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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (PenepaabHoil paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMETHOW oOnacth «EcTecTBEeHHO-
HayuyHble TmpenMeTs». CoriacHo mnonoxkenusMm DPIOC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3ydaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepentpann  oOy4eHUsT Ha YpOBHE CpeAHEro oobiiero oOpa3oBaHUA U
NPU3BAHbBl O0ECHEUYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHpPOBAaH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHHWS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOW, SKOJIOTUEM, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yriayOnéHHOM
YPOBHE, OIpeNeseT 00s13aTeabHoe (MHBAPUAHTHOE) IPEIMETHOE COAEPKAHUE, ETO
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeAelieHne Mo Kiaccawm,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4EOHOro Ipoiiecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuwatomuxcsi. B mporpamme mo Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIlpaBJI€HHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHWsS K OKpyKawolled NpupoAaHoi cpexne. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpedboBanuii PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOopMHpOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTHUYECKOTO O00pa3oBaHMsS Ha
YPOBHE CpeAHEro 00111ero 0opa3oBaHusl.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero oduiero oopa3oBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaromMXcsi O JKMBOH NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, AMOpPHOJIOTMU W OMOJIOTUH pa3BUTHSA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
OMonoruyeckoro  oOpa3oBaHHs B By3aX W OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 5Tu 3HAHUA MOJYYarOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIIOJIb30BATh KAaK OPUEHTHUPHI JJIA MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3yYECHUH
($u3MKH, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMY mnpeamMery '"buonorua" oTtpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUH.
CorylacHO UM, U3y4arOTCs CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTUYECKOro pa3HooOpa3us maHeThl. Tak, B 10 kjacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTUU U
OMOJIOTMN PA3BUTHSI, TEHETUKA U CEJEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOyYarOUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOIIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHMHM, MHOT000pa3MM MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aClIEKTaX OMOJOTHYECKUX 3HAHUM. [[ns
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOydaroumxcs K OHWOJIOrMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WIM MHOW o0nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHNE BAKHEUIIUX OMOJOTMYECKUX U SKOJOTUYECKHUX MTPOOIeM.



[{enb n3yueHus yueOHoro npeamMera «buonorusp» Ha yriyOJ€HHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(YHKIMOHAJIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON o0iacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOT0 3aBeIeHUs I IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmxeHnne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IPaBUJIAaX, COCTABJISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0O KapTUHY MUpPa; O
CTPOEHMHM, MHOT0oOOpa3MM U OCOOEHHOCTSIX OHMOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYYarolMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMU  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOrHM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CeJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOIHUH,
HKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopul U B MpUpoae (HAOIIOAEHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCA YMEHHUSIMHU: CaMOCTOSTEIbHO  HaXOIUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJMKOM; YCTAaHaBJIMBATh CBS3b MEXKAY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMUYECKHMH U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpPYXKalIIeld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIMX  JIIOJIe; OOOCHOBBIBaTH W COOJIONATh  MEPHI
npoduiiakTUKA MHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPHUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~INPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpPOLIECCE 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JoTueH
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAHUM, pelieHus] OMOJIOTMYEeCKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEICHUS B MPUPOJIE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHre  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOChEephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbSI M 370POBBS
OKpyXXammux Jrojned  (cobmiomeHuss wMep mnpodunaktuku — 3a00JIeBaHUH,
oOecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
NPUPOJTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMUCS
VHIMBUTyaJIbHOU o0pa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyeayonemMy npo(ecCHOHaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEJICHHBIX HA M3y4YeHHE OMOJIOTUHU Ha YriyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(pUKU €ro COJEp)KaHWs U HaIlpaBIEHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCS TPOBEJACHUE JA0OPATOPHBIX M MpakTH4YecKux paboT. Takxke yuactue
OOy4YaronMXcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTUKa KOTOPBIX OMPENESeTCs yduTelIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Copnep:kaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiornst Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ovonoruu.  buonormdyeckue HaAyKM M M3ydyaeMble HUMHU  MOPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTUN.

3HadeHne OWonoruv B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
IPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3sMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgent, I'. Mennens, B. . Bepuanckuii, U. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTMM C JPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

KuBble cuctemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIITHOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromime ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIx cucteMm. Metonbl Ouonornueckoir Hayku. HaOmionmenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. llondaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IIlnaHupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsartue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUs PE3yJabTaTOB JKcrepumeHTta. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHH OpraHU3alMud KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «MeTomabl
V3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEACHUS
HAOJIIOICHUM, U3MEPEHUH, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAST e€AUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUe, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcropus pazBUTHA METOA0B MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anektpodopes, auddepeHimaIbHoe IEeHTPUPYrupoBaHue,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n €€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasanuu. MuHepaibHbIe BEIIECTBA KJIETKH, WX OHUOJOTHYECKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
cTpykTypbl. Jlenarypauus. CoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue pyHkuu 6€IK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mmii 1IaH CTpoeHUs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-ruapododHbie cBoiicTBa. Kiaccudukamus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MeMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. Crpoenne HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moisekyiae ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, X (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexenupoBanue JIHK.
Memoowvl eenomMuxu, mpancKpunmoMuKu, nPomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKHEe U OMO(PHU3NYECKUe UCCIETOBAHMS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooeruposarue
CMpYKmypbl U OYHKYUi OUOMONEKYN U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckul cCunmes OUOMOJIEKYN U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXXHUBOU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuogmyeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJIbI», «BeliectBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOMl MOJIEKYyJbl», «CTpoeHHe MOJIEKYI
yrieBonoB», «CTpoeHne MoOJeKyn JMnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiasl ATOy.

O6opynoBaHue: XUMUYECKasl TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMHU KICTKH

Tunel KIETOK: »JyKapuoTHuYecKas M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHMOHATIBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON W aBTOTPOPHOU MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[TnasmaTtuueckass MemOpana (mnasmanemma). CTpykTypa MIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeru€éHHas auddysus), akKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpmii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[uromnasma. [{utozons. [urockener. JIBuxeHue muTomiasmMbl. OpraHou/Ibl
kietkn. OnHoMeMOpaHHBIE OpraHoujbl KIETKU: OHHAOIJIa3MaTHYecKas CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  9HJIOIUIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJIbI ~ KIJIETKH:  MHUTOXOHJIPHUHM,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunele,
BTOPUYHBIE UM  CJIOXHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JEUKOIIACTHI BBICIIIUX PACTEHUI.

HememOpanubie opranouabl kiaeTtku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKHU. Pubocomsi. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBpIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTorasMel. LleHntpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uUHTepha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIJIETOK JYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHnE NPOKAPUOTHIECKON KIETKI.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3yueHnue CBOMCTB KJIETOUHOI MeMOpaHbD».

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHne  ABWIKEHUS  [UTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLeHUe JHEPIHU B KJIeTKe

AccuMUWISILIMS ¥ TUCCUMIIISALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapaKTep peakiui KJIETOYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBONCTBA U MEXAHU3M JICHCTBUSI.
Kodepmentsl. OTinuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benmku-
aKTUBAaTOpPbl M OEIKU-UHTMOUTOpBL. 3aBUCUMOCTb CKOpPOCTH (PEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpoIiacToB B Ipouecce
dbotocunteza. CetoBasi u TeMHOBas Gasbl. Domoovixanue, Cs., Cy. u CAM-munuvl
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsHHe pa3nuyHbIX (HAKTOPOB
Ha CKOPOCTh (poToCcHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Oposkenus. I[IpoaykTel OpokeHHMS U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTNICHUE TIIFOKO3HI.

buonornyeckoe okuclieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoliieccax onosornyeckoro okucnenus. {uknnueckue peakunu. OKUCIUTETbHOE
bochopmiupoBanue. Iuepeus memodpanHoz2o 2paduenma npomonos. Cunme3



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyniecTBa a’poOHOTO IMYyTH
oOMeHa BeIleCTB nepea aHadpOoOHBIM. DPGHEeKTUBHOCTh SJHEPTreTUUECKOT0 OOMEHa.

JleMoHCcTpaIuA

[Toptpetsr: JIx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», « JHEpreTHUeckuil oomMen», «bruocunres
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuass paGora «/3ydueHue  KaTaIUTUYECKOM  aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalla3bl)y.

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsencrBeHHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTHueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — MaTpuuHblii cunTe3 PHK. IlpuHIMIBI
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuHOkuciaor. Pomnb pubocoMm B
OouocuHTese Oenka.

Coepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umortesa
onepoHa (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupycel — HekieTounbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHHe
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuiux maccusos («bigdatay)
CMPYKMYPHBIX OUoI02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabmuiel u cxembl: «buocuHTes Oenkay, «I 'eHeTHYecKuil Koy, «Bupych»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [Ipecunrtetnyeckuii  (MOCTMUTOTHUYECKUN), CUHTETUYECKUU WU
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Marpuunsiii cunte3 JIHK — penmukanms. Ilpunnunsr perummkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexannsm penmmkanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUll. JIUMIouaHbId W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruunbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunel muto3a. Kapmoknne3 n nuToknHe3. buosiormdyeckoe 3HadeHue
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnornTos.

Knerounoe sanpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu kKiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue Mooeiu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHwHe
xpomocomy, «Permmkamusa JJHK».

O6opyaoBaHu€e: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIYKa».

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHasi pabora «HaOmroieHrie MUTO3a B KJIETKAX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, TMPOBOJAINAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTpPOECHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JIOBEKA. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eOBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTsl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblInieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanne opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. l[IuTaHue >KMBOTHBIX. BHyTpuIionocTHoe H
BHYTPUKIIETOUYHOE TNuIIEBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Hpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISIUMM JIETKUX Y NTUI U
MJIeKoUTaromux. Perynsius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeEWIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa T[I0O3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyohud. Opranbl BbeigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHU3MbI PaOOThI OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTHU TEJIa ¢ KPOBEHOCHOW W BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX M yesoBeka. Ilouknu. CtpoeHue u QpyHKIMOHUPOBAaHUE
Hedpona. OOpazoBaHrE MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3almyTa y MHOTOKJIETOYHBIX JXMUBOTHBIX. [IOKpOBBI M HMX IIPOM3BOJIHBIC.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPANbHBIA MUMMYHUTET. BpOXAEHHBIH W TPHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaNIbHO-celeKTUBHOro mmMmyHutera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTs W perymsanus |y  OpraHusmoB. PasnpaxuMocTs y
ONHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrekTopHas peryisiiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus M dHAOKPUHHASA CUCTEMA KMBOTHBIX W YEJIOBEKA.
JKene3pl SHOOKPUHHOM CHUCTEMBI M UX TOPMOHBIL. [IeliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopociny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHre JNHCTOBOM IUIACTUHKWY», «TKaHW >KUBOTHBIX», «CKEJET YeI0oBEKa»,
«IInmesapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresnbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI1euHast CHUCTEMAY,
«BblaenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHUE MBIIIIbLY,
«Ammynuter»,  «Kuiieunonosoctueie», «CxeMa  TUATaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0XKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHHil, repdapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeJIKOB Mo AecTBreM (GepMEHTOB, 000pYyI0BaHUE TS
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTais, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTKW, Miau rametsl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i103a M TIOJOBOro Ipouecca. Melo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorene3 y KuBOTHbBIX. [[0JI0BBIE KENE3HI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HAayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanHoe Opodnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIHSA).
3akiagka IUlaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3YyJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5SMOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIormyeckoe 3HaYe€HHE NPSMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHUE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHH.

MexaHn3MBl pETYISALUA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaIMuA

[Toptpetsl: C. I'. HaBammun, X. llneman.

Tabmuupl u cxembl: «BereraruBHoe pazMHOxkeHUe», «Tumsl Oecnosoro
pa3MHOXKEHUD», «Pa3MHOKEHME XIIaMHIOMOHAIbB», «Pa3MHOXXEHHE SBIIICHBI»,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3onnay, «OCHOBHBIE CTaguu OHTOreHe3ay, «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «PasButne capaHumy,
«Pa3zBuTne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsaH OJHOIOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», «)KW3HEHHBIM [MKI MXa», <«OKU3HEHHBIM UK
NAITOPOTHUKA», «KM3HEHHBIN [IUKI COCHBI.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
ITO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mennens, I'. ne ®puza, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. KonerioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdeMoHCTpaMuK

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsumos, H. H.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

Jlabopatopuasi paGora «Jlpozodunma Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIIEIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS  NpHU3HAaKoB.  [luToslorMueckMe  OCHOBBI  JTUTHOPUIHOTO
CKpCIIIMBAHUSI.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M ONpPEAENEHUS Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMmeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMOcOoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJUien3M. B3anMoaelcTBHE HEAUICNIBbHBIX T'E€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTMYEeCKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO35WH
— TapasuT» U «XO3IMH — MUKpOOHOM». ['eHeTmdyeckue acneKkTbl KOHTPOJIS U
W3MEHEHUs HACJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamuM3upymouiee CcKpemuBaHue», «HemomHoe noMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MNPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MoOAeNIb g JACMOHCTpPAllMd 3aKOHOB €IMHO00pasus
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEb I
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «lI3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMna W cpenbl npu  dopmupoBaHuu (HeHoTumna.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHuM
MOAU(PUKAIIMOHHON M3MeHuYnBOoCcTH. HopMa peakiuu npusHaka. BapuanmoHHbIN
psa u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Meio3 W TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JJHOro BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHIAYLIUMPOBAaHHbIE MyTaluuu. SnepHbie U
HUTOIUIa3MaTHYeckue myTtannuu. COMaTUYEeCKUE W TMOJIOBbIE MyTaluuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Ipollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.U. BaBunon). Buesnepnas u3MeHYMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  DdNUSEHEMUYEeCKUX ¢Hakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u  cxembl: «Buasl u3meHumBocTH», «MoaudukanoHHas
U3MEHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTnueckue 3a0oieBaHus YeoBeKay, « Buabpl MyTamii.



OO6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

IIpakTuyeckass padora «Mytanuu y 7Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uvenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yenoBeka. MeTtonbpl  M3ydyeHUs ~ IE€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, IUTOT€HETUYECKUM, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpENIEIICHHE r€HOTHUINA!
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUITUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I[P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIC
Oone3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEpacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0o0sieBaHUN 4yenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMmoHCcTpauumn

Tabnuipl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUYEHUS] TEHETUKU
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekumsi Opranu3sMoB

JlomecTukanyss W CEJEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoOMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHUU U IOPOA
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metonsl cenekunoHHOW paboThl. MCKycCcTBEHHBIM OTOOp: MacCOBBIH U
VIHJINBU 1Y aJIbHBIM. DTarbl KOMOWHAIITMOHHON CCJICKIIUU. Hcnerranue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PangnanmoHHbli 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOoe
CKpelllMBaHue, Win ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruious
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre U U3yYCHUE T'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX pOAWYCH I CO3MaHWS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAVUUeHUs CYyujecmeyiomux U co30anusl Ho8blx nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aAHUl,
nepeodoswvix uoetl U nepCcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «3yyeHne cOpTOB KyIbTYPHBIX PACTEHUNA U ITOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHU».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMM PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1IAOOpPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rUs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, MCHOJB3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauuonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHue, TMOMYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUaAOIIMECs B MPUPOIe OMOCUHTETHYECKHUE MY TH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHUU H
KUBOTHbIX. KpunoOanku. Comarnyeckas ruOpuaM3aliss W COMATHUYECKUN
smOpuoreHe3. lcronp30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
SAWLEKIETOK U KJIOHMPOBAHUE XKMBOTHBIX. METOJ TPAaHCIUIAHTALMU AJEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATbHO2O
PA3MHOIACEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpyupoBanue pekomonHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCT>KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U ITUUECKHE ITPOOJIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa Uil OLIEHKM COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BakKLMH C LEJNbI0 00ecredeHus KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynutenedr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! U cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llomyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxkaeHue u pa3BUTHE SBOJIONMUOHHBIX INpeEACTABJICHUNA B
onoJioruu

OBomonmonHas teopusi Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnueckot Teopun HBomtounu (CTD). HelrpanpHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorud. 3HaYeHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHhIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuiectBoBanue», «llopoabl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuHy)», «Cxema COOTHOIIEHHUS [BIXKYIIMX CHJ 3BOJIOLHMNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3IBOIIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooH/la TOMYJSLUMUU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBICHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelidp rTeHOB — ciydaiiHble
HEHaIpaBJCHHbIE W3MEHEHMsS 4YacToT aieiaed B momyjsauusx. Oddexr
OCHOBartelsl. JDgpgpexm oOymuinounoeo 2opaviuika. CHUMCEHUE 2eHemUUecKo20
pasznoobpasus: npudursl u cireocmeus. llposenenue s3gpgpexma Opeiigha 2eros 6
bonvuwux u  Mmanvlx  nonyaayusx.  Mwurpanuu.  M3onsauus  TmOMyIISIUi:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIorudecKkast (pernpoayKTUBHAs).

EctecTBeHHBIII 0TOOp — HamnpaBisgiomuili Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOMIUMA,  pa3pbIBAONINI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh ~ OPraHU3MOB  KaK  PE3yslbTaT  MHUKPOIBOJIOIMHU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHU y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucmocobieHnit y opranu3MoB: MOP(hOIOTHYECKHE,
duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHUYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBod (aktop BugooOpazoBanud. Ilytu u
CrIocoObI BHJI000pa30BaHMS: aJuIoNaTpU4YeCcKoe (reorpacduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rudpuau3anus). JJIMTeTbHOCTh 3BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BONIONMOHHOW OHOJIOrMM B  pa3padOTKE Hay4YHbBIX METOOB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYHUBOCTEHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JIBuxyiue
CWJIbl ABOJIIOIUNY, «DKOJIOrMYecKas M30JA1Us MONyJIAlUi ceBaHCKOU (openny,
«l'eorpaduueckass M30MSAUS  JTUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHaycTpralbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoviHukm», «CTpyKTypa BuAa B
npuposie», «Crocodsl Bua000pazoBaHus», «leorpapuueckoe BUI00Opa3oBaHUE
TpEX BHUIOB JAHJBIIIEHY», «IKOJOTMYECKOE BHJI000pa30BaHUE BUAOB CHHHUILY,
«ITomunnonael pacTeHuin», «KamycTHo-peneuHblii rTHOpUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUIl U
3BEepel C MpUMEpaMH Pa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyenaa NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW ONU3KUX BHUAOB, O0OPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobienuss  oOpraHu3MoOB U = HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThl

Metonbl  HM3ydeHHs MaKpO3BOJIOLMM. IlaneoHTOnOrmyeckue MeTO.bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: 3Bojtouuud. CpaBHeHUE QIOpHl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumbi-
SHAEMUKHU U PEITUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOMIOLMH. ['€HeTnueckue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M MOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U IBOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBwiia) dBOJOMUH. [Ipunyun cmemnvt yHKyuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCcTpauU

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»y,  «Punmodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jpeli) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 5MOPHOHAIBHOIO PAa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa W IIUMIIAH3€», «l JaBHbBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0IIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenune U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKAEHUS JKU3HU U €€ onpoBepkeHUE onbiTamu D.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenne kU301 U aCTpOOUOJIOTUS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU ABOJIIOLIUH. [ImanerapHas
(reomoruueckas) SBOJIONMUSA. XHMHYECKAass OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BeuecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. Opu.
OO6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rtunoteza A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYecKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKJIETKH.

HUctopus 3emnn U MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxponHonoruss u e€ wmeronbl. OTHOcUTENbHAsT M AOCOJIIOTHAS
reOXpOHOJIOTHS. [ €0OXpOHOJIOrNUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONMSA MeTaboiu3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOPOBBIX pPAacTEHHU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHHs. lIpomcxokieHne LIBETKOBBIX
pAaCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Mpoucxoxnenue ampudbuii u pentwmii. [IporcxoxknaeHre MICKOMUTAIOMUX U
ntul. Ilpunnun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyecknx mnpoueccoB. [losBiIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrineoOpa3zoBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KpU3HUChI mpouuioro. [Tpuunnasl u
CJIIECTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
oco0enHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IIpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnayutanuanw, JI. Ilacrep, . . Meununkos, A. W.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHHs *Ku3HW», «Cxema ombita C. Mwuinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «[ €OXpOHOJIOrMYECKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuBoiMl mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiserounsle Bogopocim», «Mxw», «llanoporHukn», «l oloceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3sl KUBOTHBIXY», «lIpocteiimme», «KumeduHononiocTHbey,
«IInockue yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXeucKkou spey», «Pa3BuUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTue KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaiHO30MCcKoM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu PACTCHHWM pa3IWYHBIX OTHAEIOB, KOJIICKITUU
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
NepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznesnsl 1 3a7a4n aHTPOIOIOrUU. METO 1Bl aHTPOIIOJIOT U U.

CraHoBlEHUE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hbie
BO33peHUsA. COBpEMEHHBIC HAYUYHbBIE TEOPUH.

Cxo0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOTHYeCcKre, COIfHaIbHbIC.
CooTHolieHHue OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHMe dYenoBekoOOpa3Hbie O00€3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JMO/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHMM TpyAa. UenoBeK NMpsIMOXOASIIMNA U MEPBBIA BBIXOJ JIOJIEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPEIOK
HEAHJEPTATBLCKOTO YEJIOBEKA M YeJIOBEKA pa3syMHOro. YenoBeK HeaHIepTalbCKUM
Kak BHJ JIIOJIEM XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TasleoreneTrka v nmajieOreHOMMUKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanMoHHbIN mpouecc U noiaumopdusm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yemoBeweckux — pac. HayuHas  HECOCTOSATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCJIOBHUSIM OKpPYKArOUIEH Cpeabl.
Bnusaue reorpaduyeckoil cpeasl u  Apeida reHoB Ha MopdoNoruio U
(bU3HONOTHIO YeTIOBEKa.

MexaucuMiuinHapHbple  MeToabl B (usuueckol  (OMOJOTHUECKOH)
AHTPOIOJIOTMM.  DBOJIOLMOHHAA  aHTPOMNOJIOTHS W MaJI€OAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMyJsuuid. buoconuanbHble HCCIEeIOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KO3BOMIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, . 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTo/Ibl aHTPOMOJOTHNY», «[ 0JIOBHOM MO3T YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl UeoBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TpPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHHS UEeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «lV3yueHne o0COOEHHOCTEH CTpPOCHHUS CKejeTa
YEJI0BEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Karollei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJIoTHH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
NpUpoOAHbIE U JlabopaTopHble. MoJeaupoBaHUEe B SKOJOTUU. MOHUTOPHUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHUYECKON I'PAMOTHOCTH HACEIEHUS.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlabopaTopHuast padora «3yuenue METOJ0B JKOJIOTHYECKHUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okosnoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AercTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEeHUCTBUS 3Kojoruueckux (axropos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnyeckue ¢aktopel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbl. DKOJOIMYECKUE TPYIIIbI
pPaCTEHHII W JKMBOTHBIX II0 OTHOWICHHWIO K cBeTy. CHUrHaJbHash poOJIb CBETA.
doToOnEpUOaU3M.

Temneparypa kak skonorudeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili kK
NoJAJIep>KaHu0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIIEHHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
r1yOMHHAs  TOJNOYBEHHAs,  BHYTpUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opranu3sMoB. [lpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. IloHsiTue o0 JKHU3HEHHOW (Qopme.
Kuznennsie pOpMbI pacTEHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHMS M 00pasa KU3HU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICICTBUU:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBaHUS OPraHU3MOB B Cpelie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuplt 1 cxembl: «Okosnoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «Te€mIoKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTHUECKHE aJalTaluu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bBHOJOTrMYECKHE PUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«9KocucTEMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Konkypenuus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, TrepOapyu U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUIEKIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpejax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIMIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JXKM3HU, Trepbapuu u
KOJUIEKIIUU PACTEHHH M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJEHCTBUSIX.

Jlabopatopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Dko010rusi BUA0B U MOMYJIAMM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0CcOOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeaud NOMYJISLUHUHA: YHUCIEHHOCTb, ILIOTHOCTb,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamuka mnonyisiuuu U e€ peryidinus. bUoThueckuid MOTEHUHUAN MOMYJISIIUU.
MopenupoBaHue TuHaAMUKA Nomyssiiuu. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIUU.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 sKojOrMyeckoil Huile Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosormdeckomn
Huiy. [loTeHnnanbHas U peanTn30BaHHAs HUILIN.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTPalMil >KUMBOTHBIX. buosorndeckue
WHBa3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabnuipl U CcXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3iInYHbIMU
opranuzmammn», «Mogeins 3xonorndeckor Humu /. M. XatunHcoHay.

ObopynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUN K
PACCETICHUIOY.

Tema 9. Jkosnorust coodmecTB. IKOTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUIMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetd. AOMOTHYECKHE OJOKHU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MTUPAMUIBI UCel, OMOMACChI M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnyxmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICUCTBUN OPTaHHU3MOB B
sKocucTeMax. Poib KackadHoeo s¢hghexkma u 6uU008-30upuramopos (Kiouesvix
61008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030eticmeus 3GepASHeHUU PA3HbIX munoe Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOI€HHBIX SKOCHUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OuoOlEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jecay, «DYyHKIIMOHAIbHbBIC
IpynIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BEHIECTB B IKOCHCTEME,
«llenu nutanus (macTOUIIHAS, NETPUTHASN)», « IKOJIOTHUECKAS MUPaAMUJIA YUCE,
«IKoJIOTUYeCKasi mupaMujia OMoMacchl», «IKOJOTUYecKas MUpamMuia dHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca Mmocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOboskocuctemy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, uydesia MTHUI[ U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJENb
HSKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuass padora «l3ydeHue pazHoOOpazusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMaX).

IKCKYpcusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM UJIM TOHMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Jji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu ouocdepsl u e€ cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IIIUPOKOJIMCTBEHHBIE JIeCa, CTETH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KHBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIaa 1
onochepHbIX PYHKIIUM.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT Kuciopojga B HOpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cyminy, «KinMmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «LIupokonmucTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tpormndeckuil gec.

Oo6opynoBanue: repbapuu pacTeHUMN pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIaf cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue 4dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPAHBI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIE TIPHUHIIMIBI YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA U MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emuyd. OOIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUA.

Pa3BuTne METOJOB MOHUTOPHUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccieo008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarowjue O00CmMyn K
uHgopmayuu no  cocmoaHur0 OMOENbHbIX U008 U dKocucmem. (OcHOBbL



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaIuA

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprd», «3arps3HeHue mouBbl», «llapHukKoBwld 3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIMMHUCST TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUSI IPOrPAMMBbI 1O OUOIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haaiuyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAIUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIBLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCHIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapllIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTBITA W OMbITA JACATEILHOCTH B MPOIIECCE pealii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYCOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUSAMH, KYJIbTYPHBIMU LIECHHOCTSMH U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunol, ropaoctu 3a CBOWM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAllMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JEUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUsX, YIPOXKAIOIIUX 3J0POBbIO U JKU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

FOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW U COLMAIbHOMN
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UMHTEpPEC K pa3iuuHbIM cepaM mpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  peallu30BBIBATH
COOCTBEHHbIE KU3HECHHBIC TUTAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS DKOJOTUYECKOW KYJIbTYphl: MPUOOpPETEHUE ONbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS M YyMEHUs TIpU pelIeHUH NpoOJeM, CBS3aHHBIX C pallMOHAJbHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKArOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOoMpPUITHBIE AKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOMW, KOMMYHHKATUBHOM M COIIMATBHON
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE CHeuu@uKu OHOJOTUM KaK HayKd, OCO3HaHUA €€ pOoJiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpoOiIeM
COXPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIXO/IAa M3 II100aTbHBIX YKOJOTHYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
WCIIOJb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
U U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUEHHMS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW MAESATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIHPHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OHUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs, SIBJICHHUE, Mpoliecc,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUe byHKITMOHATBHON
ITPaMOTHOCTH ¥ COIMAIBHOH KOMIICTCHIIMM OOYYaroIIUXCs; CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBIC yYEeOHBIE JCUCTBUS B
MO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YIeOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITeIIbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

Osiaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIPENEIATh 1ETU JeATEILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPHUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU ICIISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
KUBOM MPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMECHSTh CXEMHO-MO/IENTbHBIE CpelncTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUN ACATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIQ/IE€Th HaBbIKAMU Yy4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJIBl JCITEIBHOCTH 110 IOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTAllUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHsS 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LEJICHAINIPaBICHHbII TMOUCK MEpEeHOCca CPEJCTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpPEjIaraTb OpUTHHAIBHBIE MOAXOJbl M PELICHUs,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTHYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX MdaHHBIX, B VIHTepHeTe), aHAIU3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otOope Omosornueckor MHGOPMAITMU, HEOOXOAUMOU JJIsi BHITIOJHEHUS yUeOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Oouonornueckoi HHPopMauu (Cxembl, TpaduKy, AUATPAMMBI, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIBb30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOT€ WJIM JMCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJlayd, YUUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JMasora Wik TUCKYCCUN);

pacro3HaBaTh HeEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HMCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHMMAaTh M HCIIOJb30BaTh MPEUMYILECTBA KOMaHAHOW W MHAUBUIAYAJIbHON
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEILICHUH Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr'0 YJIEHA KOJUIEKTUBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JEWUCTBUS MO €€ [IOCTHIKECHHMIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa W KAXKJIOIO y4YaCTHHKAa KOMAaHIbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS [JIs1 BBISBICHUS MPOOJIeM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacuupsiTh paMKu y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JICUCTBUM UM MBICIUTENBHBIX TPOILIECCOB, UX PE3yJIbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllud, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NIeSITEIBHOCTH,

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIHNOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOT0 YeI0BEKa.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouojmorud. OHHM  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI AEHCTBUH 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
roJiaM U3y4YeHUs.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
KJlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeCT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NMO3HAHWM  3aKOHOB TOPUPOAbl M  pEUIEHUU MOpoOJieM  PaluOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraloIIMe OUOJIOTUYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTO00pa3usi U  MPOUCXOXKIAEHUS  KYJIbTYPHBIX  PAcTE€HUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUSI, YUCTOThI raMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTHU H. n. Basuiiosa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IO3HAHHUS, MCIOJIb3YEMBIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJIOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTaboIu3M), MPEeBpAIICHUS dHEPTHH, OpOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWUBUAYaTBHOTO  pPa3BUTHUS  OpraHm3mMa  (OHTOTEHE3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIYy OpraHOWJIAMHU KIETKA M HX
(GYHKIUSMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXKITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHHWH, JKMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY OSTallaMH
oOMEeHa BEIIECTB, ATarlaM KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISBJIATH OTIMYHUTEIbHBIC TIPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISIBISATH TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYs I€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YyMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

yMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnacti  OWMONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAIMPABICHHOE M3MCHCHHE T'€HOMa M CO3JIaHWe TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
NEeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIIJICHHOCTH, YIAyOJIsaTh MO3HABATEIIbHBIN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEIICHWH BOIPOCOB PAIIMOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHMMAHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBosmtoniuoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS SBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (TreHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apopsiieBoro cxonacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), runoressl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCOO0aMu BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPU3HAKH: BHIIOB, OHMOTE€OIIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONaTPpUYECKOro u CUMIIaTPUYECKOTO
BHUJ1I000pa30BaHUsl, BIUSIHUS ABMIKYIIIUX CHJI DBOJIFOIIMU HA TeHO(OH]I OMYJIAINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHusl, YepeoBaHusl HalpaBIeHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY IMPOILECCAMU 3BOJIOLNH,
JBIDKYIIMMH CHJIAMH aHTPOINOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIMYMUTEbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOI€HHBIX U3MEHEHUH B SKOCUCTEMAaxX CBOEH MECTHOCTH;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPTaHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAHEHHsT MHOroo0Opasusi BHUIOB U
HKOCHCTEM KAaK YCJIOBHS COCYIIECTBOBAHUS IPUPOJIBI U YEIOBEUYECTBA,

YMEHHE peniatb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE M IMpaKTUUYECKHE paboThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJN3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKOW paboTe mo OHOJIOoruM,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOMKICHUHU JKU3HHU, YEIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MperoTBpalLeHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHalbHON
JIESITEIbHOCTH B 001aCTU OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIYOJIsATh I103HABAaTEJbHBIM MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOJOrMYECKOro 00pa3oBaHus B OPraHU3ALUSAX CPEAHEro MPOPEeCcCUOHATBLHOIO U
BBICIIIET0 00Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apoKeHUE U Pa3BUTUE 3BOJIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{eﬂml :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTh COBPEMEHHOTO 00I1IecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas OpraHu3anus KXUBbIX CUCTEM 1
4 Hctopust OTKpBITUS U U3YUEHUS KIIETKH. |
Knerounas teopus
Metoabl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «3y4yeHne METO/I0B KJIETOYHON OMOJIOTHH | 0.5
(xpomarorpadusi, snekTpodopes, '
T depeHIMaTbHOE HEHTPUPYTHPOBaHHE,
[TLIP)»
6 XUMUYECKUN COCTAB KIETKU 1
7 MuHepanbHble BeIeCTBa KJIETKH, UX !
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OeJIKH.
g JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0.5
OEJIKOB C IIOMOILBIO KaYECTBEHHBIX '
peaxkuuii»
9 CsaoiicTBa, ki1accuduxanys u GyHKuuu |

0O€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YIIIEBOJIbI

11 Oprannyeckue BEIECTBA KIETKUH —
JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICIIEHHBIX U3 '
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKNU

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CtpoeHne 2yKapuOTUUYECKOM KIIETKH.

17 [TpakTuyeckas pabora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTtuyeckas pabora «M3ydenue
JIBUKEHUSI LIUTOTIa3Mbl B PACTUTENbHBIX 0-5
KJIETKax»
[TosnyaBTOHOMHBIE OpraHON/BI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHast
pabota «VccrnenoBanue miaasmMoiansa u 0-5
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX )

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Crtpoenue u GyHKINHA sipa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3IndHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomu3mMa. Turbel oOMeHa
BemecTB. JlabopaTopnas padora
«M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karasas3bl)»

0.5

25

depMeHTAaTUBHBII XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
XemocunTes. JlabopatopHas pabora

«CpaBHeHHe MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

32

AspoOHBIE OpraHU3MBbL. JTaIlbl
SHEPTreTHYECKOro oOMeHa
DHeprust MeMOpPaHHOTO TPaIEeHTA
npoToHoB. Cunte3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cMHTE3a
34 Tpanckpunuus — Matpuunbiid cuaTe3 PHK
35 Tpancnsauus u e€ srarbl
36 KonupoBanue amunokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius reHoMa y mpoKapuoT u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
TE€HOB y SYKapuOT
Bupycel — BHEKIETOUHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [Ipakrnueckas 0.5
pabota «Co3iaHnue MoJenu BUpyca»
40 BupycHrle 3a0601eBaHus UYeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMY U METUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yyeHne XxpoMoCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIeTKM — MHUTO3
Tunsl knetok. KapruokuHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpemnapaTax)»
47 Perynsuust >kW3HEHHOTO ITUKJIA KIIETOK




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuit. Jlaboparopnas pabora

49 . . 0.5
«V3yuyeHune TkaHel pacTeHUN»
TKaHM )XKMUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHei 0.5
KUBOTHBIX»
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabora «M3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznipaxuMocTh U perymsiuus y
OpPraHu3MOB

64 I'ymopanpHas perynsuus 1 9HI0KpUHHAS

CHUCTEMA XUBOTHBIX MU YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metiio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pazButne XKUBOTHBIX.
JlaGoparopHas pabota «BrisBieHue
IIPU3HAKOB CXOJCTBA 3apOAbILICH
ITO3BOHOYHBIX KMBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTEHUM.

JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHUI)Y

3aKOHOMEPHOCTH HacleI0BaHUs
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktiudeckas padora
"N3ydyeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpelntuBaHus y Apo30duisr"

0.5

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiiee ckpenppanue. Hemonnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [IpakTudeckas padora «3yueHue | 0.5
PE3YJIBTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ip030(HUITBI»
79 L{uromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIECTBEHHOCTH 1
82 I'eneTuka nona 1
83 I'enoTHn kak 1eI0CTHAS CUCTEMA 1
’4 ['eHeTHYEeCKUI KOHTPOIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
35 N3MeHUnBOCTH ITpU3HAKOB. Buibl |
M3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuarmonHslit pan v BapualimoHHas
kpuBast. JlaboparopHas paboTa
27 «MccnenoBanne 3akOHOMEPHOCTEN ! 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoenre BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOII»
28 I'enoTunyeckas N3MEHYUBOCTbD. |
KomMOnHaTuBHas N3MEHUYNBOCTH
89 MyTannoHHasi U3MEHYUBOCTD. 1 0.5




90

[TpakTrueckas pabora «MyTanuu y
Tpo30¢ Uikl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTalMOHHOI'O ITpo1mecca.
ONUIreHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

92

93

MeToabl MEIUIIMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKHU B
NpCaAOTBPAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «M3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] IOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTto/1bl ceeKIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JlocTHKeHUs CeNeKIIMU PacTeHUH 1
KUBOTHBIX. [IpakTuueckas padbora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHI)IG Hanp ABJICHUA CHHTeTquCKOﬁ
ounoJsIoruu




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1
101 MeaunuHcKue OMOTEXHOJIOTUU 1
102 PeszepBHbiii ypok. [ToBTOpeHue, |
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTansl 3BOIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0el OHOT'O BHIA)
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpanuu. N30y nomy siui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HampaBIAIOMINN |

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}o30B 1 UAMOAAANTAIIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl IpUCTIOCOOICHUH Y OpraHU3MOB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHYECKHE U MaTeMaTU4eCKue




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO1m11e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJTIOIIAH
28 ['unioTe3sl 3apoKICHUS KUZHU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
79 Jlaboparopuas padota «3yueHue u
OIMCAaHNE UCKOTTAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHsble 3Tansl OpraHn4eckoin
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN
1 pacturensHOro Mupa. [IpakTudeckas
pabora «3ydeHue ocobeHHOCTEM 05
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3UC, ET0
0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MPOIILIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIETa YEIOBEKa, CBA3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMAJILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaruil 4eJIoBeKa

49 MexaucuuninHapHble METO/Ibl

AHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dkosorudeckue GpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
MIPUCTIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpensl 06uTaHUsI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJorudeckasi CTpyKkTypa nonyJssnuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PaCTeHHI K paCCEICHUIO»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
HKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CyKIIECCUH

77 [TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBocTh Onochepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupozsl

93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOodIBOITIONHUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O06o0menne 1o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O6o006menne no Teme «OpraHu3mMsl U cpenia !
OOUTaHUS

101 O606meH1/ie o TeMe «IKOJIOTHS BUJIOB U |
TIOTTYJISIIIHI»

102 O6o006menue no Teme «brocdepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 02 75

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Aradgonora M.b., CuBornazos B.H., O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKiroHepHOE 00IIECTBO
«M3marensctBo «IIpocBemenue

* buonorwus, 11 xknace/ Aradgonosa U.b., Cusornazos B.U., O6miecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIMOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
buonorus. 10-11 kmacc. Metonnueckoe nocodue k yueonuky 1. b. AradonoBoii,

B. U. CusormnasoBa «buonorug. 10-11 xiacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
http://center.fio.ru/method - qOKyMeHTHI, IpOrpaMMBbl, CETEeBbIC pecypchl. Paznen

COM (cetreBoe 00benMHEHUE yunTeNnei-meToaucToB) MockoBckoro [lentpa

http://www.nsu.ru/education/i4biol/index.html - Kypc npu3sBan BeipaboTaTh
MPaKTUYCCKUE HABBIKKM MCIIOJL30BaHMs MIHTEpHET, COBEPIIEHHO HEOOXOINMMBIE

COBPEMEHHOMY NPOPECCUOHATBHOMY HCCIIEA0BATEI0-0NO0IIOTY..



http://www.altai.fio.ru/projects/group4/potok13/site/index.html ITpoekt
"Kaneinockon ypokoB 6uosioruu". B mpepiaraemom matepuaie npeacTaBieH
OTIBIT PAOOTHI TPYIIIIBI YUYUTENIEH OMOJOTHH MO UCIIOJIH30BAHUIO MHOTOOOPA3HBIX
dbopm opranuzanuu oOydeHus. Marepuan npeHa3HaueH Uil yaYuTenen

OuoJIoruu U yyamuxcs. [[aHbl CChUIKY Ha CHENUANbHYIO JTUTEPATypy.

http://www.college.ru/biology/. OTKpsITBIN KOMIEMK: Onosorusi. Conepxkanue
yueOHuKa no 6uonioruu. MHTepakTuBHbIC Java-anrieTsl 1 aHUMAIIMOHHbIE
KApTUHKH 110 Orosorun. O030p HHTEPHET-PECYPCOB MO OMosioruu. Bo3MoxHOCTh

JMCTAHIIMOHHOTO O0YyYEeHHs; TECTUPOBAHUE OH-JIalH.

http://nrc.edu.ru/est/. Konueniuu cOBpeMEHHOTO €CTECTBO3HAHMUSI.
NudopmarimoHHblil MaTepuai: METOIOJIOTHS HAYKH, KApTHHA MUPA COBPEMEHHOM
busuku, sBomoUs BeenenHnol, Onosiornyeckasi KapTuHa Mupa. YueOHoe
nocoOue u TecTbl. B 0CHOBE KOMIIBIOTEPHOTO yUeOHUKA 110 KOHUEMIUAM
COBPEMEHHOI'0 €CTECTBO3HAHUS - HH(POPMALIMOHHO-CIPABOYHBIH, y4eOHO-
JIMCKYCCUOHHBIN U TeCTOBBIN MaTepuai. MHbopMaImoHHO-CITPaBOYHbIH
MaTepHua BKIIOYAeT B ceOs ueThipe pasnena: O4epk METOI0IOTMH HAYKH,
Kaprtuna mupa coBpemennoi puzuku, DBomtonus Beenennoit, buonornueckas
kapTthuHa Mupa. OCHOBHAS 1IEJIb 3TUX PA3/CIIOB - CHCTEMATUYECKOE U3JI0KEHUE

y‘IC6HOFO MaTcpuaia 1o KOHOCnuuAM COBPEMCHHOI'O €CTCCTBO3HAHM.



http://bio.1september.ru/. DnexTpoHHAas Bepcusi ra3eThl «bHOIOTHS) U CalT JIs
yauTens «5 uay Ha ypok Ouonorun». Bece maTepuaibl, Ha OCHOBE KOTOPBIX
CO3JIaH CalT, ObUTH OIyOJIMKOBaHbBI B ra3ete "buonorusa". Ha caiite
MpeCTaBIICHbl MaTepUalibl K ypokaM 1o pazzaenam: boranuka; 300y0rus;

buonorus .Yenosek; Ob6mias ounonorus; Dxoaorus; [loaroroBka k 3Kx3amMeHaM.

http://www.ecosystema.ru/. DKOJI0TrH4eCKUi HEHTP «IKOCUCTEMAY.
Okonoruyeckoe oOpazoBanue JieTel U n3ydenue npupoibl Poccun. Cailt
MOCBSILIEH poOieMaM MoJeBON OMOJIOTHH, SKOJIOTHH, reorpaduu u
HKOJIOTUYECKOT0 00pa30BaHUsl IKOJBHUKOB B npupoie. OH aApecoBaH yUUTEIAM
0011e00pa3oBaTeNbHOM IKOJIbI, TearoraM JOMOIHUTEIBHOIO0 00pa3oBaHus,
JTIOOUTEIISIM IPUPO/IBI, a TAKKE CTYACHTAM U MIKOJbHUKAM, U3y4aroluM
€CTECTBEHHBIE HAYKHU WJIM YBJIEKAIOUIMMCS CAMOCTOSITEIbHBIM UCCIIEIOBAHUEM
pacTeHHUI, )KUBOTHBIX U JUKOU npupoasl. Cpenu paszzaenos caiita: [loneBoi
HEeHTp; YueOHbIe mporpaMmMbl; MexmyHapoIHbIe TporpaMMbl; MeTonuueckue

martepuaisbl; [Ipupona Poccun; [lpupona mupa; Pedeparsi.

http://evolution.powernet.ru/. Teopust HBOIIOIN KaK OHA €CTh. 3/1€Ch MOYKHO
HAWTH caMble Pa3IMYHbIC MaTEPUAJIbl, TOCBSIIEHHBIC TCOPUH OMOTIOTHIECKOM
ABOJTIOIMHU. MaTepuan CrpynmupoBaH Mo YeThIpeM pasnaenaM: "bubnroreka
caiita"; "Ucropus pazsutus xu3Hu'"; "Kpeanmonusm"; Cebuiku. s yno6cTBa

MOCETUTEJIe MaTeprall KIAaCCU(PUIIMPOBAH 110 YPOBHIO CIIOKHOCTH.



CoOTBETCTBEHHO: | - IEPBBIA YPOBEHB - CAMBIN IPOCTOM, TOCTYIHBIN KaKIOMY. 2
- Bropoii ypoBeHb - yke ciloxHee, Hy’)KHO ObITh BHUMATEIbHBIM, TIIATEIBHO
aHAIM3UPOBATh MaTEPUAIl, KOTOPBIM HHOIIA U3JI0KEH CyXO0. 3 - Tperuit ypoBeHb
CJIOKHOCTH - MaTe€pHaJl CTPOr0 HAYYHBIH, TIOJTHOCTHIO TOCTYIHBIN CIIEHUATUCTaM

HNJIKX O4YCHDb IIOATOTOBJICHHBIM ITOCCTUTCIICM.

http://www.biodiversity.ru/publications/. I{lenTp oxpanbl Aukoi npupoasl. Ha
caiite pazmenieHbl nepuoandeckue uznanua LHIOII : XKypnuan "Oxpana nuxkoi
npupoAsl"; broyerens "3anoBeIHUKHA U HAIMOHAIbHBIE Mapku'; TemaTnueckuit
coopuuk "Kuas Apkruka'; JlecHoi OroieTeHs (n3naercs JIecCHbIM KI1yOoM);
Crennoit 0romierens; XKypnan "The Open Country"; [IpoOneMHbIil cOOpHUK
"Oxpana xuBoil mpupoasl". Takxke Ha calTe pa3MEIICHBI JIIEKTPOHHbBIC
nyonukaruu LHOII1: bromnerens "IIpaBo - [pupoxne"; MudopmanmonHsbIii
oromnerens "Kondepeniuu... Cemunapsl... duckyccun..."; MHbOpMarmoHHbII

oromneTeHpb "HOBOCTH KOJIbCKOM TPHUPOIBI".

http://dronisimo.chat.ru/homepage1/ob.htm OG6miast Ouonorus. B nomynsipHoit

dbopmMe U3JI0KEHBI MAaTEPUATIBI TI0 PA3TMYHBIM pa3jiesiaM 001Ie ONOJIOTHH.

http://www .kozlenkoa.narod.ru/. Caitit Copocorckoro yuutesns KO3JIEHKO
Anekcanip ['puropbeBrUY 0 MpUMEHEHUH KOMITBIOTEPA HA YPOKaX OMOJIOTHH .

DTOT CaWT - nperogaBaTCiid U AJIA npenonaBaTeneI?I, TCX, KTO YUUTCA CaM U YUUT



APYTUX; OYHO U AUCTAHITHUOHHO, 6I/IOJ'IOFI/II/I, XUMUH, JPYTUM MPCIMCTaM - C

MIOMOILIbIO KOMITbIOTEpa U MIHTEpHET."

http://center.fio.ru/method/subject.asp?id=10000811 CeTteBoe oObegHEHNE

MCTOOJUCTOB. B IMoOMOIIb YUYUTCIIIO OouoJiornu

http://www livt.net/index.htm. DneKTpoHHAasI WILTFOCTPUPOBAHHAS SHIHUKIONEIUS

«OKuBnbI€ cymiecTBay

http://www.mec.tgl.ru/index.php?module=subjects func=viewpage pageid=133 .

Karanor o6pa3oBaTenbHbIX peCypcoB M0 OUOJIOTUU

http://macroevolution.narod.ru/ . [Ipo6semsl 3BotOIIMU. CaliT peHa3HaAYEeH IS
BCEX, KTO HHTEPECYETCS IBOIOIIUCH: OMOJIOTOB, (GUI0CO(OB, CTYICHTOB U
MPOCTO JTYMAIOIIUX JIOCH, KOTOPHIM HEOE3pa3IMuHO YCTPOMCTBO U
MIPOUCXOXKIEHUE MUPa, B KOTOPOM MbI )kuBeM. Ha caiite BbI Haitnere: O030pHbI 110
HanOoJiee UHTEPECHBIM, CIOPHBIM BOTIPOCAM 3BOJIIOIUU - 29 0030pOB;
bubnnoreka monyaspHBIX U HAYYHBIX TPYJIOB MO 3BOJOIMH - 601ee 600 pador;
[TaneonToNornyeckue 6a3bl JaHHBIX, TPOTPAMMBI JIJIs1 SBOTIOIIMOHHBIX
yccienoBannii; @opym: BO3MOKHOCTB ITOJIYUYUTh OTBET HA CBOU BOIIPOC OT

cneruanucta; ®oroans0ombr - okosio 1300 nu300pakeHuit TPEBHUX OPTaHU3MOB.



http://www.bio.msu.ru/l01/index.html#main.htm. OpurmanbHelii cait
ouonornyeckoro daxkynprera MI'Y. OOpa3zoBaHue, MeponpusaTUs, CTPYKTYpa,
TBOPYECTBO U HAy4YHAsl IeATeNbHOCTh dakyibTeTa. [IpodeccrnonanbHbli MOUCK
Hay4HOU uHpopmalu o 6uosiorun. [lonHoTekcToBBIe Oa3bl NaHHBIX. Cpenu
MaTepHaJIOB caiiTa OJIMH U3 CaMbIX OOJBIIMX KaTAJIOTOB pecypcoB MIHTEpHET 1o
ounonoruu. C r1aBHOM CTPAaHULBI CaiiTa C MOMOIIBIO THIIEPCCHUIOK U CHCTEMBI
HaBUTAllMU €CTh BO3MOKHOCTb BBIMTH HA CTPAHULIBI HAYYHO-UCCIEA0BATEIBCKUX
OpraHu3aiuii Mo OMOJIOTUH, TOCMOTPETh CTPAaHUUKY oJuMIraabl MI'Y 1o

OHOJIOTHUH.
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