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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 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmemuu mnpernogaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 knaccsl) siBisiercs
OJIHMM W3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcrecTBeHHO-HayuHble npeameTs». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHbie yueOHbIE MPEAMETH, U3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SIBISIIOTCA CrocoOoM auddepeHnanuym oOydeHUs Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEYUTh PEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOILIUM, CPEIHUM
001muM, cpeqHuM MpodecCHOHATBHBIM U BBICIIMM 0Opa3oBaHHEM. B TO ke Bpemsi KakIbIi U3
TUX Y4YEOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHUe
00pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajlay, CBA3aHHBIX C MpodopHeHTaly el
oOyyarouuxcsds M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4HOrO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHUEH, TICUXO0JIOTHUEH, CTIOPTOM HJTH BOCHHBIM JICJIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeIU U 3a1ad4ax
n3ydeHus yueOHoro npeameta «buonorush» Ha yriyOn€HHOM ypOBHE, OIpeieNsieT 00s13aTeIbHOe
(MHBapMaHTHOE) MPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM U TeMmaw,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKM Yy4eOHOro Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaiu30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onarojaps yemy pocMaTpuBaeTCsl HAPaBIECHHOCTh Ha MOCIIEAYIONIee pa3BUTHE OHOIOTHYECKUX
3HAaHWH, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTaBIEHUIl O 3J0poBOM oOpa3e KH3HU, Ha BOCIHUTAaHUE
OepeXKHOr0 OTHOULICHHS K OKpYKarolleld MpUpoAHON cpene. B mporpamme mo Ouoioruu Takxke
MOKa3aHbl BO3MOYKHOCTH ydeOHOro mnpeamera «buosorus» B peanuzarmu TpedoBanuii @I'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM pe3yJibTaTaM 0OydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW AEATEILHOCTU OOYYArOIIMXCS IO
OCBOCHHUIO COJAEpKaHMsI OHOJOTHYECKOro 00pa3oBaHUSI Ha YPOBHE CpelHero oOuiero
o0OpazoBaHwUsI.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs o >KUBOM MPHUPO/Ie, OCHOBAX MOJIEKYJIIPHOU 1 KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
U OWOJIOTUM Pa3BUTUSA, T'E€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buomnorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY OO y4aroIKXcsl K MOCIEAYIOLEMY MOJTyYSHHIO OMOJIOTHYECKOT0 00pa30BaHus B By3axX
U OpraHM3alusAX CpelHero MpogdeccuoHaIbHOro o6Opa3oBaHusa. OCHOBY €ro coJep:KaHus
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWH, MONYyYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIUX CHUCTEMAaTUYECKUX pa3fesoB OHMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
O0ImMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTENbHO BKIIOYEHBl OHOJOTMYECKHE CBEICHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhIe MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS



nocueayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIUMH 3HAHUSAMU, TOTYYCHHBIMU OOYYarOIIUMUCS MPU U3yYCHUH (PU3UKU, XUMHUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alllH,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOTO pa3HOOoOpa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, aKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs 1Mo OOTaHWKE, 300J0TMH, AHATOMUM,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0YYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U IMpaBWi, JIeXKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHUKEHHSX, COBPEMEHHBIX HCCIIEOBaHUSIX B OHOJIOTHUH, MPUKIATHBIX acleKTax
Ouosnornyeckux 3HaHWM. J[7s pa3BuUTHS M MOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTHUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPWEW CTAHOBJICHHS W Pa3BUTHS TOW WJIM MHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOTro paHra v NpuoOpeTeHre YMEHUN UCII0JIb30BaTh ATH 3HaHUA B ((OPMUPOBAHUU UHTEpeca K
onpenenéHHoil obnacTu MpodecCHOHATBHOM NEATEIbHOCTH, CBS3aHHOW C OHWOJIOTHEH, WIH K
BBIOOPY y4eOHOT0 3aBe/IeHus IS TPOJOKEHHsI OMOJIOTUYECKOro 00pa3oBaHusl.

JlocTkeHue 1enu u3ydeHus ydueOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEeM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBuiax,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKUX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BU]L,
ouoreoreHo3, O6uocdepa); O BBHIIAIOMIUXCS OTKPHITUSX M COBPEMEHHBIX MCCIEIOBAaHUSAX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HayK (MOJIEKYISIPHOUM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTUH,  MAJEOHTOJOTHUH, DSKOJOTMM); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIroAeHue, H3MEpEeHHUE,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCTOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTNYECKON TepMUHOJIOTHEN U
CHUMBOJIUKOM; YCTaHABIIMBATD CBS3b MEXK/IY Pa3BUTHEM OHMOJOTHUHU U COLUATBHO -9KOHOMHYECKUMU
1 9KOJIOTUYECKUMU MTPOOIeMaMu YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH JIEITETLHOCTH IO
OTHOLICHUIO K OKpYKaIoIled MNPUPOJHONW cpele, COOCTBEHHOMY 3J0POBBIO M 3/0POBBIO



OKpYXAIOIIUX JIIOel; OOOCHOBBIBaTh W COOJIIOAATH MeEpPbl MPO(PUIAKTHKH HHOEKITUOHHBIX
3a00JIeBaHMIA, MpaBWIa TIOBEIEHUS B TPHUpOJE U oOecrmeueHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIFHOCTH B YPE3BBIUANHBIX CUTYAIMsIX NPUPOJHOTO M TEXHOT'CHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITUS B 00JIACTH OHOJIOTHH;

pa3BuUTHE y 00YJaIOUINXCS MHTEIUICKTYya bHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMHU B OHOJIOTHH,
pemaemMpIMU €10 MPOOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIIEIOBaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIIMTaHUE y OOy4aromMXcs IEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUpPOJE B LEIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKOH
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroeHne TmpaBWJl TOBEACHMS B TPUPOJE, OXpaHbl BHUAOB, HKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (COOM0AeHusT Mep
npoduIaKTUKH 3a00J€BaHN, 0OecCTIeUeHE O€30TTaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BhIYAHBIX
CUTYallUsIX IPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHHS OMOIOTHIECKUX
3HaHUU U YMEHHN B IOBCEHEBHOM JKNU3HU;

CO3JJaHME YCIOBHM Ui OCO3HAHHOTO BbIOOpa OOy4arOIIMMHCS WHIUBUAYAIbHON
0o0pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATILHOMY
CaMOOIIPENICNIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMU MHTEpECAMH M IMOTPEOHOCTAMU
peruoHa.

OO0miee 9MCIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OMOJIOTHH Ha YriIyOJICHHOM YpPOBHE
cpenHero oomero oopasoBanus, coctabisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hezem0),
B 11 xmacce — 102 gaca (3 4yaca B HezIemio).

OT100p opraHu3alMOHHBIX (POPM, METOAOB U CPEICTB 00YyUEHHsI OMOJIOTUH OCYILLECTBIIAETCS
c y4éToM cHenu(UKH ero cCoAepKaHus U HAIMPABICHHOCTH HA MPOJOJDKEHUE OMOJIOTHYECKOIO
00pa30BaHus B OpPraHU3aLUAX CPEJHETO MPO(ECCHOHAIBLHOIO U BBICIIEr0 00pa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IPU 00y4€HUH OMOJIOTMHM Ha YriayOJI€HHOM YpOBHE SIBIISETCS
IIPOBEICHUE JIa0OpaTOPHBIX M THpakTUdeckux paboT. Takke yuacTHe oOydaromuxcs B
BBITNIOJIHEHUH IIPOEKTHBIX U y4eOHO-HCCIIE0BATENBCKUX paO0T, TEMATHKA KOTOPBIX OIpeAesIeTCs
YyUUTEJIEM Ha OCHOBE UMEIOLIUXCSI MaTepHATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX
YCIIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cszannbie ¢ 6noorueil. 3HaueHrue OMOJIOTUH B IPAKTUUECKON AEATEIbHOCTU
YEJIOBEKA: MEJIUIIMHE, CEITLCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe TIPUPOIBL.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, .
Mennens, B. U. Bepnanckuii, U. I1. [1anos, Y. 1. Meunuxos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yUYEeHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHus MaTepud. Hayku, nzydaroniyue *UBble CUCTEMBbI Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTme o 3aBUCMMON M HE3aBUCUMOU
nepemeHHo. [lnanupoBanue skcnepumenta. IloctaHoBka u mpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBEpHOCTh. Pazbpoc B Guonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKAaKEHUSI PE3YJIBTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «bBHOJIOTrHYEcCKHEe CHCTEMBI,
«CBolCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM PUPOIbDY, «CTpOEHUE KUBOTHOM
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJI0BEYECKOTO OpraHnu3May», «buoreouneHos»,
«buocdepa», «MeToapl U3ydeHUS KUBOU TPUPOIBD».

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHS OTKPBITHUS KIIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ  MeueHBIX aroMoB, auddepeHumanbHoe  HEHTpH(YrUpOBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KIETOYHON OHOJOrHMHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENA, peareHra, y4dacTHe B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETyIsALHUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiiekynbl. [lepBuuHas cTpykTypa Oeika, HenTHIHas
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrieBoapl. MoHOCaxapuapl, IUCaXapHIbl, OJUTOCaXapu bl U ToJucaxapuasl. OO rman
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonornueckue QyHKIINN YIiIeBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kimaccudukanuss — TUNUmoB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOuue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunuun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue ¢pynknuu JJHK. Buner PHK. ®ynkuun PHK B kinetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
buomonexyn u ux Komniexcos. KomnvromepHuiil OU3atin U opeaHuyecKuti CUHmMe3 OUOMOLEKYL U UX
HenpupooHbvLX AHA0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacnpenenenue XUMUYECKUX 3JIEMEHTOB B KUBOM MTPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTB, «CTpoeHue MoseKyiasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKApHOTUUYECKUX KiIeToK. Mecto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCcKyl0 MeMOpaHy: mnaccuBHBIM (nuddy3us, oOnerdy€éHHas AuQy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. Llutockener. [IBmkeHue uuromiasmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minactuid. [lepBuuHble, BTOPHUYHBIE M CIOKHBIE IUIACTH/IbI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTsl. AKmuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompybouxamu. MomopHule Oenxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
06010uKU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKn», «CTpoeHHe >KMBOTHOU
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydyeHne cTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIN U reTepoTPOPHBIN. YUyacTHe KUCIOPOIa B OOMEHHBIX IIpolieccax. JHEPreTuYecKoe
obecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peakiuii KIeTo9yHoro Meradonu3ma. GepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinuns ¢pepMeHTOB OT HEOPraHMUYECKUX KaTaln3aTopoB. benku-akTuBaTOpHl U
OeNKHU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoduparowue nU2MeHmsvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mporuecce potocunte3a. CBeToBass U TEMHOBAS
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIMPYIOIINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

Anaspobubie opranu3mMbl. Buasl Opoxxenus. [IpogykTsl OpoKeHHs U UX HCIOJIb30BaHUE
4eloBEKOM. AHa’3pOOHbIE MHMKPOOPraHM3Mbl KaK OOBEKThl OHMOTEXHOJOTUU M BO30YyAUTENU
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroTOBUTENbHBIN ATall
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buosornueckoe OKucCIeHUE, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHApPUN B mpoueccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxkucnutenbHoe ¢GocPopHiIMpoBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. [lpeumyiiectBa a’poOHOrO myTh OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[optpersr: k. [Ipuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. DOurensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOH MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padoTta «/I3ydeHne KaTaTUTHYECKOH aKkTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMHJIa3bl WIIM KaTayasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopnas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalus reHoMa y NMpoKapuoT U
9yKapuoT. Perynsauus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKako0, K. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomuwl 2enog. Perynanus oOMeHHBIX MpolieccoB B kieTke. Kierounslil romeocTas.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHrle 3a00s1eBaHus YeoBeKa, )KUBOTHBIX, pactenuii. CI11 /], COVID-19, counansHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonocuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyure. Ilpocpammupyemole ghyHxyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCHHTETUYECKUH (TPEMUTOTUYECKUIN) MEPHOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aHTHUIApPaUIeIbHOCTh. MexaHu3m
peruukanuu JTHK. Xpomocomsl. CTpoenue xpoMmocoM. Ternomepsl 1 Tesiomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHIL. J[MIIOUIHBIA M TarIOMAHBIN Habophsl XpoMocoM. ['oMonornyHbIe
xpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MUTOTMYECKOTO ULHMKIA KiIeTKH. [IporpammupyeMas KieTodHas THOEIb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmoneHne mMuTO3a B KIIETKax KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

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

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX TKaHEH: SNIUTEINAIbHAS, COCUHUTENIbHAS,
MbITeyHas1, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUA U PACIOJIOKEHUSI TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pactenuii. CkeneTbl 0JHOKIETOYHBIX © MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHU ckesieT. CTpOCHUE U TUIIbI COSMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KE€HHE MHOTIOKIETOYHBIX PACTEHHWI: TpPONHU3Mbl M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE IHIIECBAPEHUE.
[IutaHnne NMO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JIEroyHOe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONMUTaromuX. Perynsaius apixanus. JlpixareiabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MOB. TpaHCHOpPTHBIE cUCTeMbl pacTeHuil. TpaHcmopT
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucreMa u e€ opranbl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Ceppie, KpOBEHOCHBbIE COCYIAbl U KpoBb. Kpyru kpoBooOpaiieHwHs.



OBOJIIOLMOHHBIE YCI0KHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutenbHbie Bakyosnn. Opransl Beiienenus. uibrpanus, cekpenus 1 00paTHOE BCaChIBAHUE
KaKk MEXaHM3MBbl DPAaOOThI OpPraHoB BbIneNeHUs. CBS3b IOJIOCTH Tella C KPOBEHOCHOW U
BBIJICJIUTEIIBHON cHCTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. [louku.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y Opranu3MoB. 3aluTa y 0JHOKJIETOYHBIX OpraHu3MoB. CHOopbl OakTepuil U LIUCTHI
MpocTeHMX. 3aliuTa y MHOTOKJIETOuHbIX pacTeHuil. Kyrukyna. CpeacrtBa mnaccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMyHHas cucrema denoBeka. KieTOuHbIH M TyMOpaJbHBIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posb BpoxIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CHUCTEMBI Yy JKHUBOTHBIX. OTHeENb
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

['ymopanbHas perymsauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMbI W HMX TOpMOHBI. JlelicTBue ropMOHOB. B3anMOCBA3b HEpPBHOW H
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHiD,
«KopueBbie cucremol», «Ctpoenue credns», «CTpoeHue IHCTOBOM IIacTHHKWY, «TkaHu
KUBOTHBIX», «Ckener uyenmoBekay, «llumeBapurenpHas cucreMa», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenbHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIuib», «MMyHUTETY,
«KumeuHnonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHue IulaHapuny», «BHyTpeHHee CTpOeHHE IOKIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbIkaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cucTemMa MIIEKONMUTAIOUIUX,
«HepBHas cucrema uenoBekay, «Pedekey.

OObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
00opy0BaHuE JUIsl IEMOHCTPAIIMH TOYBEHHOTO U BO3/YIIIHOTO MUTAHUS PACTEHUH, pacillerIeHus
Kpaxmasa 1 OelKoB MoJ JeiicTBueM (hepMeHTOB, 000pyI0BaHHE A JEMOHCTPAIUU ONBITOB 110



W3MEPEHHUIO0 JKU3HEHHOM EMKOCTU JIETKUX, MEXaHW3Ma JbIXaTEJbHBIX JBUKEHHUI, MOIEIHU
rOJIOBHOI'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHMe 1 pa3BUTHE OPTaHN3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3BuTue. ['amerorenes y ;kuBoTHbIX. [losioBbIe sxene3bl. O6pa3oBaHue
U pa3BUTHE MOJIOBBIX KieToK. CriepMaroreHes u ooreHe3. CTpoeHHe MOJIOBbIX KIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHnorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3MoB. Mopghozenesz — o0na u3z enasnvix npodem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Craguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpuMepe JATryiikH). JpoGienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH IpOOJIEHHS MJIEKONMUTAIOMIMX. 3apO/bIIIEeBbIe JUCTKH (TacTpyJIsLus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHE YacTei
pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS UHIYKLINS). 3aKJIa/iKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT MepapXuyeckKux B3aUMOJICHCTBUI reHOB. BrnusHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbi Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO U HEMPSIMOTO Pa3BUTHSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunber pocta XUBOTHBIX. DakTOpbl pEryasillMM pPOCTa KUBOTHBIX U 4esnoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uernoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3mHoxkenue u pazputue pacteHuid. 'amerodut u ciopodut. Meio3 B )KUZHECHHOM ITKJIIE
pactenuii. O6pa3oBaHue CIOp B mpoliecce Meio3a. ['ameTorenes y pactenuid. O1ji010TBOPEHHE U
pa3BUTHE pPACTUTENbHBIX OPraHu3MoB. JIBOMHOE OIUIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxemsl: «BereratuBHOE pa3MHOKeHUE», « THUMBI OECIONOr0 pa3MHOKECHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30MAd»,
«OCHOBHBIE CTaJIMU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHE», «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue JnATYymIKM», «/BOMHOE OIJIOJOTBOPEHHE Yy ILIBETKOBBIX
pacteHui», «CTpoe€HHE CEMSIH OJHOJIOJIbHBIX U ABYIOJBHBIX pacTeHUN», «KW3HEHHBIN LUKII
MOPCKOM KanmycTbl», «KU3HEHHBIN UK MXay, «KM3HEHHBIN [TUKJI MaIOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wcropus cTaHoBiIeHMS U pa3BUTUS T€HETUKHU Kak Hayku. PaboTsl I'. Mengens, I'. ne @pusa,
T. Moprana. Posib oredecTBeHHBIX YUE€HBIX B pa3BuTnu renetuku. Padotsr H. K. Konsrosa, H. U.
BasuiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUSA, THOpUAbI, TeHoTun, (eHoTtur. OCHOBHBIE METOJbl T'€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [leporit 3akoH MeHAens — 3aK0H € AMHO0Opa3usi THOPHIOB
nepBoro nokoJieHust. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHienst — 3aKOH paclleTUICHUS
npu3HakoB. LluTojormueckrie OCHOBBI MOHOTHOPHIHOTO CKpeulMBaHus. ['Hmoresa 4HMCTOTHI
ramer.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKoB MpH HETIOJTHOM JIOMUHUPOBAHHUH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIIECHUE CLCTUICHUS MEXAY F'eHaMu. XPOMOCOMHAasi TEOPHUs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnegoBaHnue npu3HakoB, CLIETUICHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, >KMBOTHBIX M UEJIOBEKAa, a TaKxKe
(U3HOJOTMYECKUX MPOIIECCOB, MOBEACHHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTHuecKkne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH — MApa3UT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJISI M U3MEHEHHUsS HACIEICTBEHHOW MHGOpPMAIMN B MOKOJICHUIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MPU3HAKOB y Jpo30duis», «I'eHeTuka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCHMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIIECCTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTMnMueckas W3MEHYMBOCTh. (CBONCTBA TIE€HOTUIMYECKOM HW3MEHYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B IpeJienax OJHOro BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS UI3MEHYUBOCTEY, «Meio3y, «OrmnoaoTBopenuey, «I enernueckue 3ab60aeBaHus
yenoBeKay, « Buasl myrauny.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHass IporpamMMma HCCIEAOBaHUS TE€HOMa YeJIOBeEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ nomoubto [11[P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKallled cpeabl. l'eHerndeckas MNpeapacrosioKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JJaHUU COPTOB PACTEHUI U IOPOJ )KUBOTHBIX. COPT, MOpoa, ITaMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieAcTBeHHOW m3MmeHunmBocth H. M. BaBuiioBa, ero 3HaueHue AJis CEIEKIIMOHHOMN
paboTEHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneKknuu. VIcrbITanue mpou3BOAMTENCH MO MOTOMCTBY. OTOOpP MO
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBanre TeHOMHOTO peIaKTUPOBaHUS U MeTOA0B pekoMOnHaHTHRIX JIHK mis momydyenus
HCXOJIHOTO MaTepuaia JJisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B ceneknuu. OtganéHHas TuOpUIM3anus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3/IaHusl HOBBIX COPTOB U TMOPUIOB CEMbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, Nepedosulx uoet u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

TaGnuue! u cxembl: «L{eHTpBI TPOUCXOXKIACHUS U MHOTOOOpa3ns KyIbTYPHBIX PacTEHHI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PAaCTEHHH M NOPOJ JOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydueHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO34HCTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIIA HAYIHOTO IIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOuJI0OB B CEIEKUUU pacTeHui. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus SHLIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO ] TpaHCIUIAHTAIUH SIIEP KJIETOK.
Texunonocuu  0300posnenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHANbHO20 — PASMHONCEHUs.
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHON WH)XCHEPUH. OKOJIOTHYECKHE ¢ OSTUYECKHE TMPOOJIeMbl TEHHOU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. Mcrosb30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3 D-6noumxenepus
Ui pa3paboTKH (hyH/IaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHM, CO3JaHUSI KOMITJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIUHra A pelieHus
3a/1a4 NEPCOHAIN3UPOBAHHON METULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcmonp30BaHME  MHUKPOOPraHW3MOB B MPOMBINIICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BayKHEHIIIas MPOU3BOIUTENbHAS CHIJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
1 Hay4Has JedarenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXEHHS OpraHW3MOB, HACJIEJICTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIeCTBOBAHHE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndeckoi Teopuu dBostonuu (CTD). Helrpanbaas T€opHs 3BOTIOIUH.
CoBpeMeHHas HBOJIIOIMOHHAS OHOJIOTHS. 3HAUCHHE DBOJIOIMOHHON TEOpHH B (OPMHPOBAHUHU
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonnein, . K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS IPUCTIOCOOTICHUIN Y PACTEHUI U KHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y. lapsunay,
«Dopmbl 60pHOBI 32 cymiecTBoBaHue», «[loposl romybdeit», «MHoroodpasue KylIbTypHBIX (hopm
KarmycTel», «[lopoabl MOMamrHWX >KMBOTHBIX», «Cxema 00pa3oBaHHs HOBBIX BHIOB (mo Y.
HapBuny)», «CxeMa COOTHOIIEHHs IBWKYIIMX CHJI 3BOMIONHNY», «OCHOBHBIE TOJOXECHUS
CHHTETHYECKOM TEOPHH IBOIOIII.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[Momynsimust kak »ieMeHTapHas eauHuIa 3Bomonnu. COBPEMEHHBIE METOIBI OLEHKH
TeHETHYECKOTO Pa3HOOOpas3usl U CTPYKTYPHI MOMYISIni. MI3MeHeHne reHo(hoH 12 MOMyYIISIIUN KaK
JJIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TI'eHeTH4eckoro paBHoBecus JIx. Xapmau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KombOunatuBHas n3MeHYUBOCTh. [[peiid reHoB — ciydyaiiHble HeHAINTpaBJIEeHHbBIEC N3MEHEHUS YaCcTOT
ajutenedt B nomynsanusax. D¢dekt ocHoBatens. Ipgexkm oymouiiounoeo copaviuika. Chudicenue
2EHeMUYecKko20 pazHooopasus. npuyunsl u cieocmsus. Ilposenenue sgpgpexma opetipa eenos 6
oonbuwux u manvlx nonynayusx. Murpauuu. M3omsims nmomymsinuii:  reorpaduueckast
(mpocTpaHCcTBEeHHAs ), OHoJIoTHYecKast (Pernpo yKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPO3BOJIOLUMU. BoO3HHKHOBEHHE
pucnocobaeHuii y opranuzMoB. ApoMopdo3bl 1 uanoagantauuu. [Ipumeps! npucnocobaeHuil y
OpraHu3MoB: MopQojoruueckue, (HU3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJACHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yinbTaT MHUKPOIBOIIOLUH.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(hopMHUPOBaHHS YCTOWYMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabmuie! u cxembl: «MyTallmoOHHAsS U3MEHYUBOCTLY, «[loMyIsIIIMOHHAsA CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi H30JSIIUSA TOMYIAIUNA CceBaHCKOW ¢openn», «Il'eorpaduueckass H30IALHS
JIMCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHbIe BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuUTENbCTBEHHAs OKpacka MXHUBOTHbIX», «lIpenynpexnaromas okpacka MXUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Bujo00Opa3oBanus», «l'eorpadguueckoe  BUAOOOpa3oBaHWE TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHuEe BUAOB CHUHHUL, «llomumumounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
IpUMepaMy pa3IUYHbIX NPUCIIOCOOJIEHNH, yydesla NTHIl U 3Bepeil pa3HbIX BHJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue Meronpl uszydeHus osBomonuu. CpaBHeHue ¢Guopsl U (payHb
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHM3MBI HBOJIIOLIMM OHTOTCHE3d M IMOSIBICHMS JBOJIOLUOHHBIX HOBLIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTALIUH U 3BOJIFOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupl u cxembl: «PUITOreHETUUECKUH Psill JIOIIAIN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
Pa3BUTHS NO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHb, «PyaUMEHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbl 4YEJIOBEKAa M IIMMIAH3e», «[JlaBHbIE HampaBJICHUS
3BOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe TPEACTABICHUS O 3apOXKJICHUM >KU3HU (KpearuoHu3M). ['Hmore3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckasi 3BONIONUS. AOHUOTEHHBIM CHHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPraHUUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoOMepoB. KoanepBaTHas runoresa
A. W. Onapuna, runore3a nepBuynoro OympoHa Jlx. XonneitHa, reHetmueckass rumnoresa I
Ménnepa. Pu6osumsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanue memopan
Y BOBHUKHOBEHUE IPOTOKJIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuueckoil sBostonuu. [losiBaeHne U 3BOIMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxxaenue 3ykapuoT (cMMOUOTEHE3). DBOJIIOIMOHHOE IMPOMCXOKJICHHE BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrennii Ha cymy. [losiBIeHre cnopoBBIX paCTEHUH U 3aBO€BaHUE UMU CyllId. CeMEeHHBbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIONUS MO3BOHOYHBIX. [Iponcxoxknaenne ampuOnii M1 penTHIINN.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30M, MaIe030i, ME3030M,
KaitHOo301. OO0Ias XapaKTePUCTHKA KJIMMaTa U reoJIOTHIecKuX mpoieccoB. [losiBnenue u paciser
XapaKTEepHBIX OPraHU3MOB. YTriieoOpa3oBaHHUE: €ro YCIOBHUS M BIUSHUE Ha Ta30BbIi COCTaB
aTMoc(hephl.

MaccoBble BBIMUPAHHSI — 3KOJIOTMUECKHE KpU3UChl Ipouuioro. ITpuumubl M ciaeacTBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema 00pa3oBaHUs SYKapuoT MyTéM cuMOuoreHe3ay, «Cuctema sxuBoil npupoas», «CTpoeHue
BUpYyca», «Apomopdo3bl pacTeHuit», «PuHHOMUTE), «OTHOKIETOYHBIE BOJOPOCIHY,
«MHOroKIeTouHble BOJOpocHn», «Mxu», «llanopoTHukn», «l'010CEMEHHBIE pPAaCTEHUSD,
«Oprasbl IIBETKOBBIX pacTeHuit», «CxeMa pa3BUTHUS KHUBOTHOTO MHPaA», «APOMOPGO3bI
XKUBOTHBIX», «[Ipocreitmune», «KumeunononoctHeie», «llnockue vepBu», «HieHHCTOHOTHEY,
«Prp10B», «3emHOBOIHBIEY, «[IpecMbikatomuecs», «[Ituiely, «Mnexkonutaromuey», «Pa3Butue
JKU3HU B apXeuckou spey», «Pa3BuTHEe XKU3HM B NPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HU B



1aJIC030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030UCKOU 3pe», «PasBUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHas! CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQXKHBIE TpErapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU HIJIOKOXXHUX, CKEJETHI
[I0O3BOHOYHBIX >KMBOTHBIX, Yydeda MTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, IOJIEe3HBIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JaGoparopnHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3YyYEHHUIO a0MOTeHHOTO CHHTE3a OPraHMYeCKHX COSANHEHHI B IEPBUYHOM atMochepey.

JladbopaTopHas pabGora «/3ydeHne u ONKMCaHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «3ydueHre ocoOeHHOCTEN CTPOEHNUS paCTEHUI Pa3HbIX OTIEIOB.

IIpakTnueckas padora «3ydueHne 0cCOOEHHOCTEN CTPOSHUSI TO3BOHOUHBIX )KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. METOo/1bI AaHTPOIIOJIOTUH.

CraHoBJI€eHHE TIPEACTABIECHUN O MPOUCXOKICHUM YelIOBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxonctBo  yenoBeka ¢ OKMBOTHBIMHM. CHcTeMaTHUecKoe TOJIOKEHHE  YeJIOBEeKa.
CBuzeTenbcTBa  CXOJCTBAa 4YEJIOBEKAa C  JKMBOTHBIMM: CpPaBHUTEIBHO-MOP(OIOrHUECKUE,
aMOpHosIoTUYeCKre, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NpPH3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBmwxymue critbl ((pakTophl) aHTpOINIOTeHE3a: OMoIorH4YecKue, cormanbabie. COOTHOIICHUE
OMOJIOTMYECKHX U COIMATBHBIX ()aKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaIUM aHTPOTIOTeHe3a. PaHHKE YenoBekooOpa3Hbie 00€3bsHBI (TPOKOHCYIBI) U
paHHUe TOHTHABI — OOIIMe MPEIKHU YeI0BEKOOOpa3HbIX 00€3bsH U JtoJel. ABCTPaJIONMUTEKH —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyaa. YenoBek
MPSMOXOIAIIMN U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKUi
KaK BUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
4eJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIIOLUS COBPEMEHHOIO 4enoBeka. EcTecTBeHHBIN OTOOp B MOMYJSIUSAX 4YelOoBEKa.
MyranuonHslii poniecc U noaumophusm. [lomymnsaoHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiiue packl: eBpormeougHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAallbHAsI), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1o rmiaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSATENBHOCTh pacusMa. [IprucrnocobieHHOCTh YelloBeKa K pa3HbIM yCIOBUSM OKpYKarolen
cpensl. BnusHue reorpaduyeckoil cpeasl U Apeida reHoB Ha MOPGOIOTHI0 U (HU3UOIOTHIO
4eJI0BEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYIISIUH.
buocouuaneHpie  HWccleOBaHUS ~— OpPUPOJABI  4YenoBeka.  MccimenoBaHuWe — KOPBOJIIOLUHU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IHoptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmuier u  cxeMbl: «METOIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBIY, «CKeleT YelloBeKa M CKeNeT IIUMITaH3e», «PyauMeHTHl u
aTaBU3MbI», «JIBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpAMOX0oIAuny», «IeHUCOBCKUM YEI0BEK»
«Heanaepranbipiy, «KpomanboHIbl», «lIpeaku dvemoBekay, «ITarbl 3BOJIIOIUU YEIOBEKAY,
«PacslI yenosexay.

O6opynoBaHue: MYISKU OKaMEHEJIOCTEH, IPEIMETOB MaTepUaAIbHON KYJIbTYphl IPEIKOB
4eNoBeKa, pernpoayKiuu (pororpaduu) KapTHH ¢ MUDOTOTHISCKUMHU U OHOICHCKIME CIOKETaMU
IIPOUCXOXKACHUS 4eoBeKa, (oTrorpaduu HaxOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJET
4eJI0BEKa, MOJENb Yeperna 4eloBeKa M yeperna LUIMMIaH3€, MOJIENb KUCTH 4YEJIOBEKa UM KHUCTU
[IMMIIaH3€, MOJENN Topca MPEIKOB YEI0BEKa.

JladbopaTtopnasi pabora «/3yueHue OCOOEHHOCTEHl CTPOCHHSI CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3KOJIOTMYECKUX aJalTallui YeTOBEKay.

Tema 6. Ikos10rus1 — HaAyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HA/I0OPraHU3MeHHbIX
CHCTEM C OKpY:KawoLei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CeseprioBa, DJ. I'ekkensi, A. Tenciou, B. H. CykauéBa. Pasznmenst m 3amaun skonoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojenupoBaHue B 3K0JIOTUH. MOHUTOPUHT OKpPYKaIOLEH CpeJibl: JOKAIbHBIMH,
pPErHOHAIBHBIN U TJIOO0ATbHBIN.

3HaUYECHHE SKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBfA3€H YeNOBEeUeCTBA C MOpUPOJoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynase, H. A. Ceseprios, O. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «Metoasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmbl U cpejaa 0OMTAHUSA

Okonorudeckre  (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  aOuMoTHYECKHEe, OMOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux (akropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak skonoruueckuid akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIBl PACTEHUHM W KUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproan3m.

Temnepatypa kak skonorudeckuii dakrtop. [leiictBue TemmepaTypsl Ha OpPTraHHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHoro Oamanca. Knaccudukanus pacTeHuid mo OTHOUIEHHIO K Boje. [lpucnocobnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienrs Opranu3MoB K KU3HHU B Pa3HBIX Cpeiax.

buonoruveckne purMmel. BHenane 1 BHyTpeHHHE pUTMBL. CyTOYHBIC W TOJUYHBIC PUTMBIL.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbs, KYCTApHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpaBbl, OJIHOJIETHHE TpPABBHI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHAYECTBO, cCUMOMO03 U ero ¢gopmel. [lapazutusm, koomnepaius, MyTyalIn3M, KOMMEHCAITU3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHU3MOB B cpejie ooutanus. [I[puHIINI KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3UOJIOTHYECKUE aNanTallud >KUBOTHBIX», «Cpenbl OOWTaHUS OPraHU3MOBY,
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapuu pPAaCTEHWH W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJUIEKIIUU TETJIONI00MBBIX, 3MMOCTOMKIX, MOPO30YCTOMUMBBIX PACTEHHI,
yy4yena TTUIl M 3BEper, repbdapuu pacTeHHid, OTHOCAIIUXCS K TUrpoduram, KcepoduTam,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIIKX B Pa3HBIX
cpenax, TrepObapud M KOJUJIGKUMHM pacTeHUH W JKUBOTHBIX, OOJaJalolUX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUU JKHU3HM, TepOapuu U KOJJICKIUU
PacCTeHM U KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIHX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHas pa6ora «BplsBlIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTHYECKHE XapaKTepuCTUKu nomynsauuu. [lomynsanusa kak Ouonoruyeckas cUCTeMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YHCIIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U TOJOBas CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKkonoruveckasi CTpykTypa mnonynasiuuu. OleHKa YHCIeHHOCTH momynsuuu. luHammuka
MOMYJSIIAK U €€ perynsnus. buotuueckuil MoTEHIMAT TOMYJSi. MoaeaupoBaHue TUHAMUKI
nonymsiiuu. KpuBble pocTa YMCICHHOCTH momynsiuu. KpuBble BbDKUBaHUS. Perymsmus



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornueckord Humu Jx.M. XarunHcona. Pasmepsl skonorudeckoil HuiM. [loreHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHuzMamm», «Moaens skosorudeckoit Humm JDx. .
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PEAYLEHThl. Tpopuueckue ypOBHH.
Tpoduueckue nenu u cetu. AGuorndeckue Onoku s3xkocucreM. I1oUBBI U UIIBI B 9KOCHCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHbI COOOINECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U UX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCUCTEMBL. JKOCUCTEMbl 03EP U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucteM. ['opoackas ¢iopa u ¢payHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.
Ponv rackaonoeo aghgpexma u 6u006-30ugpuxamopos (kirouesvix 6u008) 6 YHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEKHBIMU DKOCHCTEMaMH. Y CTONYHMBOCTH
OPraHM3MOB, MOMYJSALMM M DKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX M aHTPOIOIEHHBIX
BO3/ICHCTBUN.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKON0SUYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEH032», «DKOCUCTEMA MTUPOKOIMCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMHIa YHCe», « DKOJIOTHYECKas MupaMuia OMoMacchl», «DKOJOTHIeCKast
nupamua s3ueprun», «OdpazoBanue 0onotay, «llepBuunas cykueccus», «BocctaHoBienue yeca
MOCTIE MOKapay, «IKOCUCTEMA 03€pay, «ATPOIICHO3», «KpyroBopoT BemiecTB U MOTOK SHEPTUU B
arporeHosey, «IIpumepsl ypOoIskocucTem».

OGopynoBanue: repbapun pacTEHU, KOJUICKIIMM HACEKOMBIX, uydyesia NTHI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osouka 3eMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTHU cymiecTBoBaHMs Onochepsl. OcodbeHHoCcTH Ouochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTH Ouocdepsl. [lonstne o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIpa, XBOWHbBIC
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u GyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMoCc(epHBIX
GyHKIHH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHOBHBIE OMOMBI cymIny, «Knumarnueckue nosica 3emiun», « Tynapay, «Taiira», «CmenianHbIi
necy, «llIupokonucTBenHslii gec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuil necy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaoumas cpeaa

DKOJIOTUYECKHe KpU3HChl W WX NpuuuHbl. BosnmelicTBue uenoBeka Ha Ouocdepy.
3arps3HeHre Bo3IynIHoi cpenbl. OXpaHa Bo3yxa. 3arps3HeHue BOAHOHM cpeibl. OXpaHa BOJHBIX
pecypcos. Pa3pymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiaumara.

AHTpONOTeHHOE BO3/ICIICTBHE HA PACTUTENBHBIN U dKUBOTHBIA MUp. OXpaHa pacTUTENLHOTO
U OKMBOTHOTO MMpa. OCHOBHbIE MNPHUHLMIBI OXpaHbl Hpupoasl. Kpacuele knuru. Ocob6o
oxpansiemble npupoanslie Teppuropun (OOIIT). botannueckue caibl U 300J0TMYECKHE MAPKH.

OCHOBHBIE MTPUHIUIBI YCTOWYMBOIO Pa3BUTHS YeJIOBEUECTBA U MpUPObl. PannonansHoe
IPUPOJIOTIONIF30BAHUE M COXpaHeHHe OuoJsiormueckoro pasHooOpazus 3emnn. OOmue



3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3HUCcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmnvie uccinedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHO
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemvl, obecneuusalowjue O00CMyn K UHGOpMaAyuu NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayuy IKOCUCmem 1 cnoco6o8 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKoCUCEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arpsi3HEHHE THAPOChHEpPhD»,
«3arpsi3HeHue nouBb», «IlapHukoBeIil 3P dexT», «Oco00 oXpaHseMble PUPOIHBIE TEPPUTOPUI,
«Mogjenu ynpaBiisieMOro MUpay.

Ob6opynoBanue: ¢potorpaduu OXpaHsIeMbIX pacTeHHM 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTABJIAIONIME: OCO3HAaHHE OOYyYarOIMMHUCS  POCCHHCKOW  TpaskJaHCKOMH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugayuu K OOydeHHI0 OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXKJEHUI JTMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUNA pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUS, Haluyue  NPABOCO3HAHUS ~ DKOJOTHYECKOW  KYIBTYpHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 OMoIorNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY TpyJa M CTapuieMy MOKOJIEHHIO, B3AaUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClE€OUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTh OOYyYalOIIUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITENbHOCTH B IPOLECCe pealr3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

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

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO IO3MLHIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TIIPOIIECCE COBMECTHOTO BBINOJHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;



2) NaTPMOTHYECKOT0 BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJABTYPY, MPOILJIOE M HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKIX YIEHBIX B CTAHOBJICHHUE U PA3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HAYCHUS] OMOJIOTMM B TIO3HAHWHM 3aKOHOB TMPHUPOJIbI, B JKU3HU 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-HPABCTBEHHBIC 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) 3cTeTHYeCKOro BOCIIUTAHMS:

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 Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHPOBAHUA  KYJbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
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 TOCIEACTBUI M HENPUSATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOMN HAPABICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TIJIAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TaKYIO JESTEbHOCTD;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPa30BaHHIO HA MPOTHKEHUH BCEH
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

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



MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUM AJIs1 OKPY)KaIOLEN CPebl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BAaTh MPHOOpEeTaeMble NPU U3y4eHUU OWOJIOTUU 3HAHUSA U YMEHUS
IpPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOJIOIOIB30BaHUEM (COOIIONEHHE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIMUX BpEI OKpYXKaIoLIed MpPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE 3KOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KyJIbTYphlI, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MI03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOW MNPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKM M OOIIECTBEHHOM TIpaKkTUKH, OCHOBAHHOIO Ha JHallore KYJIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIF0JIbMU U TIO3HAHMSI 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
3aKOHOMEPHOCTEH U pelIeHNH TPOoOIeM COXPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOeXXIEHHOCTh B 3HAUUMOCTH OMOJIOTMU JJIsl COBPEMEHHOM IMBMIIM3ALMU: OOecreyeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHHE NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IOUCKA IMyTeH BBIX0JA U3 INI00aIbHbBIX
9KOJIOTHYECKUX MpoOsIeM U obecrieueHus nepexosia K yCTOMYMBOMY Pa3BUTHUIO, PALIUOHATIBHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJISIX HOBBIMIEHUS 0O0IIei
KYJIBbTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAJIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHMs JJI aHalu3a M OObSACHEHHs SBJICHUMN
OKpYXXAIOILEro MHpa M HPOMCXOJIMX B HEM HM3MEHEHMH, yMeHHUe jaenaTb OO0OCHOBAHHbBIE
3aKJIOYEHUST HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJYy4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pelleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAYYHOH NEATENBHOCTH, TOTOBHOCTh OCYLLECTBIIATH NPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HAaHMM MO OMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMH
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHble pe3ysibTaTbl OCBOEHUS y4eOHOro mpeamera «buoJIOrHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCUUIUIMHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAOB NIO3HAHUA, UCIIOJB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BGHIGCTBO, OHEPTru-,
SBJICHHE, IPOIECC, CHUCTEMa, HAyYHBIA (AKT, MPHUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIeOBaHUE, HAONIONEHHE, W3MEPEHUE, SKCIEPUMEHT U JIPYTHe); YHUBEPCAIbHbIC
yueOHble NIeiicTBHs (NIO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
dbopMupoBaHre (PYHKIMOHAITBHONW T'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUU OOYUYarOUTUXCS,
CIOCOOHOCTh oOyJaromuxcs UCTIOJIB30BaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHblE YyueOHBbIE IEHCTBUS B IO3HABATEIBHOM U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuarorierocs OyayTt chopMuUpoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIE y4deOHBbIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HLIe I[Cf/iCTBI/ISI, PErYIATHBHBIC YHHUBCPCAJIBbHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OACATCIIBHOCTD.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHEero oO0Imero oOpa3oBaHUs
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

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

WCTIONh30BATh MIPU OCBOCHHUH 3HAHUH IPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHS), PACKPhIBATh CMBICT OHOJOTHYECKUX TTOHATHHA
(BBIOCTATH UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMU);

OTIpENIeNATh LENH ACATENIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX TOCTHIKCHU,
COOTHOCHTB PE3YJIbTAThl ICATSILHOCTH C IOCTABICHHBIMU IICIISIMH;

WCIIOJIb30BaTh OWOJIOTHYECKUE TOHATHS sl OObsCHEHHS (DAKTOB W SIBICHUH KUBOU
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, IClyKTUBHBIC, IT0 AaHAJIOT'HH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMATPUBACMBIX SIBICHHUAX, (OPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl TMPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHUH B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH PAa3HOTO POja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

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

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

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

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH dKU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKON U MPOEKTHOW JESITENbHOCTH, HAaBBIKAMH
paspelieHus IpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPaKTUYECKHUX 3a1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaIM3WpPOBATh 3ajady, BBIJIBUTATH
TUTOTE3Y €€ pelIeHus, HaXOIUTh ApTYMEHTHI IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUMA, 33]1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3MPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]ITa49H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN TOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANBHYIO CPENY;

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

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MTPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OPHUTHHAIBHBIC IMOJXOJbI M PEIICHHS, CTaBUTh
MPpOoOJIEeMBI M 3a/1a4H, JIOTYCKAIOITUE alTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX MHPOpMammu (TEKCcTe Y4eOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MPECTaBICHHS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTH;

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

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3JIUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYECKON
nHpopMmanuu (cxembl, TpaduKy, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpoOpMaIMel: TPUMEHITh XUMHUYECKUE, (PU3MUSCKHE M MAaTEMAaTHYCCKHE 3HAKH M CHUMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

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 OTHOCUTEIILHO BBHITIONHEHHs] Tpe/iaraeMol 3aJayd, Yy4YUTHIBATH HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeACcTBAa OOIIEHMs, MOHMMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMi, YMETh CMITr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aWMOJCHCTBHS, MOHUMATh HAMEPEHUS
APYTUX JIOJIEH, MPOSIBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPpEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOIEHCTBUS MPH peIICHUH y4eOHOH 3a1auu;

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

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IJIaH JCUCTBUN, pacpeaeaTh POJIA C y4ETOM MHEHUN
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJO0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

rpejaraTb HOBBIE MPOEKTHI, OLEHUBATh UAEH C MO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopraHu3anus:

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

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO M 3IOPOBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATH IJIaH PELIeHUs MPOOJIEMBl C YUETOM MMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

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

OLIEHUBATh IPUOOPETEHHBIN 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 LIEIISM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npuHATHE ceds1 U APYruX:

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0IEHHOM YpOBHE OPHEHTHPOBAHBI Ha 0OecredeHre po(HIHbHOTO 00yICHHS 00yJaroNuXCs
onosornu. OHM BKITIOYAIOT: CTIeNU(UIECKUe U ONOJIOTUN HAyYHbIE 3HAHUS, yMEHUS U CTIOCOOBI
JEWCTBUI TI0 OCBOCHUIO, HHTEPIIPETALMU U TPEe0Opa30BaHUIO 3HAHUM, BHIIBI JIETEIHLHOCTH TI0
MOJIYYECHUIO HOBBIX 3HAHWH M WX NMPUMCHCHHIO B PA3lIMYHBIX y4COHBIX, a TAK)KE B PEabHBIX
KU3HEHHBIX CUTyanusixX. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI MO TOAaM W3YYCHHS.

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

c(OPMHUPOBAHHOCTH 3HAHHUW O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAHHUU €CTECTBEHHO-HAYIHOM KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MTPUPOJIBI U PEIICHUN
po0OJIeM parMOHAIBFHOTO TPUPO/IOTIONB30BaHUS, O BKIIAZE POCCHICKHUX U 3apyOe)KHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTOJAraroIIne
OMOJIOTHYECKAE TEPMHHBI M TOHATUS (KW3HB, KIETKAa, OpPraHu3M, MeTaboJM3M, TOMeocCTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
ouonornueckne Teopun (kimerounas teopus 1. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOTO MOKOJICHHS, pacCIIeIIEHHUs, YUCTOTH raMeT, He3aBUCUMOro HacienoBanus ['. Menaens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOrHYECKUX
UCCIIETIOBAaHUSX KUBBIX O0BEKTOB (ONMCAHKE, U3MEPEHHE, HA0II0ICHUE, 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 CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaXx pacTEeHUI, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHa BelecTB (MeTab0JIM3M), MPEBPAIICHUST YHEPTUH, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTPO(HHOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUT03a, Mel03a,
rameToreHesa, sMOpHUOreHesa, MOCTAIMOPHUOHAILHOTO pa3BuUTHS, pa3MHOKEHHUS,
WHIUBUAYAIIbHOTO pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOWAAMU KIETKH M UX (PYHKIUIMH,
CTPOEHUEM KJIETOK pa3HbIX TKaHEeW U UX (QYHKIHSIMHU, MEX]Iy OPTraHaMU U CHCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX W 4YelOBEeKa M UX (QYHKIHSIMH, MEXKIy CHCTEMaMd OPTraHOB U HX
GYHKIHUSAMHE, MEXKIy dTalmaMu OOMEHa BEHIECTB, dTalaMH KJIETOYHOTO IHMKIA W YKHU3HEHHBIX
[MKIIOB OPraHMW3MOB, OJTamamMu SMOPHOHAIBHOTO pPAa3BUTHS, TEHOTUIIOM H (PEHOTHUIIOM,
¢deHoTUnOM U (pakTopamMu cpesibl OOUTaHHUS;



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

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJIOTUYECKYI0O TEPMHUHOJIOT U0 U
CUMBOJIUKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

YMEHHE peniaTh OMOJOTHICCKIE 33/Ja9d, BBISIBIIATH IIPUIMHHO-CIICICTBEHHBIC CBSA3H MEXKTY
HCCTIEAYEMbIMU OMOJIOTMUECKUMU TPOIIECCAaMU M SBJICHUSIMU, JIelaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHUU TOJYYCHHBIX PE3yJIbTATOB;

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

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
hopmyIupys 1eNb UCCIAeA0BaHUS, aHAIM3UPOBATH TIOJYY€HHBIE PE3YJAbTAThI U JeJIaTh BHIBO/IBI,

YMEHHE Yy4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEIUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO TMPEIACTABISATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OI[EHUBATh STUYECKUE aCMIEKThl COBPEMEHHBIX HCCIIEIOBAHUM B 00JIaCTH OMOJIOTUN
U MEIWIUHBI (KJIOHHUPOBAHME, WCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINPABJICHHOE W3MEHEHUE
reHOMa M CO3/IaHH€ TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyaymiel mpohecCHOHATBHOU IeSITEIPHOCTH B
00Jy1acT OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3sIICTBA, TUIIEBON
MPOMBIIIJICHHOCTH, YIITYOJISITh TO3HABATEILHBIN HHTEPEC, HAPABIICHHBIN Ha OCO3HAHHBIN BEIOOD
COOTBETCTBYIOIIEH MpodeccCHu U MpoA0JKEHNE OMOJIOTHYecCKOro o0pa3oBaHUs B OpraHU3alusIx
cpemHero mpo}eccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

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

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMoOHaILHOTO IPUPOIOTIOIH30BaHUS, U B (GOPMUPOBAHUU [IEHHOCTHOTO OTHOILIEHUS K IPUPOJE,
oOLIECTBY, YENOBEKY, O BKJIaJle POCCUHCKUX M 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BJI/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINpeNeieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJATalmuX OWOJOTMYECKUX TEPMUHOB W MOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Teopuu (dBoronMOHHAs Teopuss Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX M HampaBICHUAX
sBosronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCcKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. Jlubuxa,
AKOJIOTMYECKOU MUPaMUIbl SHEPTHUH ), THIIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNE, SKCIIEPUMEHT), ClIoco0aMU BBISBICHUS M OIICHKH aHTPOIMOTEHHBIX M3MEHEHHWH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBWXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa,
QIIOTIATPUYECKOTO ¥ CUMIATPUUYECKOTO BUI000PA30BAHUS, BIUSHUS JABIKYIIUX CHII DBOJIOLNN
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUs, YepelOBaHUS
HaIpaBJIEHUW YBOJIIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBS3H MEXKAY MTPOLIECCAMH IBOJIOIUH, ABHKYIIUMHU CUIIAMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMHM pA3JIMYHBIX HKOCUCTEM M TPHUCIOCOOJIICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OHMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOWTaHMS, €AWHCTBA UYEIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M KOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS NPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBISBIISATH IPUIUHHO-CIICICTBEHHBIE CBSI3U MEXKTY
MCCIIEyeMBIMU OMOJIOTMYECKHMMH TIPOLIECCAMH M SIBJICHUSIMU, JIETaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHWU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMI0aTh MpaBuiia Ipu
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPSITh HX OSKCIICPUMCHTAIHLHBIMH CPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, JKOJOTHU H
MeIWIMHE, TPOBOJAMMON Ha 0a3ze IIKOJFHBIX HAyYHBIX OOIIECTB, W IMYOJMYHO TPEICTABIAThH
MOJTyYCHHBIC PE3yIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLEHHBATh THUIOTE3bl M TEOPUHM O MPOUCXOKACHUU IKU3HH, 4YEJIOBEKAa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M Cloco0ax MpeloTBpalleHus II00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpodeCcCHuOHAIBPHON IeATEILHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIH30BAHMS, METUIIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO35AWCTBA, MUIEBON MPOMBIILIEHHOCTH, YIIyOIsITh M03HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBI HAa OCO3HAHHBII BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu U NpoAoKEeHNE
Ouonoruueckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Kontposabueie | Ilpakruyeck | (uudposbie)
Beero padoThI ne paéoThbI o0pasoBareJb
HbI€ PeCypChl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kinerku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
6 OOMeH BelllecTB U MPEeBpallleHne YIHEPTUU B KIIETKE 9
7 HacnenctBennas nungopmarnus u peanusaius e€ B 9 05
KJIETKE
Kv3HEeHHBI UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetuka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiusi OpraHnu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 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 HAIOPTaHU3MEHHBIX CHUCTEM 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 1 OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHu3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas pabota
«3yueHue MeTo0B KJIETOYHOM
ouosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHOe
nentpudyruposanue, [TL[P)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opranuyeckue BeliecTBa KIETKU —
oenku. JlaboparopHas paboTa
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




10

Opranudeckue BEIIECTBA KIETKU —
YTJIEBOABL

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITHU ABI

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHuas padota «lccrnenoanme
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14

Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMHKH

15

MeTomp! CTPYKTYpPHOU OHOJIOTHN

16

Tunsl knetok. [IpokapuoTuueckas KieTka

17

CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «3yueHnue
CBOMCTB KJICTOYHOW MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KJIeTKU

19

OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHUSI LIUTOIJIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
MUTOXOHAPUH, Iu1acTuabl. JlabopatopHas
pabota «/ccrnenoBanue mia3mMoin3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX)»

0.5

21

HeMeM6paHHHe OpTraHOUAbI KJICTKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAA U TUCCUMUIISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJia3bl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIeTouHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenune pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0Opoia B
PaCTUTENBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE MPO1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Bujibl
opoxenus. JlabopatopHas padora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
TIBIXQHUSI»

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIUCHTA

32 1poTtoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — MaTpUYHBIN CHHTE3
PHK
35 Tpaucasus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anus TeHOMa y IPOKapHOT U
AYKapHOT
38 MonexymsipHbIe MEXaHU3MBI SKCTIPECCHA
TCHOB y DYKapHOT
Bupycbl — BHekJeTOUHbIE (POPMBI KU3HU
39 1 oOnMraTHbIe mapa3uthl. [IpakTuyeckas 0.5
pabota «Co3nanue Mo BUpyca
40 BupycHble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHU
41 Hanotexnonoruu B 6uonoruu u
MEIUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KIETKH — MHUTO3
46 Tumns! kieTok. KaprokuHes ¥ TUTOKUHES. 05

JlaGopatopHas pabota «HaGmoeHue




MHUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsnus ;kM3HEHHOTO IUKJIA KJIIETOK

48 OpranusMm Kak eMHOE 1IeJI0e

49 Txanu pacrenuii. Jlaboparopras pabora 05
«/3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabora «3yueHue TkaHen 0.5
KUBOTHBIX)»
Opranbl. CucTEMBI OPTraHoB.

51 JlabopaTtopHnas pabota «3ydyeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEeHME OpraHu3MOB

54 [Iuranne opraHu3MoB

55 [MuTaHne MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcropT BelIecTB y OpraHu3MoB

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opraHusmMoB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cuctema 4enoBeka




PasgpaxkumocTs U perymsnus y

63
OpPraHU3MOB
64 I'ymopanbsHas peryisius ¥ SHIOKpUHHAS
CUCTEMa KUBOTHBIX H YEIIOBEKA
65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB
66 [TonoBoe pa3MHOKCHHE
67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 05
«M3y4eHne cTpOCHHUS MOJIOBBIX KIIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»
69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akJiaJiKka OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JIUCTKOB
Poct 1 pa3zButne )XUBOTHBIX.
71 JlaGopaTopHas pabota «BrisiBIeHHe 05
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MTO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUM.
7 Jlaboparopnas pabota «CTpoeHue 05
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKd
74 HcTopus cTaHOBIEHUS U pa3BUTHUS

TCHCTUKHU KaK HAYKN




OCHOBHBIE IIOHSITUS U CUMBOJIBI
reHetuku. Jlaboparopuas pabota

75 1 0.5
«/lpo3odmuia kak 00bEKT TeHETHYECKIX
HUCCIIE0BAHUMN
3aKOHOMEPHOCTH HACTIEAOBAHUS
NpU3HakoB. MoHOrnOpuHOE

76 ckpemuBanue. [IpakTrueckas paboTa 1 05
"U3yueHne pe3ysbTaToB '
MOHOTHOPHUTHOTO CKPEIIHBAHHS Y
po30¢uiIs"

77 I[IuTomornueckre OCHOBBI 1
MOHOTHOPHIHOTO CKPEIIHBAHUS

78 AHanu3upyronee CKpeuBaHue. 1
Henonnoe nomMmunnpoBanue
JlurnOpuHOE CKpeIBaHUE.

79 [IpakTuueckas padota «M3yueHue 1 05
pe3ynbTaTOB JUTHOPUIHOTO '
CKpEITUBaHUS Y APO30 (PHITBI

80 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS

81 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1

82 XpOMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

83 ['enernka mona 1

84 I'eHOTHII KaK II€JIOCTHAs CUCTEMA 1

85 I'eneTnyeckuii KOHTPOIIb PA3BUTHS 1
pacTeHHid, ’KUBOTHBIX U YEJIOBEKa

86 HN3MeHunBOCTD NpU3HAKOB. Bubl 1

N3MCHYHUBOCTH




87

MomudukanroHHas U3BMEHIHUBOCTh

88

BapuanunoHHbIi psa U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MO (UKATIOHHON H3MEHUMUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBOI»

0.5

89

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass N3MEHYUBOCTD

90

MYTaHI/IOHHaﬂ U3MECHYHNBOCTbD.
[Mpaktudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

91

3aKOHOMEPHOCTH MYTAllHOHHOTO
nporecca. DNUreHeTHKa U SMUTreHOMUKA

92

I'enetuka yenoseka. [IpakTuyeckas
pabota «CocTaBlieHHE U aHATU3
POJOCTIOBHOM»

0.5

93

MeToapl METUITMHCKOU T€HETUKU

94

3HayeHNE MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYECKUX 3a001eBaHUI YETI0OBEKA

95

OCHOBHBIE TIOHATHUS CEJICKIIUH.
JlaboparopHas pabota «3yuenue copTos
KYJIBTYPHBIX PACTEHHH U IOPOJ]
JOMAIITHUX KUBOTHBIX)»

0.5




MeTomp! CeNeKIIMOHHON pabOTHI.

96 JlaboparopHas pabota «/3yuenune 1 0.5
METO/IOB CEJIEKI[UU PACTCHUID
JIOCTHKEHMS CEJIEKIIMU PACTEHUM U

97 XKUBOTHBIX. [IpakTHueckas padbora 1
«IIpuBUBKa pacTeHHI»

08 CoxpaneHue, U3ydeHHE U MCIIOJIb30BaHIE 1
TeHETHYECKUX PECYpPCOB
buoTexHonorus kak Hayka u 0Tpacib

99 npon3BojicTBa. [IpakTrueckas pabora 1 0.5
«3yueHne 00bEKTOB OMOTEXHOJIOTU

100 OCHOBHBIE HANPaBJICHUS! CHHTETHYECKON 1
ounosioruu

101 XPpOMOCOMHasI ¥ TeHHAs WH)KEHEPUS

102 Menunuackre OMOTEXHOJIOT N

103 PezepBHbriit ypok. [ToBTOpenue, 1
000011eHNEe, CUCTEMATH3als 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 103 135

I[TPOTPAMME




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 JIBr>KyIpe CHIIbI 3BOJIFOIMA BUAOB 10 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas 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. M30m0uu nonyssuui: 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 UANOATANITAIIUHN 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 OMOXMMHYECKHUE U MATEMATHUYCCKUE
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 KU3HH
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 OPraHU3MOB»
30 HauanbHeie 3Tansl opraHun4eckoin
IBOJTIOIHI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIIbI BOJIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
33 OCHOBHBIE ATAIbI BOJIOIUHU JKUBOTHOTO

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 MPOIIIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KpU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIILIIOTO

39 OCHOBHBIC CUCTEMATHYCCKUE TPYIIIIBI
OpraHu3MOB

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe

A1 Pa3BuTure npencraBieHui 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 AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [Taneorenerrka 1 najseoreHOMHUKa

47 DBOJTIOLNUS COBPEMEHHOTO YeJI0BEKa




48

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

0.5

49

MexaucuuIimHapHbie METOAbI
AHTPOIIOJIOTUU

50

3apoKIeHNe U Pa3BUTHUE IKOJIOTUHU

51

Merto bl 3konorun. Jlaboparopnas
paborta «M3ydeHue MeToa0B
AKOJIOTMYECKHUX UCCIIEI0BAHUID)

0.5

52

3HaUeHne YKOJOTHUESCKIUX 3HAHUH JIITS
JelroBeKa

53

Dkojnorudeckue pakTopsl

54

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

0.5

55

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

0.5

56

AbGuoTtndeckue (akTopsl. BiraxxHOCTH
KaK 9KOJIOTUYECKUN (aKTop.
JIabopatopHasi paboTa « AHATOMHYECKHE
O0COOCHHOCTH PAaCTEHUH U3 pa3HBIX MECT
oOUTaHU

0.5

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 OMYJSIITUY U €€ Perysius

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

68 JlaGopaTtopHnas pabota 05
«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
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTnueckas pabora

80 «3y4yeHne U ONMCaHKe 0.5
ypOOIKOCHUCTEMBI
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB
B DKOCHCTEMAxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

82 pa3HBIX TUIIOB 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 Ouocdepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENBHBIN U JKUBOTHBIN MU

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 mo Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01meHue 1Mo Teme «DKOJIOTHs — 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 ITO
[TPOTPAMME

102

7.5




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

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



