OpraHM3MaMu B
OuoIeHo3e.

DxocuctemMa Kak OTKpbiTas cuctema (A. Jx. Tencnaum). DyHKIMOHAIbHBIE OJIOKH
OpPraHu3MOB B DKOCHUCTEME: IMPOAYIEHTBHI, KOHCYMEHTBI, PEAYLEHTHhl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuorndeckue On0KkM dKocucTeM. [10YBBI U HMIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNM IKocucTeMbl. buoMacca n nmpoaykuys. JK0JI0rMu4ecKue MUpamMuabl
qrcen, OMoMacchl ¥ YHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — CyKLecCuHu. [lepBUuHbIE M BTOPUYHBIE CYKIIECCUU U HMX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KimumakcHoe cooOmiecTso.
buopa3HooOpasue 1 NoJHOTa KPYroBOPOTa BELIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[Ipupoansie 3KOCHUCTEMBL. JKocucmemvl 03Ep U pex. IKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbiib.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuums wmexay
aQHTPONOTE€HHBIMU U TPUPOTHBIMU SIKOCHCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CuHanTponu3anus TropoJickoit  ¢ayHbl. buonmornyeckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo3’KOCUCTEM U YpPOOIKOCUCTEM.

3akoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv xackaonoeo saghghexma u 6u0os-3ouguxamopos (kirouesvix 6u0o8) 6 GYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPruM M BEIIECTB MEXIY CMEXKHBIMU SKOCHCTEMAMH. Y CTOMYUBOCTH
OpraHM3MOB, MONYJSALMM M 53KOCUCTEM B YCIOBHUSIX ECTECTBEHHBIX M AaHTPOIOTEHHBIX
BO3ICUCTBHUI.

Mexanuzmbl  68030eticmeus  3a2psA3HEHULl  PA3HBIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HKOI0SUYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeToI0JIoTH MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOI€HHBIX YKOCUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmuipt u cxembl: «CTpykTypa OUOLIEHO3a», «DKOCHUCTEMA IMIMPOKOIMCTBEHHOTO JIECay,
«9KocucTeMa XBOMHOTO Jjeca», «DyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemectB B 93kocuctemey, «llemn mnuTaHus (macTOWINHAS, JETPUTHAA)Y,
«DKOJIOTHYECKasi TUPaMUJIA YUCe», « IKOJOTHUecKasi MupamMuaa OHOMacchl», « IKOJOTrHUecKast
nupamuaa sueprun», «ObpazoBanue 6onotay, «[lepBuunas cykieccus», «BocctaHoBienue neca
ocJe noxapa», «9KoCUcTeMa 03epa», « ArpoueHo3», «KpyroBopoT BeIECTB U OTOK SHEPTUH B
arporeHose», «lIpuMepsl ypoosKocucTem».

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydella NTHI[ U 3Bepew,
repO6apuu KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuuyeckas padora «l3yyeHue u onucanue ypo03KOCUCTEMBD».

JlaGopatopHas padora «/3yueHune pazHOOOpa3usi MEIKHX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HBIX DIKOCUCTEMAX).

JKCKypeust «IKCKypcus B THIWYHBIN OHoreoneHo3 (B AyOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypeHust «IKCKYpCHs B arpodKOCUCTEMY (Ha I10JIE WIIN B TEIUINYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rnodanbpHas IKocucTeMa



buocdepa — obmierutanerapras o0oyiouka 3eMiH, TZI€ CYIIECTBYET WM CYIIECTBOBAJIA
*u3Hb. PasButne npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. BepHajackoro o
ouocdepe. O6mactu 6nocdeps! u e€ cocras. KuBoe BemiecTBo OHOChepsl U ero PyHKIUU.

3akoHOMEpHOCTH cymiecTBOBaHUsl Ouocdeprr. OcodeHHocTH Onocdepsl Kak TiodambHOU
sKocucTeMbl. JluHamMuuyeckoe paBHOBecwme B Omocdepe. KpyroBopoTel BemiectB U
OMOTEOXMMHYECKUE IUKITBI (Yriaepoa, a3ota). PUTMUYHOCTS siBIIeHMIA B Onocdepe.

3onanbHOCTh OHochepsl. [lonsTie 0 Guome. OcHOBHBIE OMOMBI CYIIN: TYHIpPa, XBOHHBIE
Jieca, CMEIIaHHbIC W MMUPOKOJIMCTBEHHBIC JIeca, CTEIH, CaBaHHBI, ITyCThIHH, TPOIIMUYECKUE JIeca,
BBICOKOTOPBs. KilnMaT, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crpykrypa 1 GyHKIHS KUBBIX CHCTEM, OI[EHKA HX PECYPCHOTO MOTEHITHAIA U OMOC(EepHBIX
(GyHKIMH.

JdeMoHcTpanuu

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

Tabmuupt u cxemsl: «['eocdepsr 3emmmy», «KpyroBopoT azora B npupoe», «Kpyrosopot
yriaepona B npupojie», «KpyroBopoT xucimopona B mpupoze», «KpyroBopot BOIbI B IPUPOAC»,
«OcHoOBHBIE OMOMBI cyminy, «Knumarnueckue nosica 3eminy, «TyHapa», «Taiiray, «CMemaHHbIH1
necy, «llInpokonmucTBeHHBIN Jiecy, «Ctenby, «CaBanHay, «IlycTeiHdy, « Tponudeckuii gecy.

ObopynoBanue: repbapur pacTeHUN pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIIas cpeaa

DKOJIOTHYECKHE KPU3WCHI M WX NpUYMHBL. Bo3jaeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOU cpebl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne nouBsl. OxpaHa NOYBEHHBIX pecypcoB. 3MeHeHne kiauMara.

AHTPOTIOT€HHOE BO3CHCTBUE HA PACTUTEIbHBIN U dKUBOTHBIN MUp. OXpaHa pacCTUTEIHBHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXpaHbl mHpuponabl. Kpacuele kuuru. Ocobo
oxpansieMbie ipupoaabie Tepputopuu (OOIIT). boranndeckue caabl U 300JI0THUECKUE TTAPKH.

OcHOBHbBIE MPHUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YeOBEUYECTBA U MPHUPOAbI. ParrioHaabHOE
MIPUPOJIOIOJIBL30BAHUE M COXpaHeHHE OHoJiorndyeckoro pasHooOpaszus 3emun. OOmiue
3aKOHOMEPHOCTH TJI00ATIBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
U €ro BEpOSATHBIC MOCIEACTBHSL.

Pa3BuTHe METOJOB MOHMUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemnbie uccnedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonozcuueckoe paznoobpasue u duopecypcel. HayuonanvHvle uHgopmayuonHvie
cucmemvl, obecneuusaowjue OOCMyn K UHGDOpMAYUU NO COCMOSHUI) OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeaburumayuu SKocucmem u cnocobos 6opbobbl ¢ HUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHwvIX IKOCUCTNEM.

JdeMoHcTpanun

Tabmuet u  cxembl: «3arpsi3HeHue arMmocepb», <«3arps3HeHHe TUapochepby,
«3arpsizHeHue no4Bb», «IlapaukoBsiil 3pdexT», «Oco00 oxpaHseMble MPUPOIHBIE TEPPUTOPHUI,
«Mojenu ynpaBlisieMOTro MUPay.

Ob6opynoanue: poTorpaduu oxpaHseMbIX pacTeHul 1 KUBOTHBIX KpacHo# kauru Poccuiickoit
®enepaunn, KpacHO! KHUTM 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
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U IIPEAMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
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 YCTaHOBKaMH, MpUCyHIUMHU CHUCTEMC
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 OMoIorNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I M BOCHHUTATEIbHOMN ACATCIIBHOCTU B COOTBETCTBUHU C TPAAWIIMOHHBIMH pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUSA, Pa3BUTHUA BHYTpeHHeﬁ MO3UIMH JIMYHOCTH, IMaTPpUOTHU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClE€OUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOIIEH cpeae.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUICKOrO  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKON MO3ULMU  O0ydarolierocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MMO3HABATENbHBIX 3a/1a4, BHIIOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJICH C pa3HBIMH YOEKACHUSAMHU, KyIbTYPHBIMHU LIEHHOCTSIMU U COLIUATIBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; POAMHOMN, ropAocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICUIO U MMaMSITHUKAM IIPUPOIbI, TOCTIKECHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJI POCCHICKUX YIEHBIX B CTAHOBIICHUE U Pa3BUTHE OHOJIOTHH,
MMOHMMAaHMs 3HAYCHUST OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBEICHMUS;

CrOCOOHOCTH OLIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTU4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B DPa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE IPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOrofieHHe TUTMEeHUYECKUX MPaBWJI U HOPM, cOaJlaHCHPOBAHHBIN PEXKUM 3aHATHI U OT/AbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

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

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JIEATEIBHOCTH TEXHOJIOIMUECKOM U COLMAIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATH TAKYIO JESTEIbHOCTD;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymyiieit mpodeccuu 1 peaar3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eIecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;



MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH cpenpl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BATh MPHOOpPETaeMble PU U3YYCHUN OMOJIOTUN 3HAHUS U YMEHHS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

aKTUBHOE HENpUATHE JEHCTBUM, NPUHOCAIIMX BPEA OKpYKalolledl NpUPOAHOM cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KyJIbTYphlI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOM  HAlpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUS €€ poiu B (OpMUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUH LIEIIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpE KaKk O €JUHCTBE MpPHUPOJbl, YeJIOBeKa U o0OIIecTBa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH MTPoOIeM COXPAHEHHsI IPUPOTHOIO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBMIIM3ALMU: 0OecredeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHHE NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEYECTBA, TOMCKA ITyTeH BBIXOAA U3 TI00ATbHBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSIX MOBBILICHUs OOIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCMOJIb30BaTh IOJIydaeMble 3HAaHUS [UId aHajdu3a U OOBSICHEHUS SBICHUN
OKpYXXAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIOYEHUST HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJYy4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJOTMYECKME 3HAHUS MJIS peIIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUI0 U CaMOOOpA30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHble pe3ysibTaTbl OCBOEHUS y4eOHOro mpeamera «buoJIOrHs» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOy4aromUXCAd  MEKIUCHUIUTMHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAOB NIO3HAHUA, UCIIOJB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BGHIGCTBO, OHEPTru-,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHbBIE
yueOHble NIeiicTBHs (NIO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
dbopmupoBaHre (PYHKIMOHATHHONH T'PAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYarOIIUXCS;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIB30BaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUS B I03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuarorierocst OyayT copMuUpOBaHBI MO3HABATENIbHBIC YHUBEpPCAIbHBIE Y4eOHbBIC JCUCTBUS,
KOMMYHHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC HeﬁCTBHﬂ, PETYJIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OACATCIIBHOCTD.

MertanpeqMeTHbIE pe3yJabTaThl OCBOSHHS TPOTpaMMBI CpPEeTHEro o0Imero oOpa3oBaHUS
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIEHO (OPMYIIUPOBATh M aKTYyaJHM3UPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJh30BaTh MPU OCBOCHHUH 3HAHHUH PUEMBI JIOTHYECKOTO MBIIICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBIOCTATH UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMU);

OTIpENIeNATh LENH ACATENIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX TOCTHIKCHU,
COOTHOCHTB PE3YJIbTaThl ICATEILHOCTH C MOCTABICHHBIMU IICIISIMH;

UCIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (aKTOB W SIBICHHHA >KHBOMN
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, IClyKTUBHBIC, IT0 AaHAJIOT'HH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PACCMAaTPUBACMBIX SIBIICHUSIX, (POPMYITHPOBATH BBIBOJIBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHUH B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH PAa3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepPHUaTbHBIX
Y HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX pPEalbHOTO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENBCKOW W MPOEKTHOM JesITeNbHOCTH, HaBBIKAMU
paspelieHus IpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUIECKHX 3a]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MTPEOOPa30BAHUI0 M TPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCIE TPHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/J1a4M B 0Opa30BATEIILHOW IESATCILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelIeHus, HaXOIUTh ApTYMEHTHI IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUMA, 33]1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3UPOBATH IMOJTYYCHHBIC B XOJIE PEIICHHS 33/1a49H PE3YIbTaThl, KPUTHYECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN TOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
po¢heCCUOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OPHUTHHAIBHBIC IMOJXOJbI M PEIICHHS, CTaBUTh
poOJIeMBI M 33/1a4H, JIOTYCKAIONTUE allbTePHATHBHBIC PEIICHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(DpoOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JnaHHBIX, B MHTepHeTe), aHaIM3WpPOBaTh HMH(POPMAIMIO PA3THYHBIX BHJIOB U (Gopm
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIC METOIBl TPU TIOMCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YIeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BaHMUS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYECKON
nHpopMmaiuu (cxembl, TpaduKu, JuarpaMMebl, TaOIUIbI, PUCYHKH U IPYTOE);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH,

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGPOpPMAIMHK, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMHU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYEHHE COLUATHHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIMil, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aWMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBRKUTEIBHOE OTHOIICHNE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNIbHOCTH, OPraHM30BbIBATH U KOOPAWHHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeAeATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KayeCTBO CBOErO BKJIaJa U KaXJI0TO Y4aCTHHKA KOMaHJAbl B OOIIUN pe3ylnbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHNE, ObITh HHUIIUATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBbIE 33Jaud B 0Opa30BATENbHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JiesIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyIULIMK B Pa3HBIX 001acTAX
3HaHUH, IOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICTMTEIBHBIX MPOLECCOB, UX PE3Y/IbTATOB M OCHOBAHUI, HCIOIB30BaTh MPUEMBI pePIEKCHH
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NNPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npuHATHE ceds1 U APYruX:

MPUHUMATH ce0s, TOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS COZIEp)KaHUS ydeOHoro mpeamera «buonorus» Ha
yriy0nEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00eCIeueHne MPOQPIIILHOTO 00ydeHHUsT 00yIarOIIHXCS
onosornu. OHM BKITIOYAIOT: CTIeNU(UIECKUe U ONOJIOTUN HAyYHbIE 3HAHUS, yMEHUS U CTIOCOOBI
JEWCTBUI TI0 OCBOCHUIO, HHTEPIIPETALMU U MPEOOPa30BAHUIO 3HAHWH, BUJBI JCATEIHHOCTH MO
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B Pa3jIMUHBIX YYeOHBIX, a TAKKE B PEATHHBIX
KU3HEHHBIX CUTyanusixX. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI MO TOAaM W3YYCHHS.

[IpenmeTHbIe pe3yabTaThl OCBOEHHs yueOHOTO penmeTa «bruonorus» B 10 knacce NOMKHBI
OTpakaTh:

Cc(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAHHUU €CTECTBEHHO-HAYIHOM KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MTPUPOJIBI U PEIICHUN
po0OJIeM paIiMOHATBFHOTO TPUPOJIOTIONB30BaHUS, O BKIIAZE POCCHICKUX M 3apYOCKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIAJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTHYECKAE TEPMHHBI M TOHATUS (KW3HB, KIETKAa, OpPraHu3M, MeTaboJM3M, TOMeocCTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE),
onosornueckre Teopun (kimerounas teopus T. IlIBamma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3us W MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTCHUI), 3aKOHBI (€IMHOOOpa3Hsi TTOTOMKOB
MEepPBOTO MOKOJICHHS, paCUIeINIEHHUs, YUCTOThHl FaMeT, He3aBUCUMOro HaciefoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAYYHOI'O TMO3HAHUS, UCHOJB3YEMbIX B OHOJIOTHYECKUX
UCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONMCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KUBHEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHa BelecTB (MeTab0JIM3M), MPEBPAIICHUST YHEPTUH, OPOKEHHUS,
aBTOTPO(HOIO U TeTepoTPO(HHOTO TUIIOB MUTAHUSL, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a,
rameToreHesa, sMOpHUOreHesa, MOCTAIMOPHUOHAILHOTO pa3BuUTHS, pa3MHOKEHHUS,
WHIUBUAYAIIbHOTO pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOWAAMU KIETKH M UX (PYHKIUIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHe! U UX QYHKIHSIMU, MEX]y OpPTaHaMH U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX W 4YelOBEeKa M UX (QYHKIHSIMH, MEXKIy CHCTEMaMd OPTraHOB U HX
GYHKIHMSAMHE, MEXKIy STanmamMu OOMEHa BEIECTB, dTamaMU KJIETOYHOTO IMKJIA U KUIHEHHBIX
[UKIIOB OPraHMW3MOB, OJTallaMH SMOPUOHAIBLHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUnOM U (pakTopamMu cpesibl OOUTaHHUS;



YMEHUE BBISBJIATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE pacTeHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

YMEHHE peniaTh OMOJOTHICCKIE 33/Ja9d, BBISIBIIATH IIPUIMHHO-CIICICTBEHHBIC CBSA3H MEXKTY
HCCIICTyeMBIMU OMOJIOTHYECKUMU TPOIIECCAMU M SIBJICHHUSIMH, JeJaTh BBIBOJBI U TPOTHO3BI Ha
OCHOBAHHUU TOJY4YE€HHBIX PE3yIbTaTOB;

YMCHHE BBINIOJIHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe pabOThl, COOMIONATh MpaBHia MpU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CpPEIACTBAMU,
hopmyIupys 11e7b UCCIeA0BaHMS, aHAIM3UPOBATh MOJTYyYE€HHbBIE PE3YAbTAThI U JIeJIaTh BHIBOIBI,

YMEHHE Yy4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEJIMIIMHE, TTPOBOJUMOM Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, M MyOJIHMYHO MPEACTABISTH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OI[EHUBATh STUYECKUE aCTIEKTH COBPEMEHHBIX MCCIIEIOBAHUN B 00JIaCTH OMOJIOTHUH
U MEIWIUHBI (KJIOHHUPOBAHME, WCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINPABJICHHOE W3MEHEHUE
Tr€HOMa M CO3/IaHH€ TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIiei mpodecCHOHATBHOU NEeATeTLHOCTH B
00Jy1acT OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3sIICTBA, TUIIEBON
MPOMBIIIJICHHOCTH, YIITYOJISITh TTO3HABATEIbHBIN HMHTEPEC, HAPABJICHHBIN HA 0CO3HAHHBINA BHIOOD
COOTBETCTBYIOIIEH TpodeccHy U MpoJ0JKEeHnEe OMOJIOTHYecKOoro o0pa3oBaHus B OpraHU3alusaX
cpemHero mpo}eccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl 0CBOCHUS yueOHOTO npeameTa «buomnorus» B 11 knracce nOMHKHBI
OTpaxarb:

chOpMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GhopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIoOHaILHOTO IPUPOIOTIOIB30BaHMS, U B (HOPMHUPOBAHUH IEHHOCTHOTO OTHOILIEHHUS K IIPUPOJIE,
oOLIECTBY, YENOBEKY, O BKJIaJie POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BJI/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINpeNeieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOTMOJATaloIUX OHOJOTUYECKUX TEPMUHOB U TOHATHH (BUI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX M HampaBICHUAX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHEeTHYeCKOTo paBHOBecHs k. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoacrtsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
AKOJIOTMYECKOU MUPaMUIbl SHEPTHUH ), THIIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIONIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMHCAaHHME, H3MEPEHUE,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBWXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro oTOOpa,
AIIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaHUS, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIIUU
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUs, YepelOBaHUS
HaIpaBJIEHU YBOJIIOIIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY ITPOLIECCAMU IBOJIOIUH, IBUKYILIUMHU CUIIAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMHM pA3JIMYHBIX HKOCUCTEM M TPHUCIOCOOJIICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITH OTIMYUATEIbHBIC TPU3HAKH JKUBBIX CHCTEM, MPUCTIOCOOIICHHOCTh BUJIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMsS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M KOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS NPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTHYECKHE 33/1a4H, BBISABIISATh IPUIMHHO-CIICICTBEHHBIE CBSI3U MEXKTY
UCCIIEyeMBIMU OMOJIOTMYECKHMH TIPOLIECCAMU M SIBJICHUSIMH, JIENaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHWU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH JIAOOpATOpPHbIE U IMPaKTUYECKUE paboThl, cOOM0IaTh MpaBHUia MPU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKON paboTe MO OHOJIOTHH, HKOJOTHH U
MeIWIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYCHHBIC PE3yIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLEHHBATh THUIOTE3bl M TEOPUHM O MPOUCXOKACHUU IKU3HH, 4YEJIOBEKAa U
YeJI0BEYECKHX pac, O MPUYMHAX, MOCIEACTBHUIX U CrOoco0ax MPeloTBpAIlleHUs TI00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHaAIbHON IEATeTLHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIH30BAHMS, METUIIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO34KCTBA, MUILEBOI MPOMBIIUIEHHOCTH, YTIyOIsITh MO3HABATEIbHBIN
MHTEpEC, HAIIPABIICHHBIM Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu u NpoAoKEeHNE
Ouonoruueckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoimmuecTBo DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM JyacoB (uu¢pposwIe)
) NMPOrpaMmblI Kontposbmbie | TIpakTHueckue o0pa3oBaTe/bHbIe
Beero padoThI padoThI pecypeel
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M X H3YYCHHE
3 Buonorus kinetku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
8 ’Kv3HEeHHBII UK KIETKU 6 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus U CHHTETHYECKAass OMOTIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 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 B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek U OKpyKarolas cpena
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

Jara
U3ydeHHs
IJI1aH

dakTHueckas AaTa

buonornsa xak koMIniekcHas HayKa U KaK 4aCTb
COBPEMEHHOTO OO0IIeCTBa

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI opraHHU3alua )XUBBIX CUCTEM

Hcropus oTkpsITHA 1 N3y4eHUs KiIeTkH. Knetounas teopus

MeToapl MOJIEKYASIPHOHN U KJIETOYHON OMOJIOTHH.
[Ipaktuueckas padota 1. «3ydeHrne MeTo10B KIETOYHON
ouosorun (xpomarorpadusi, snekrpodopes,
muddepennnansaoe nentpudyruposanue, [TLP)»

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'IBHBIC B€IICCTBA KJIICTKH, UX OuoJioruyeckas POJIb

OpraHuyeckre BeniecTBa KIeTKH — OCJKH.
JlabGopaTtopHnas padoral. «OOHapykeHHue OEIKOB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIIUI

CgoiicTBa, ki1accuduxanus u GyHKIuN 0eIKoB

10

OpraHI/I‘IeCKI/Ie BCIICCTBA KJICTKH — YIJICBOAbI

11

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — JIMIIUBI

12

Hyxneunnossie kucnotsl. JITHK n PHK.
JIaGopatopHas pabota 2. «/ccinenoBaHne HyKIEHHOBBIX
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK Pa3JINYHBIX OPTaHU3MOB)»




Crpoenne u ¢pyukiun ATD. [Ipyrue

13 nykneosuarpudocdarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHOMUKH,
TPaHCKPHUIITOMHUKH, TPOTCOMHKH

15 Mertobl cTpykTypHO# 6uonoruu Tect 1 Xumuueckuii
COCTaB KJIETKH.

16 Tunel knerok. [IpokapuoTndeckas kierka
CrtpoeHnune dyKapuoTUYECKON KIIETKH.

17 [Ipaktuyeckas padora 2 «M3ydeHue CBOHCTB KICTOYHOM
MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTKH
OnnomeMOpanHbIe OpraHouabl KieTku. [IpakTrudeckas

19 paborta 3 «M3ydeHHE TBUKCHUS [IUTOTUIA3MBI B
PaCTUTEIBHBIX KIETKaX»
[ToyaBTOHOMHBIE OpTraHOUBI KJIETKU: MUTOXOHIPUH,

20 mactuapl. JlJabopatopuas padora 3 «Mccnenopanue
J1a3MOJIN3a U JeTNIa3MOJIN3a B PACTUTENIbHBIX KIETKaX»

21 HememOpaHHbBIE OpraHOW/IbI KJIETKH

22 Crpoenue u GyHKIUU sapa
CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK SYKapHUOT.

23 JlaboparopHas pabota 4 «/3ydyeHue CTpoeHus KIeTOK
Pa3IUYHBIX OPraHU3MOBY
ACCUMWIALINS U TUCCUMIISLUS — JIBE€ CTOPOHBI
MeTtabonu3ma. Turmel oOMeHa BELIECTB.

24 JlaGopatopHas pabota 5 «/3yueHne KaTaTuTHUECKO

aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMUIa3bl WK
KaTasas3bl)»




DepMEHTATUBHBIN XapaKTep peakuui KIETOYHOIO

MeTabonm3mMa

25
JlaGopatopHas pabota 6 «/3ydeHue pepMeHTaTUBHOTO
pacIeryieHus TISPOKCUAA BOJOPO/Ia B PACTUTEIILHBIX U
KUBOTHBIX KIIETKAX)

26 benku-aktuBaTtopsl ¥ OeNKU-UHTUOUTOPBITO TecT 2
CTPOEHUE KIICTKH

27 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB

28 ®doToCHHTE3
XeMOCHHTE3.

29 JlaboparopHuas padota 7 «CpaBHEHHUE MPOIIECCOB
(OoTOCHHTE3a 1 XeMOCHHTE3a)
AnHaspoOHbIe opraHu3Mbl. Bubl OposkeHwus.

30 JlabopaTtopHnas pabora 8 «CpaBHEHHE MPOILIECCOB OPOKESHUSI
U JBIXaHUSDY

31 AspoOHBIE OpraHU3Mbl. DTaIbl YHEPTETUUECKOT0 0OMEHa

32 DHeprust MeMOpaHHOTro rpajueHTa npoToHoB. Cunte3 ATO:
pabota nmpoToHHOUH AT®-cHUHTa3bI

33 Peakiiuyn MaTpuyHOrOo CHHTE3a

34 Tpanckpunuus — Marpuunbiid cuaTe3 PHK

35 Tpancisus u e€ 3tanbl

36 KomupoBanue amunokucnot. Posis pubocom B GrocuHTE3€
Oenka

37 Opranuzanus reHoMa y IpoKapuoT U DYKapHoT

38 MounekynspHble MEXaHU3MBbI KCIIPECCHH T'€HOB Y 3YKapHOT

39 Bupycbl — BHekIeTouHbIe (DOPMBI )KU3HU U OOIHUraTHBIC

mapa3uThl.




[Ipaktuyeckas padora 4 «Co3naHue MOJEIN BUPYCa»

40 BupycHbie 3a001eBaHus Y€JI0BEKA, )KUBOTHBIX, PACTCHUI

41 HanoTexHosoruu B 6uosoruu u Mmeaumnuae Tect 3 oOMeH
BEIIECTB

42 JKu3HeHHBIN HUKI KIETKHA

43 Matpuunsiii cunte3 JTHK
XPpOMOCOMBI.

44 Jlaboparopras padota 9 «/3ydeHne XpoMOCOM Ha TOTOBBIX
MHUKpOTIpEriapaTax»

45 JleneHne KICTKH — MHTO3
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.

46 Jlaboparopuas padota 10 «HabnrogeHne MuTO3a B KIIETKAX
KOHYHMKA KOpEIIKa Jiyka (Ha TOTOBBIX MHUKPOIIpErapaTax)»

47 Perynsnust >kM3HEHHOTO IUKJIA KJIETOK

48 Opranmus3Mm Kak eMHOE 11eJI0e
TkaHu pacTeHHi.

49 o o
JlabopaTtopHas pabora 11 «M3yueHue TkaHel pacTeHUI»

50 TkaHu )KMBOTHBIX U YEJIOBEKA.
JlaGopaTtopHas pabora 12.«M3ydeHue TKaHeH KUBOTHBIX)»
Opranbl. CUCTEMBI OpPraHoOB.

51 JlaboparopHas padota 13. «/3yyeHre opranoB IIBETKOBOTO
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKEeHNE OpraHu3MOB

54 IIntanue oprann3mMoB

55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX. [IumeBapuTensHas

CHUCTEMaA YCIIOBCKA




56 JlpIxaHue opraHu3MoB 1
o7 JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA 1
58 TpaHcIopT BEIIeCTB y OPraHu3MOB 1
59 KpoBeHocHas cucteMa nN0o3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 1
60 Brigenenue y opraHusmMoB 1
61 3amura y opraHu3MOB 1
62 NMMyHHas cuctema yenoBeka 1
63 PaznpaxuMoCTh U Peryisnus y OpraHu3MOB 1
64 I'ymopanbsHas peryisiius ¥ SHIOKpUHHAS CUCTEMa 1
YKUBOTHBIX U YEJIOBEKA
65 ®DopMBI pa3MHOKEHHUS OPTAaHU3MOB
66 [TooBoE pa3MHOKECHHE 1
67 Meiio3
I'ameTorenes. O6pazoBaHUE U pa3BUTHE TIOJOBBIX KIETOK.
68 JlaGopaTtopHnast padota 14 «M3yueHne cTpoCHUS TOJOBBIX 1
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»
69 NunuBuayanbHoe pa3BUTHE OPraHU3MOB — OHTOTEHE3
70 3akiiajiKa OpraHoOB U TKaHEH U3 3apOJIbILIIEBBIX JINCTKOB
Poct u pazButHe )XKUBOTHBIX.
71 JlaGopaTtopHas pabota 15 «BrlIsiBIIeHHE TPU3HAKOB 1
CXOJICTBA 3apObIIICH MO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHue 1 pa3BUTHE PACTEHUI.
72 JlaGopaTtopHnas padora 16«CtpoeHue opraHoB 1
Pa3MHOKEHHUSI BBICIIUX PACTECHHID)
73 HcTopus cTaHOBNEHUS U pa3BUTUS T€HETUKH KaK HAYKU 1
Tect 4 Pa3MHOXEHUE U OHTOT€HE3
74 OCHOBHBIE TIOHSTHUSL U CUMBOJIBI TEHETHKHU. 1




Jlaboparophnas pabota 17 «/Ipo3oduna kak 00BEKT
TC€HCTUYCCKUX HCCHGﬂOBaHHﬁ))

3aKOHOMEPHOCTH HACJIE0OBAaHUS IIPU3HAKOB.
MoHOTHOpHUIHOE CKpPEIIUBAHHE.

& [TpakTuaeckas padotad "M3yuenue pe3ynbTaToB 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(IIIE"
76 HuTtonornyeckue 0CHOBbI MOHOTHOPUAHOTO CKPEIIMBAHUS 1
77 AHanuzupyromee ckpeniupanue. HermonHoe noMmuHnpoBanue
JlurnbpuHoE CKpelnBaHue.
78 [TpakTudeckas padota 6 «l3ydeHue pe3yabTaToB 1
JTUTHOPHUTHOTO CKPEITUBAHUS Y APO30(UITBD)
79 [{uToTOTMYECKUE OCHOBBI TUTHOPHUTHOTO CKPEITUBAHUS 1
80 CrerieHHOE HaclIeJJOBaHHE MTPU3HAKOB 1
81 XPpOMOCOMHasl TEOPHsI HACIICACTBEHHOCTH 1
82 I'eneruka mona 1
83 T'eHoTHn Kak 11eJI0CTHAS cCUCTEMA 1
84 ['eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTECHUI, KUBOTHBIX U 1
YeloBeKa
85 N3meHunBOCTH NMpU3HAKOB. BUbl H3MEHUNBOCTH
86 MoaudukanroHHas K3MEHUYNBOCTh
BapuanonHslii psj v BapualiioHHas KpUBasi.
JlaGopaTtopHnas padora 18 «MccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHONH U3MEHYHBOCTH. 1
[TocTpoeHne BapualmOHHOTO psAJia ¥ BApUAITMOHHOMN
KpHUBOW»
a8 I'enotunuueckast U3MeHYMBOCTh. KoMOMHATHBHAS 1

N3MCHYNBOCTb




MyrainuoHHasi K3MEHYUBOCTb.

89 [Ipaktuyeckas padora 7 «Myranuu y 1po3o¢puisl (Ha
TOTOBBIX MUKPOITpEIapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIecca. DIUICHETHKA H
AMUTCHOMUKA
I'eneruka yenoseka.

91 [Ipaktudeckas pabora8 «CocraBieHne 1 aHAIIN3
POIOCIOBHOM»

92 MeToapl METUIIMHCKOM TeHETUKH
3HaueHNEe MEIUIIMHCKON TeHETUKH B TIPEIOTBPANICHUH H

93 JICYCHUW TCHETUICCKUX 3a00JIeBaHNI YenoBeka Tect
SHacieacTBEHHOCTh U N3MEHUYUBOCTE
OCHOBHBIC TIOHSATHUS CEJICKIIHH.

94 JlabopaTtopHas pabora 19«3yueHne copToB KyIbTYPHBIX
pacTeHuii ¥ NOpo1 JOMAITHUX )KMBOTHBIX)
MeTomp! ceneKIIMOHHON PabOTHI.

95 JlabopaTtopnas pabota20 «M3yueHrne MeTOI0B CEJICKITNU
pacTeHui»

96 JlocTrKeHHs CeNeKIUU PaCTEHUI U dKUBOTHBIX.
[Tpaktuueckas padota 9«IIpuBHUBKa pacTeHUI

97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAHUE T'€HETUUYECKUX
pecypcoB
buoTtexHonorus kak Hayka v OTPacib MPOU3BOJICTBA.

98 [IpakTnueckas pabota 10 «M3yueHue 06beKTOB
OMOTEXHOJIOT U

99 OcHoBHBIE HaMpaBIEHUS CHHTETUYECKOW OMOIOTHI

100 XpOMOCOMHasl U T€HHAs1 NHXEHEPUs

101 MeauiHcKkre OMOTEXHOJIOT I




102

PesepBuriii ypok. [ToBTOpenue, 06001meHue,
cUCTeMaTU3alus 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBHOKyIye CHIIbI ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bopnba 3a cyimectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — s3neMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 Dddext ocnoBatensa. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0mm nomyssumii: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnocob6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop}030B U HAMOANATITAIINH Y
pacTeHUM U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
¢buznonornyeckue, OMOXMMHYECKUE,
noBenieHyeckue. Jlabopartopnas padota
«[Ipucnocobiienns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buga

17

BunooOpa3oBanue Kak pe3ysibTar
MHUKPO3BOJIIOLIUU

18

CBs3b MHKPOSBOJOIOUH U
SIHUACMUOJIOINHU

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIITNH




MoneKynsipHO-r€HETUUECKUE,

22 OMOXMMHYECKHE U MAaTEMaTHIECKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AJlanTUBHAS pauaIus.
HepaBHOMEpPHOCTH TEMIIOB YBOJIFOIHH
o5 HayuHble runoTe3sl IPOUCXOXKICHUS
YKU3HU Ha 3emJie
26 JloHaydHBIC MPEICTABICHUS O
3apOKICHUH JKU3HH
97 OCHOBHBIE ATAITB HEOPraHUIECKOU
IBOJTFOITUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopus 3emnu 1 METObI €€ N3y4eHUS.
29 JlaGopaTtopHnast padota «M3ydeHue u 05
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOBY»
30 HauanbHble 3Tarnsl opraHun4ecKoi
IBOJTIOIHI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIIbI BOJIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
33 OCHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO

MUpa




OBoJronus )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yduenue ocobeHHOCTEH 0.5
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o 3pam U
nepuoaam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKUE KPU3HCHI MPOILIOTO

37 CoBpeMeHHbIN 3KOJIOTHYECKHI KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIILIIOTO

39 OCHOBHBIC CUCTEMATHYCCKUE TPYIIIIBI
OpraHu3MOB

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe

A1 PazBuTune npenacraBieHuii o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJleTa YeJI0BeKa, CBI3aHHBIX
C TPAMOXOXKIACHUEM»

43 JIBuKyIIKe CUjIbl aHTPOIIOreHe3a

44 CooTHolieHne OHOJOTHYECKUX U
COILIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [Taneorenerrka 1 najseoreHOMHUKa

47 DBOJTIOLNUS COBPEMEHHOTO YeJI0BEKa




48

UYenoseueckue pacel. [Ipaktuyeckas
pabota «/3y4eHne IKOJIOTHIECKUX
aJanTaluil 4YeJI0BEKa)

49

MexaucuuIimHapHbie METOAbI
AHTPOIIOJIOTUU

50

3apoKIeHNe U Pa3BUTHUE IKOJIOTUHU

51

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
HKOJIOTUIECKUX UCCIICAOBAHUI

52

3HayeHNe YKOJOTHYECKUX 3HAHUN IS
JelroBeKa

53

Dkojnorudeckue pakTopsl

54

Abuotuueckue paktopsl. CBET Kak
sKoJoruueckuit pakrop. Jlaboparoprast
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OpPraHU3MOB K BIMSIHUIO CBETa»

55

Abuotndeckue aktopsl. Temmeparypa
KaK 9KOJIOTUYECKUN (aKTop.
JlaGopaTopHas pabota «BrisiBIIeHHE
MIPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEPATyphI»

56

AbGuoTtndeckue (akTopsl. BiraxxHOCTH
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHasi paboTa « AHATOMHYECKHE
0COOCHHOCTH PAaCTEHHUI U3 Pa3HBIX MECT
oOUTaHU

57

Cpenpl 0OuTaHUS OPraHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMbl OpraHU3MOB

60 buoTtnueckue hakropsr
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIA

61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI
TTOTTYJISITTIHN
OCHOBHBIC TIOKA3aTEIIN MOTTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MHTPAITAN

65 DKoJIOTHYECKasi CTPYKTypa MOIMYJISIIIIN

66 JlnHaMuKa TOMYJSIITUN U €€ PEeTyJIISIIHs

67 KpuBsie pocTa YHCICHHOCTH MOMYIISIINH.
KpuBbie BEDKHBaHHS
DKoyornyecKas HUIIa BUA.

68 JlaGopaTtopHnas pabota
«IIpucrocoOeHns CeMsIH PaCTCHHUM K
pacceeHuIo

69 Bun xak cucrema nomynasui

70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAITHIA
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucTeMa Kak OTKPhITasi cucTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B

OKOCHUCTEMC




74

OcCHOBHBIC TTOKA3aTEIU YKOCHCTEMEBI

75 DKOJIOTUYECKHE THPaMUIbI

76 W3meHeHust cooOIEeCTB — CYKIECCUU
[TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI

77 03€p M peK. IKOCUCTEMBI MOPE U
OKEaHOB

78 [TpupoHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHAP, JIECOB, CTEIEMH, ITyCTHIHb

79 AHTPOTIOTEHHBIC YKOCHUCTEMBI
Ypboskocucremsl. [IpakTnueckas pabora

80 «3y4yeHne U ONMCaHKe
ypOOIKOCHUCTEMBI
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB
B DKOCHCTEMAxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

82 pa3HBIX TUTIOB HA CyOOPraHU3MEHHOM,
OpraHu3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas
o6oJtouka 3emiu

84 Yuenue B. U. Bepuaackoro o 6uocepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUSI
orocdepsl

86 KpyroBopoTs! BeriecTs u
OMOTCOXMMHUYECKHUE [IUKITBI

87 3oHasbHOCTH Ouochepsl. OCHOBHbIE

OMOMBI CYIIN




88

YcroitunBocTh 6nocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI

90 BosneticTBue yenoBeka Ha Ouochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPacCTUTEIBHBIN U )KUBOTHBI MUD

92 Oxpana mpupoIbI

93 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpaszus 3emiu

95 O6061enue mo reMe «MUKPOIBOIIOLUS
U €€ pe3yabTaThD)

96 O6o06mmenue mo Teme «MaKpOodIBOITIOIUS
U €€ pe3yNnbTaTh»

97 O606menue mo Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaecHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue 1mo Teme «IKOJIOTUs — HayKa
0 B3aHMMOOTHOIICHHUSX OPraHU3MOBY

100 O606menue mo reme «OpraHu3Mbl U
cpena oOuTaHMs»

101 O06006111eHNE TT0 TEME «DKOJIOTHUSI BUIOB U
TIOITYJIS LA

102 O606mmenue o Teme «buocdepa —

rio0abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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