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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeameTy "buomnorusa" (mamee - Owosorus) Ha
ypOBHE cpenHero ooduero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe PDeneparabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit deneparuny,
®I'OC COO, Konnenmmu mpenomaBaHus ydeOHoOro mnpeamera «buomorus» u
OCHOBHBIX TIOJIO’KEHUH (eiepanbHOi paboueii mporpaMMbl BOCITUTAHHUS.

YueOuslii npeamer «buonorusi» yray6néaHoro ypoBHs uzydeHus (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMITIOHEHTOB IMpeAMeTHOM obnactu «EcTtecTBeHHO-
HayuHble TpeameTs». CormacHo mnonoxeHusiM DOIOC COO mnpoduibHbIE
ydeOHbIe TPEeIMEThI, U3ydaeMble Ha yriayOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
mupdepeHnmanmn  00ydeHUST Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHuS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOILKM, CPEIHUM
o0lIMM, CpeIHUM NMPO(PECCUOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pElIeHUE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a7a4, CBA3AHHBIX C MpodopHeHTanreld oO0ydalomuxcss W CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HaHMs, CBSI3AHHOTO C OHOJIOTHEH,
MEULMHOM, 3KOJIOTUEN, ICUXOJIOTUEN, CIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHomy mpeamety "buonorua" naér npenacraBieHHE O
Hend W 3ajadax u3ydeHws: ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
yYpOBHE, OIpenemseT 00s3aTenbHoe (MHBAPUAHTHOE) MTPEIMETHOE COACPKAHHE, €T
CTPYKTYpUpOBaHUE MO pa3lieJaM U TeMaM, pACOpPENeSICHHE IO KJaccam,
PEKOMEHIYET MOCJIEI0BAaTEIbHOCTh HM3yU€HUsT yuyeOHOro marepuajia ¢ yd€ToMm
MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme mo Ouonoruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3YYEHUEM OHOJOTMHM Ha YpPOBHE
OCHOBHOro o0miero oOpa3oBaHus, Onarojapss 4YeMy IpOCMaTpUBAETCA
HAlpaBJICHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTaBICHU O 3J0pOBOM 00pasze >XKU3HHU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUIEHMSI K OKpyKawolled npupoaHoi cpexae. B
nporpaMme o OWOJIOTHH TakKe IOKa3aHbl BO3MOXHOCTH Yy4eOHOIro IpeamMera
«buonorusty B peamuzanmu  TpeboBanuii PI'OC COO k mIaHUPYyEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJibTartaM OOy4YeHUsT U B
GbopMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOU  JIESITEIbHOCTH
o0Oyyaroluxcsi M0 OCBOCHUIO COJEpKaHUS OMOJIOrMYECKOro OO0pa3oBaHMA Ha
YPOBHE CPEJHETO 00I1ero 00pa3oBaHuUs.

Y4eOnpiii npeameT «bruoorus» Ha ypoBHE CpeHETOo 0O0IIero oOpa3oBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE H OPHUEHTUPOBAH Ha
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pacimpeHre u yriayOJjeHue 3HaHHK OOyJarommxcsi O >KMBOW MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPHOJIOTUM W OHOJIOTUW Pa3BUTHA,
TEHETUKH, CEIEKIUU, OMOTEXHOJIOTUH, BOIIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buonorus» Ha yrIyOJI€HHOM YpPOBHE
OpUEHTHUPOBAHO Ha MOJATOTOBKY OOYYArOMIMXCS K MOCIEAYIONIEMY MOTy4eHHUIO
Ouonormueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsIX  CPETHETO
npodeccuonansHOoro obpa3zoBanus. OCHOBY €0 COACPKaHHs COCTABIISIET CHCTEMaA
OMOJIOTMYECKUX 3HAHWUW, TMOJIYYEHHbIX TMpPU HU3YYEHUH  OOy4arolUMUCs
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3JesioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHHS TOMY4yaloT pa3BUTHE. Tak,
pacmipeHsl U yriIyOJieHbl OMOJNIOTMYecKHWe 3HAHHS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3MEe YEJOBEKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KAK OPHUEHTHUPHI JUIS MOCIIETYHOLIETO
BbIOOpa mpodeccur. Bo3MoxkHA Takyke MHTErparusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIIMMH 3HAHUSIMH, MOJIYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YyYEHUU
busuKy, XuMuu, reorpaduy U MaTEMATUKH.

CrtpykTypa mporpamMmbl 1o ydyeOHOMy mnpenmery "buonorusa" otpaxaet
CHUCTEMHO-YPOBHEBBI M 3BOJIIOLUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KMBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliy, IBOJIIOIMU OPraHUYECKOr0 MHpa Ha 3eMIle,
COXpaHEHUs OHoJorM4yeckoro paszHooOpasus miaHeTsl. Tak, B 10 kmacce
U3y4alOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOTMM, SMOPHUOJIOTMH U
OHOJIOTUN PA3BUTHUSI, TEHETUKA U CEJIEKUUU, OMOTEXHOJOTHMH U CHUHTETUYECKON
OMOJIOTHHY, AKTyalIM3UPYIOTCS 3HAHHUS OOYydYarIIMXCA MO OOTaHUKE, 300JI0THH,
aHATOMMH, (PU3NOJIOTUH YETIOBEKA.

VY4eOnbiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOCHHE
00yJarouMucs: OUOJIOTMYECKUX TEOPUN M 3aKOHOB, UAEH, IPUHLUIIOB U MIPABUIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPa3sMH M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIyJIAIINY,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOLIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAHMSIX B OMOJIOTUH, IPUKIIAIHBIX aCIIEKTax OMOJOrnyecKux 3HaHui. Jlis
pa3BUTHSA W TOJJCPKAHUS HHTEpeca oOydaromuxcs K OWonoruu Hapsagy co
3HAYUTEIHbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepHala B COACPKAHUH MPOTPaMMbI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUS
TOM WA MHOW oOjacTu OWOJIOTHMH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOEeKHBIX
YU€HBIX B PELLICHUE BAXKHEUIINX OMOJIOTMUYECKUX U 3KOJOTUYECKUX MTPOOIIEM.

Lenp n3yuenus yueOHnoro npenmera «buonorus» Ha yrimyOnéHHOM YpOBHE —
OBJIaJiIcHUE  OOYyYaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
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OpraHW3allMM >KWBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHHne yMEHUU
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpPECA K ONMpPENeEHHON 00JacTu
poecCHOHaNbHON JIeATeNTbHOCTH, CBSI3aHHOM C OHOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIJIsl TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHusI.

JlocTixkeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIIIyOJIEHHOM YPOBHE 00€CTICUMBAETCS PEIICHUEM CIICAYIONINX 3a/a4:

OCBOCHHME OOYYAIONTUMHUCS CHUCTEMbI OHMOJIOTMYECKUX 3HAHHWMN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
paBuiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTHUHY MHPA; O
CTPOCHUHU, MHOroo0pa3uM M OCOOCHHOCTSIX OMOJOTHMYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJIAINS, BUJ, OMOTeOIeH03, Onocdepa); O BRIIAIOMINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCJIEJIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOY4YaromMXcsi ¢ METOJaMHU TO3HAHUSl >KUBOM TMPUPOJIBI:
UCCJIEIOBATENILCKUMHU  METOJIaMU  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOU OMOJIOTHH, SMOPHUOIOTHN U OMOJIOTHH Pa3BUTHS, TCHETUKH M CEIICKITUH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJeOHTOJOTHH, JKOJIOTHH);
METOJIaMH CaMOCTOSITEILHOTO TPOBEJCHUS OHOJIOTMUECKUX HCCIEOBaHUN B
nabopatopun W B mOpupoae (HaOMIOACHUE, HW3MEPEHHE, HSKCIEPUMEHT,
MOJICJIMPOBAHUE);

OBJIQJICHUE OOYYAIONIUMHUCS yMEHUSMH: CaMOCTOSITEIIBHO  HAXOJUTh,
aHAJIM3UPOBATh M HCMOJIb30BAaTh OMOJOTMYECKYH0 HH(OpPMAIMIO; TOJH30BAThHCS
OMOJIOTUYECKON TEPMUHOJIOTUEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-PKOHOMUYECKMMH U  JKOJOTUYECKUMHU
mpo0jeMaMu YeJIOBEYECTBA; OIICHWBATh TOCIEACTBUS CBOCH NESATEILHOCTH TIO
OTHOIIEHUIO K OKpY)KAIoIeH MPUPOTHON Cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3[I0POBBIO  OKPYXKAIOLIUMX  JIIOJIei; OOOCHOBBIBATH W  COONIOJATh  MEPHI
npoduiiakTUKU WHGEKITMOHHBIX 3a00JIeBaHUM, TIpaBUia MOBEJACHUS B MPUPOJE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBIYAITHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMECHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHMOJIOTHH;

pa3BUTHE Y 0OYyYAIONINXCSI MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B IIpoIlecCe 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUAMH KM COBPEMEHHBIMU
WCCJICIOBAaHUSIMU B OHOJIOTHH, pEIIaeMBIMH €I TMPOOJIeMaMH, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCIEOBAHMUS, TPOBEJCHUS DKCIIEPUMEHTANIbHBIX UCCIICIOBAHUMH,
perieHus: OUOJIOTHYECKUX 3ajlad, MOJEIMPOBAHUS OHOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE Y 00YyYaIOMUXCsl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJE B
L[EJIOM U K OTJICTIbHBIM €€ 00BEKTaM U SIBICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOM,



TeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TMOBEACHHUS B MPHPOJE;
UHTETPAIH €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHre  00y4aroIIMMHUCA  KOMIIETEHTHOCTH B palMOHAJIbHOM
IPUPOJIOTIONIB30BaHUHU (COOIOCHUE MpaBWJI MOBEACHUS B NPUPOJE, OXpaHbI
BUJIOB, SKOCHUCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3I0POBbSI U 3/I0POBBS
OKpyXarommx Jrojned  (coOmomeHuss Mep  npoduiakTuku — 3a00JIeBaHUM,
obecrieueHne OE30MACHOCTH KU3HEACSITEIFHOCTH B YPE3BBIYAMHBIX CHUTYaIHMSIX
OPUPOJHOTO U  TEXHOIEHHOI'O XapakTepa) Ha OCHOBE HCIOJb30BaHUs
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOMN KU3HU;

CO3/IaHME  YCIOBHH 11  OCO3HAHHOTO  BbIOOpa  OOyYarOIIUMHUCS
VHIMBUTyaJIbHOMN o0OpazoBarenbHOI TPACKTOPUH, CIOCOOCTBYIOMIEH
HOCIEAYIOWEMY MNPOPECCUOHATBHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHMBUYyJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncao 4yacoB, OTBEICHHBIX HA U3yY€HHE OMOJIOTUMM Ha yriyOJeHHOM
YpOBHE cpeaHero oodiiero odpazoBanusi, coctasiser 102 gaca: B 10 knacce — 102
yaca (3 Jaca B HeJIeIIO).

OT10o0p OopraHu3alMOHHBIX (OPM, METOJOB U CPEACTB 0OydeHHUs OHOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHELM(PHUKU €ro COoAepk aHHs M HANpaBJIECHHOCTU Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUs B  OpraHU3alUsAX CPEIHEro
po(heCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBHEM MPU 00y4YEeHNN OMOJIOTHUH Ha YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TPOBEJICHHUE JTA0OPATOPHBIX M TpakTUYecKux paboT. Takxke ydactue
00y4aroluXxcsl B BBIIOJHEHUN MPOEKTHBIX U y4€OHO-UCCIEN0BATENbCKUX padoT,
TEMaTHUKa KOTOPBIX OMpEIENsAeTCSs Y4YUTelleM Ha OCHOBE HUMEIOUIUXCS
MaTepUaIbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKAHUE OBYUEHUA

10 KJIACC

Cozepxanue mpoOrpamMMBbl, BBIAEIECHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyiapctBeHHoO# utorooi arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkast ucTopusi pa3BUTHS
Owonornu.  buomormdyeckue HAyKM M HM3ydaeMble = HMH  TPOOJICMEI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE KW TMOUCKOBBIE HAYYHBIC WCCICIOBAaHHUS B
ouosoruu.

3HadeHne OHOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptuHbl Mmupa. IIpodeccun, cpszanHbie ¢ Ouonoruel. 3HayeHUE OUOJIOTHH B
MIPAKTUYECKON JECATEIIbHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoncTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apseu, I'. Mennens, B. . Bepuaackui, W. I1. [1aBnos, . 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckutii, /. Yorcon, @. Kpuk, /1. K. benses.

Tabmumel 1 cxembl: «CBsI3b OMONOTHHM C APYTMMH HaykaMm», «Cucrtema
OMOJOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTEMBbI U X U3YYeHHUE

JKuBble cuCTEMBI Kak mOpeaMerT Hu3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CHCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCT,
CJIOKHOCTh W YIOPSJOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CaMOOpPraHU3alus,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBIM,
TKaHEBBIM, OpPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(buoreoneHoTHYecKuil), OuochepHbiit. Ilporecchl, MPOMCXOAAIINE B KHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKU >KUBOro. KW3Hb Kak ¢opma CyIIECTBOBAHUS
Marepud. Hayku, n3ydaronine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTtonbl Ouosornueckoi Hayku. HaOmronenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanu3. [londarue o 3aBucuMon u
He3aBUCUMOUW TiepeMeHHOU. [lnanupoBanue skcnepumenta. IlocranoBka u
npoBepka rumnote3. HyneBas runotesa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JnaHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI WCKa)X€HUsT Ppe3yJNbTATOB J3KcnepuMeHTa. lloHsTue
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HW», «buomorndeckue
cucrtembl», «CBOWCTBAa KMBOW MAaTEpUW», «YPOBHH OPraHU3ALMU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBeuecKkoro opranuzmay, «buoreonenos», «buocdepa», «Meroabl
W3YUYCHUSI )KUBOU TIPUPOJIBI».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHHE JIJIsT TPOBEACHUS HAOIOICHUH,
WU3MEPEHUH, IKCTIEPUMEHTOB.

IIpakTnueckass padora «lcronp30BaHUME pA3IUYHBIX METOAOB MpPH
W3YUYEHHUH KUBBIX CHCTEM.

Tema 3. buoJsiorust KJieTKku

Kmetka — cTpykTypHO-QYHKIIMOHAIBHAS €AWHHUIIA KUBOTO. McTtopus
OoTKpbITUA KiIeTKu. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. [LIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHOW KJICTOYHOM
TEOPHUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpomatorpadus, smexkTpodope3, METoI MEUYEHBIX aToMOB, AU(epeHInaIbHOe
HeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uUKCUpOBaAHHbBIX
K1emokK. DIEKTpOHHasi MUKpocKomnus. Koxgoxanvuas muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoncTpanumn

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHS METOJ0OB MUKPOCKOTTUI.

OOopynioBaHHEe: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENIbHbIX,
YKUBOTHBIX U OAKTEPHATBHBIX KICTOK.

IIpakTnueckas padora «l3yyeHue MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadusi, saexkrpodopes, auddepeHuanbHOe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3alus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOAIJIEMEHTHI.
Boma m e€ posb kKak pacTBOpUTEIsS, pPearcHTa, y4acTUE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpErysauuu. MUHEpalibHbIe BEIIECTBA KJIETKH, UX OUOJIOrhYecKas
poib. POk KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BeIlIECTBAa KIETKU. buonormyeckne mnonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpYKTyphl OenkoBoi MoJekyibl. [lepBuunas
CTpyKTypa Oefnka, MNenTHAHas CBsI3b. BTopuuHas, TpeTUdYHas, 4YEeTBEpPTUYHAS
cTpykTypbl. Jlenatypamus. CpoiictBa OenkoB. Krnaccudukammss — OenkoB.
buonornyeckue GpyHkuyun 0enkoB. [Ipuonsi.
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YraeBonbl. MoHOCaxapuapl, AMCAXapUIbl, OJUTOCAXAPHUIBI U TOJIUCAXAPHU/IBI.
OOmuit  mnaH CcTpoeHHs ©  (U3MKO-XMMHYECKHE CBOWCTBA  yIJIEBOJOB.
buonornyeckue GyHKIMH YTIIEBOIOB.

Jlunmuast. ['uapodunsHo-rUApOdPOOHBIE cBOMCTBA. Kitaccudukanust Tunumos.
Tpurmunepunbl, ¢Gocoaumuasl, BOCKH, CTEpOHIbl. buomormdeckue QyHKIAN
aunuioB. OO1Me CBOKWCTBa OMOJOTHIECKIX MEMOpPaH — TeKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TOJYITPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunmun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinasi cniupans. Mectonaxoxaenue u ouonornueckue gpynkuuu JIHK.
Buael PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornyeckue pynkuuun AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [lpyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKuy, npomeoMuKHu.

CtpykTypHas OuoJyiorwsi: OMOXMMHUYECKHE U OMO(DU3NIECKHE MCCIICIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyn. Mooeruposarue
CMPYKMypsl U QYHKYUl OUOMONEKYI U Ux Komniekcos. KomnvromepHwiii ouzaun u
Op2anHuyecKull CuHme3s OUOMOEKYI U UX HENPUPOOHBIX AHATO0208.

JdemoncTpanumn

[Toptpetsr: JI. [Tomunr, [dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «Pacripenenenue XUMHUYECKHMX 3JIEMEHTOB B HEXKHBOU
npupojie», «PacrnpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogudeckas TabauIla XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHune MOJIEKybl BOJbD», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHUE MOJIEKYI
yriieBooBy, «CTpoeHne MOJIeKyn JHUOUAOBY», «HyKIenHOBbIE KHUCIOTBDY,
«Ctpoenune Monekybl ATOy.

O6opyaoBaHue: XUMHYECKas MOCya U 000pyJ0BaHHE.

JlabopaTtopnas pa6ora «O0HapyxeHHEe OEITKOB C MOMOIIBIO KAYECTBEHHBIX
peakuii».

JlaGopaTopnass  paGora  «lccrmemoBaHre — HYKJIEMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IUYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumel KIETOK: 3yKapuoTHYecKas W mpokapuornyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CTtpoeHre MpOKapuOTHIECKOM KIeTKH. KileTouHast cTeHKa OakTepuil 1 apxen.
OcoOeHHOCTH CTpOEHUs] TeTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKapUOT B OMOLIEHO3aX.

Crpoenue 17§ (YyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKH.
[Ina3zmatuueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOPT BEHIECTB Yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCHBHBIN
(muddysusa, obneruéunas aud¢ys3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabora Harpuii-
KaJIMeBOr0 Hacoca. DHJOIMUTO3: MUHOIMTO3, (arouuTto3. DKk3ouuTto3. Kierounas
cteHka. CTpyKkTypa u GyHKIIMH KIETOYHON CTEHKH PacTeHHIA, TPUOOB.

Hutomna3ma. [{uto3one. Llutockener. JBumxenne nurormiazMbl. OpraHouasl
kjeTKku. OHOMEMOpaHHbIE OPraHOUAbI KIETKU: sHAoIazMaTudeckas cethb (D11C),
anmapaT [onpIku, NM30COMBI, HUX CTpoeHHMEe M (QyHKUMH. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHOMAOB KJeTKU. CTpOEHHE TIpaHyJISpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos 6 IIIC. CuHTe3 pacTBOpUMBIX OeikoB. CHUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkwii  (arpaHyfdspHBIA)  DHAOIUIA3MATHYECKUN
petukynyM. CekperopHas QyHkius anmaparta ['onbmku. Moougurkayus b6enxkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEILECTB B KJIETKE. Bakyosn pacTUTENbHBIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KIJIETKM:  MHUTOXOHJPHUM,  IJIACTHUJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIUA MUTOXOHApUN W TuiacTuia. llepBuuHble,
BTOPUYHBIE U CJIOKHBIE TUIACTUABI (POTOCUHTE3UPYIOIINX 3YKapUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouasl kieTku CtpoeHne U GyHKIIUHM HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKHU. Pu6ocompr. IIpomeosicymounvie Guramenmeol.
MukpodunaMeHTsl. Axkmunogvle Muxpoguramenmol. MBpIICUHbIE  KIIETKU.
AKmuHo8ble KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KinetouHbrit
neHtp. CTpoeHHe u JBWKEHHE JKTYTUKOB M PECHHYEK. MUKPOTpyOOUKH
uuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompybouxamu. MomopHnuvle Oenxu.

SAnpo. O6osnouka siipa, XpOMaTuH, KapuoIia3Ma, SAPBIILKH, UX CTPOCHUE U
bynkun. SnaepHbiii 6enkoBbIi MaTpukc. I[IpocTpaHCTBEHHOE pacHONOKEHUE
XpoMocoM B HHTephasHOM siape. Idyxpomamuu u 2emepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. J[umamuxa s0epHou 00010YKU 6 Mumose. Sfoepmblil
Mpancnopm.

Kierounsle BkiatoueHus1. CpaBHUTENBbHAS XapAKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JdemoncTpanumn



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

Tabmumer u cxembl: «CTpoeHHE JYKApUOTUYECKOM KIEeTKn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHune
MUTOXOHAPHUW, «SAapo», «CTpoeHUE NPOKAPUOTUIECKOU KIIETKN.

OOopynoBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepruaIbHBIX KIECTOK.

JlaGopaTopnasi pabora «l3ydeHue CTpOEHUSI KIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTuuyeckas padora «/3ydyeHne cBOWCTB KIETOYHOW MEMOpaHBI.

Jlabopatopnas pabGora «/ccienoBaHue IUIa3MoyIM3a M JIEIJIA3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IIpakTnueckas  padora  «/3ydyeHue  ABMKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB U NpeBpPalleHNE JHEPTHH B KJIETKe

ACCUMUIISIIIAS ¥ TUCCUMIIISILIAS — ABE CTOPOHBI MeTabonm3Ma. Tumnesl oOMeHa
BCIIECTB: aBTOTPOGHBI W TeTEPOTPO(PHBIA. YUacTHe KHUCIOpOJa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHue KieTku: mnpespamieHue ATO B
oOMeHHBIX Tmpoueccax. @OepMEHTATUBHBIA XapakTep pPEaKIUil KIETOYHOIro
MeTtabonu3ma. DEpMEHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnnuns pepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
aKTUBATOpPhl M OEIKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii oT pa3IUYHbIX (PAaKTOPOB.

[lepBUYHBI CHUHTE3 OPraHMYECKUMX BEHIECTB B KieTke. DOTOCHHTES.
AHOKcueenHbIll U OKcueeHHbll Gomocunme3 y obaxmepui. Ceemocoouparowue
nueMeHmvl U NUCMEHMbl PeakyuoHHo20 yeumpa. Pomb XJIOPOILUIACTOB B MPOLECCE
¢dotocunreza. CetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cs. u CAM-munuo
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuyHbix (aKTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTES3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyromue OaKTepuH, Kele300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OaxkTepuu. 3HaUEHUE XEMOCUHTE3A.

AHaspobHble opranu3mbl. Buabl Opokenusi. IIponykTel OpoxkeHHs U UX
UCTIONb30BaHUE UEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTENIN OOJIC3HEH.

AspobHbIE OpraHU3MBl. Orarbl DYHEPreTUYECKOIO oOMeHa.
[TonroroBuTenbHbI 3Tan. ['MHKOIN3 — 6ECKUCIOPOIHOE PACILICIVIEHUE TIIFOKO3BI.

buonornyeckoe OKUCIEHHE, WIH KIETOYHOE JbIXaHue. Poiab MUTOXOHIpUI B
nporueccax onogornyeckoro okuciaenus. [Hukmmueckue peakiun. OKUCIUTENBHOE
dbochopuupoBanue. Iuepaus memopanunozo epaduenma npomoros. Cunmes ATD:
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paboma npomonnot ATD-cunmaszwl. IlpenmymiecTBa a’poOHOrO TyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. DD (HEKTUBHOCTH YIHEPTEeTUUECKOTO OOMEHA.

JdemoncTpanuu

[Toptpersr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenprapar, 11. Mutyem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHIECKU 0OMen», «bruocuaTe3
oenka», «CTpoeHue pepMeHTa», « XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBON MHUKPOCKOI, 00OpYIOBaHHUE JJII MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass pabGora «l3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTajla3bl)y.

Jlabopatopnass pabGora «M3yueHue (HEepMEHTATUBHOIO paCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U AKUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrseHHass uHGopManus U peaju3anus €€ B KiIeTKe

Peakunn matpuunoro cuHTe3a. [IpMHIMO KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHON nHbopmanuu. [ eHeTnyeckuii
KOJ, €ro cBouctBa. TpaHckpunuusa — wmaTtpuunbeli cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnanus u e€ sransl. Yuactue Tpancnoptaeix PHK B 6uocuntese Genka.
YcnoBusi O6uocuntesa Oenka. KomupoBanuwe amuHOKHCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapUOT. Peryisiius akTMBHOCTM T€HOB y NpokapuoT. ['mmoresa
onepoHa (®. XKaxo0b, XK. Mano). Moaexynapuvie mexanusmvl 3KCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsius 0OMEHHBIX
MPOLIECCOB B KJETKE. KIIeTOUHBIN roMeoCTas.

Bupycel — HexieTounbie (hOpMBI JKU3HU U 00NHUraTHbie napa3utbl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

Bupychsie 3a6oneBaHus 4elioBeka, >kUBOTHbBIX, pactenuit. CITN/, COVID-
19, counanbHpie ¥ MEAUIIMHCKUE TTPOOTIEMBI.

buoungopmamura: unmeepayua u anaruz 6onvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbl 00cmasKu 1eKkapcms.
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JdemoncTpanumn

[Toptpetsr: H. K. Konsnos, /1. 1. IBaHOBCKHIA.

Tabmuiel u cxemsl: «buocuaTes Oenkay, «I'eHeTHYeCKHi Koy, «Bupych»,
«baktepuodarm.

IIpakTuyeckas padora «Co3zgaHue MoeId BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJ KJICTKHU

Knerounslii 1mukia, ero mnepuoabl W peryisuua. WuTepdaza u  MuUTO3.
Oco0eHHOCTH TPOLECCOB, MpoTeKaromux B HHTepdaze. [1oAroroBka KIEeTKH K
nenennto.  [lpecunTeTndyeckuid  (MOCTMUTOTHYECKHUH),  CHUHTETHYECKUH U
MOCTCUHTETHYCCKUH (MPEMHUTOTHICCKUN) TIEPHOIBI HHTEP(DA3HI.

Marpuunbii cunre3 JIHK — perumkxanwms. IIpunnunser pernmumkanum JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUIAPAIJIEIBHOCTD.
Mexannzm perukanuu JIHK. Xpomocombl. CtpoeHnne xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTUIl. JIUIJIOMJHBIA W
TalIONIHBI  HAaOOphl XpoMocoM. ['omomoruyHbie Xpomocombl. [lomoBwie
XPOMOCOMBI.

Henenune knetku — Muto3. CTalui MUTO3a U MPOUCXOISIINE B HUX MTPOLECCHI.
Tunel muto3a. Kapnoknnes u nuTokuHe3. buonornueckoe 3HayeHUEe MUTO34.

Perynsuust mutoTMueckoro uukina kietku. [Iporpammupyemasi KjaeTodHas
rudens — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAbHAsS TEHOMUKA. Mexanusmuol
npoaugepayuu, oup@epenyuposku, cmapenus u euberu xiemok. «lL{ugposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanumn

Tabmuubl u cxembl: «KWU3HEHHBIM UK KIETKW», «MuTo3», «CtpoeHue
xpomocomy, «Permmmkarusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapatbl: «MUTO3 B KIETKax
KOpEUIKA JTyKa».

JlaGopaTopnass  pabdora  «l3ydyeHume  XpoMOCOM  Ha  TOTOBBIX
MUKPOTIpenapaTax.

JlabopaTtopHnas padora «Habmonenre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOIIperapaTax ).

Tema 9. CTpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTU CTPOCHUS U )KU3HEEATETLHOCTH OJTHOKJIETOYHBIX OPTraHU3MOB.
bakTepun, apxeu, OJHOKIETOUHBIE T'PUObI, OAHOKJIETOYHBIE BOJAOPOCIH, IPYyrue
npoTucThl. KoJIOHHANIbHBIE OPTaHU3MBI.
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B3anmoCBsA3p 4YacTell MHOIOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucreMsl opraHoB. OpranusM Kak eInHoe neinoe. [ 'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTebHas,
NOKPOBHAs, IMPOBOJMAIIAs, OCHOBHas, MexaHHueckas. OCOOEHHOCTH CTPOEHUS,
(YHKUMNA 1 PacIONOKEHHS TKAHEH B OpraHax pacTEHUU.

TkaHW KMBOTHBIX M YEJIOBEKA. [HIBI KUBOTHBIX TKAHEW: DIIUTEIINAIIBHAS,
COCMHUTENIbHASA, MBbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOCHHs, (YHKIUN U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE U T€HEpaTUBHBbIE OpraHbl pacTeHuil. OpraHbl H
CHCTEMBI OPTAHOB )KUBOTHBIX U YenoBeKa. DyHKIIMHM OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapyHbli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COCUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONMU3MBl M HACTHM. JIBMI)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllevHas cuctema. Peduiekc. CkeneTHble MBIIILIBI U UX padoTa.

[Iutanne opranusmoB. lloryomieHue BOIBI,  YIVIEKHCIOIO Tra3a W
MHHEPAIBHBIX BEIIECTB pacTeHUsMU. lIuTtanue XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIeBApeHUE. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOIO TpakTa. IlnmeBapurenbHbie kenme3bl. [InmeBapuTenbHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3mMoB. [[pixanue pacteHuid. Jlpixanue >kxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /[prxarenbHas HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema 4elioBeka. MeXaHu3M BEHTWIILUHUM JIETKUX y NTUL U
MieKonuTaromux. Perymsmus apixanus. J{prxatenbHble 00bEMBI.

TpaHCIIOPT BEMIECTB y OPraHU3MOB. TPAHCIIOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemeCcTB y KUBOTHBIX. KpoBeHOCHass cucrema W €€ Oprassbl.
KpoBeHoCcHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE COCyllbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHMOHHBIE
YCIIOXKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepala v €€ perysiuus.

Brinenenne y opranusmoB. Beigenenue y pacreHuid. Beigenenue y
KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. Opranbl BelaelieHus. DOuibTpanus,
CEKpelysi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJEICHUS.
CBs3b MOJOCTH TEJIa C KPOBEHOCHOM M BBIICIIUTENIBHON CUCTeMaMu. Beiaenenue y
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MO3BOHOYHBIX JKUBOTHBIX M yeinoBeka. [louku. CTpoeHne u (pyHKIIMOHMpPOBAHUE
He(poHa. OOpa3zoBaHKE MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuil M LUCTHl MNPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UATHl. OUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. lIOKpOBBI M HMX NIPOU3BOIHBIE.
3ammTa opranu3zMa ot Oojne3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaéHHBIH W NpUOOpEeTEHHBIN crnenupuIecKuii
UMMYHUTET. Teopus KiIOHaIbHO-celeKTUuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxumocts U perymsuus y  OpraHu3moB. Pasnpaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. Takcucel. Pa3npa)kxuMocTs U peryssnms y paCTCHUN.
PoctoBble BeliecTBa U UX 3HaAYECHUE.

HepBHast cucrema u pediiekTopHas peryisius y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTHEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOCHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/IENIBl TOJOBHOIO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Peduekc u
pedexTopHas nyra. be3ycnoBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopanpHas peryisuus U 3HIAOKPUHHAs CUCTEMA >KUBOTHBIX U YEIIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3anMocBA3bp HEpBHOW UM 3HJIOKPUHHOM cucTeM. [ 'umoranamo-runoguiapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIC BOJIOPOCTH», «MHOTOKIETOYHBIE
Bojopociam», «bakrepum», «lIpocrenmme», «Oprassl LBETKOBBIX PACTCHHI,
«CucreMbl  OpPraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHune
HaceKkoMbIx», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue crelsy,
«CTpoeHME JNUCTOBOW IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEJIET 4eIOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas

cucreMa», «HepBHas  cucrema», «Koxa», «MpbllieyHas  cUCTEMay,
«BplaenuTenbHas cuUcTeMay, «IHIOKpUHHAA cucteMa», «CTpOEHHE MBIIIIbDY,
«Ammynuter»,  «Kumednonosoctueie», «Cxema  TUATaHUA  PACTECHUIN,

((KpOBeHOCHBIe CHUCTCMBI IIO3BOHOYHBIX JKHUBOTHBIX), «CTpO@HI/Ie TuAapbD),
((CTpOCHI/Ie IUIaHApHUM, ((BHyTpCHHee CTPOCHUC HOXKACBOI'O YCPBIA», ((HCpBHaH
CHCTCMa pBI6)>, «HepBHaH CHCTCMaA JLITYHIKH, ((HCpBHaH CHCTCMa
IIPCCMBIKAIOIITUXC), ((HCpBHaH CHCTCMa IITHUID», ((HCpBHaH CHUCTCMa
MIJICKOITUTAIOIINX», «HepBHaH CHUCTEMA YCJIIOBCKA)», «P erJIeKC)).
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OOopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHKpPOIpENapaThl OJHOKIETOUYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pPAaKOBHHBI MOJUIIIOCKOB, KOJUIEKUIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YEJIOBEKa,
o0opyoBaHue ISl AEMOHCTPALMK TOYBEHHOTO M BO3IYIIIHOTO MUTAHUS PACTCHUH,
pacierieHus KpaxMaia 1 OeIKOB MO/ AecTBUEM (pepMeHTOB, 000pYAOBaHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTtopHas pa6ora «/3yueHue TkaHel pacTeHUII.

JlaGopaTopHasi padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTECHHUS.

Tema 10. PazmHoxkeHre 1 pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OPraHW3MOB: Oecronoe (BKJItOuYas BETeTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHHUSA:  I[OYKOBAHUE,  CHOPYJISLUS,
(dparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. llonoBbie KneTku, wian ramersl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronmorndeckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Meio3 M €ro MecTo B >KM3HEHHOM IHKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Burhe. ['amerorenes y xKUBOTHBIX. [10JI0BBIE KeEe3bl.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeTOK. CriepMaroreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe ©W SMOPHOHAIBHOE pa3BHTHE JKUBOTHBIX. CIoOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HayKa
0 Pa3BUTHUM OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUONOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuu sMOpuOreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOmenme. Tumbl  npoOneHus.
Jlemepmunupoeannoe u Hedepmunuposanmoe Opoobnenue. brnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJICHUST MIICKOMUTAIONMIUX. 3apOJIbIIIEBbIE JIMCTKU
(racTpymsitius). 3aKiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BIUSHUE YacTeil pa3BUBAIOIIETOCA 3apojbllia (SMOpPUOHANIbHAS HMHIYKLIHS).
3aknajka IUTAaHA CTPOEHMSI JKMBOTHOTO KakK pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusiHue Ha >MOpHUOHANIBHOE pa3BUTHE PaA3TUYHBIX
(aKkTOPOB OKpYKAOILEH CPEIBL.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHansHbI Tnepuon. [lpsmoe u
HempsMoe pasBuTtHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3Ha4YeHHE NPSIMOTrO W HENPSMOIo
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pPa3BUTHSA, UX PACOPOCTPAHEHHE B Mpupojie. Tumbl pocta KUBOTHBIX. DakTOphI
pEryJISiIuU POCTa KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHATBLHOTO Pa3BUTHUS
y KHUBOTHBIX M 4esoBeka. [leproabl oHTOreHe3a uenoBeka. CTapeHue U CMepPTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. (OOpa3zoBaHWe CHOp B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U PA3BUTHE  PACTUTENBHBIX
opraHu3MoB. /[BoiiHOE OIIOAOTBOpPEHUE Y IBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTUE CEMEHHU.

MexaHu3Mbl peryssiuyd OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JdemoncTpanumn

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

Tabmumel 1 cxembl: «BereratuBHOe pasMHOXeHHE», «THIBI Oecmoyioro
Pa3MHOXKEHUA», «Pa3MHOXEHHE XJIaMUIOMOHAJb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHO)eHue ruapsy, «Menosy, «XpoMocoMmsly, «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHesa», «llpsamoe u
HEMpsiMOe pa3BuTue», «Pa3BuThe Maiickoro xyka», «Pa3Butue capaHdym»,
«Pa3BuTHe NATYIIKW», «J|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTCHUIN»,
«CtpoeHue ceMsiH OJTHOJIONBHBIX M JIBYJIOJBHBIX pacTeHUI», «KU3HEHHBIN ITUKI
MOPCKOH KaIyCTbDy, «  KU3HEHHBIN UK MXa», « KU3HEHHBIN [IUKJ NAIOPOTHUKAY,
«OKHW3HEHHBIN TUKIT COCHBIY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK MU
CIIEPMATO30UI0B, MOJIENb «LIMKIT pa3BUTHSA JISATYIIKUY.

JlaGopaTopHasi padora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpENapaTax».

IIpakTnueckass padora «BbIABICHHE NPU3HAKOB CXOJCTBA 3apPOIBILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICIITUX PACTCHUIN.

11 KUIACC

Tema 1. 3apoxnaenne W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHH B
omosiorum

OpomonmoHHasgs teopuss Y. JlapuHa. IIpeanochliku BO3HUKHOBEHMS
napBuHu3Ma. JKusHp u HayuHas nesrenbHocTs Y. JlapBrHa.

JIBMoKyIIMe Cuiibl 3BOJIOLMY BUJIOB 110 Y. JlapBuHY (BbICOKAst HHTEHCUBHOCTD
Pa3MHOXXEHUS OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).
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Odopmnenue cunteTnyecko Teopun s3Bonmtonun (CTD). HeltpanbHas
Teopust sBomouud. CoBpeMeHHas HBOJIOUMOHHAs  OWoJOrus. 3HAYEHUE
HBOJIIOLIMOHHON T€OpUHU B (POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoncTpanumn

[Toptpetsl: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KioBwe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
beinses.

Tabmuubr u cxembl: «Cucrema »xuBoit mnpupoasl (o K. Jlunuew)y,
«JlectHunia xuBbIX cymiectB (mo Jlamapky)», «MexaHusm (GOpMUPOBAHUS
MPUCTIOCOOJICHU y pacTeHuil W >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
mapipyta mytemectBus Y. lapsunay, «Haxonku Y. {apsunay, «Dopmbl 60psObI
3a cymectBoBanuey, «llopoabr romy6eit», «MHoroobpasue KyJabTYpHBIX (opM
KammycThl», «[1opoasl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX BHJIOB
(mo Y. [apBuny)», «CxemMa COOTHOLIECHUSI JBWXYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHAasl €QUHULIA 3BONMOUUA. COBPEMEHHBIE METOBI
OIICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl mnomyisiui. M3meHnenue
reHooHJa TOMyJSIMKA KaK DSJIEMEHTApHOE SBOJIONMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (AKTOpPBI (JIBIKYIIME CHJIbI) SBOJIONMUA. MyTallMOHHBIN
npouecc. KomOuHaTMBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpPaBJICHHBIC N3MEHEHHSI YaCTOT aJUIeNIel B MOMysAIusAxX. DPdeKkT ocHOBATEIS.
Ippexm b6ymouinounozo eopaviuwika. CHUdCEHUe 2eHemuuyecKko2o pazHoobpasus:
npuuunsl u creocmeust. llposenenue sgpgpexma opeiigha eeHo8 8 OONLUIUX U MATBIX

HONYIAYUSIX. Murpanuu. N3onsuus NOMYJIS LUK reorpaduyeckas
(mpocTpaHCcTBEHHAs ), Onosiornyeckas (penpoyKTUBHAS).
EctecTBeHHbIII 0TOOp — HampaBisAOmMi (akrop 3Bomouud. DPopMbI

€CTECTBEHHOTO  OTOOpa:  JBWKYIIUMA, CTAOWIM3UPYIOMIUMA,  pa3pbIBAONIUi
(mu3pynTuBHbIi). [lomoBoit oTOOp. BO3HMKHOBEHHE U HBOJIIOIUS COIMAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOieHHOCTh  OpraHU3MOB  KaK  Pe3yslbTaT  MHUKPOIBOJIOIUU.
BosnukHOBeHME MPUCTIOCOOTIEHUN Y OpraHu3MoB. ApoMOp(oO3bl U MU0 TANITALIHH.
[Tpumeps! npucnocobieHni y OpraHu3MoB: MOpdooruueckue, pu3noaIoruyecKue,
onoxuMuyeckue, moBefeHueckne. OTHOCUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BuumooOpa3zoBaHue Kak pe3yJbTaT
MUKPOAIBOIOIMHU. M3omsamus — kimodeBod ¢dakTop BUAoo0Opa3oBaHus. Ilytm u
CIIOCOOBI BH1I000pa30BaHUS: aJIoONaTPpUUIECKOe (reorpaduueckoe),
CHMIIATPUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOuIU3aus,
rubpuansanys). JuTenbHOCT BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HO00pasHsl.
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Ponb »BONIOMOHHONW OHWOJOrMM B  pa3pabOTKE HAYYHBIX METOJ0B
coxpaHeHHUsT OMopa3HOOOpa3usi. MUKPOIBOJIONHS M KOIBOJIONHS ITAPAa3UTOB M UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBOBI ¢ HE.

JdemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Malip.

Tabmuipl 1 cxeMbl: «MyTallMOHHasE HM3MEHUYUBOCThHY, «llomymsimonnas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitHOepray», «/IBrxyue
CWJIBI 3BOJIIOLUNY, «IKOJIOTHYEcKas U30JSLUs MOIMYJALHUNA CEBaHCKOM (opeany,
«l'eorpaduueckass M30JA10US  JMCTBEHHULIBI CHUOMPCKOM M JIMCTBEHHUIIBI
naypckoin», «llomynsiimoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JCHUCTBUSL €CTECTBEHHOTo oTOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«MBaycTpuanbHblii MenaHu3M», «JKuBble Uckomaemeie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantanuuy, «lIpucnocobneHHOCTh OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Bunel-nBoiiHukn», «CTpyKTypa BuUIa B
npuponie», «Crnocodsl Bua0o00Opa3oBaHusy», «l'eorpapuyeckoe BUI000pa3oBaHUE
TpEX BUJOB JIAHJIBIIIEH», «IKOJOTHYECKOE BHMJI000PA30BAHME BHUJIOB CHUHUID),
«Ilonunnonnel pactenuit», «KamyctHo-penednsiii THOpUT.

Oo6opynoBanue: repOapuy pacTeHU, KOJUIEKIIUN HACEKOMBIX, Uyyuena NTHIL U
3Bepell ¢ MpuUMepaMH pas3JIMYHBIX MPUCIIOCOOJIEHUM, uyderaa NOTHL U 3Beper
pasHbIX BHUAOB, repOapuu pacTeHUd OJM3KUX BHUAOB, 0O0pPa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlaGopaTopnasi padora «BbIsiBIeHHE H3MEHUMBOCTH Y 0COO€H OJHOTO
BUJIA».

JlaGopaTopnass  paGora  «llpucmocobneHuss  oOpraHu3smMOB M HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHUE BHUJOB MO MOP(POJIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoaOuus U eé pe3yabTaThl

Meroasl u3ydeHHsT MakpodBorouuu.  [laleoHTOIOrMYEecKHE  METOABI
u3ydyeHus oHBomouud. Ilepexognbie ¢GopMbl U (UIOTEHETUYECKUE  PSAIb
OpPraHU3MOB.

buoreorpaduyeckue metoapl u3yudeHus sBomtonuu. CpaBHeHHE GUOpbl U
dbayHpl MaTepuUKOB W OCTPOBOB. bmoreorpadudeckue obmactu 3emmn. Bumbl-
SHAEMUKHU U PEIIUKTHI.

OMOPHOIOTHYECKHE U CPAaBHUTEIHbHO-MOP(OIOTHIECKHE METOAbl U3yUeHUs
IBOMIONMU. ['€HEeTMUEeCKME MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOTrMYHBIE W  AHAJIOTUYHBIE  OpraHblL
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTH4YEeCKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['oMonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HUIOT€HETUYECKHUX
JIEPEBLEB.
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XPpOMOCOMHBIE MYTallMH U 3BOJIIOLMSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBWiIa) dBOMONMH. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs sBoMONMH. AmantuBHas paguaius. HepaBHOMEpHOCTH TEMIIOB
DBOJIOLIHH.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. I'ekkerb.

Tabmuubl 1 cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedane»y,  «Punnodursr»,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeld KOHTHUHEHTOBY,
«PenukTely, «HavanbHble CTaguu 3MOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTHYHBIE OpraHe», «PyJaUMEHTHI»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI 4YelOBeKa W ImUMMaH3e», «[1aBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIFOLIII.

ObopynoBaHue: KOJJICKIIUH, TepOapuu, MYJSKH HCKOMAeMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe ;KU3HA HA 3emJie

HayuHble ruUmoTe3bl MPOUCXOXKACHHUS KU3HM Ha 3emie. AOUOreHe3 WU
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHS JKU3HU U €€ onpoBepxkeHue onbitaMu .
Penu, JI. Cnannanuanu, JI. [lacrepa. [Ipoucxoxaenue sku3HU U aCTPOOUOIIOTHS.

OCHOBHBIE ATaIbI HEOpPraHW4YeCKON HBOJIFOLIUY. [InanerapHas
(reojoruyeckas) SBOJIONUA. XHMHUYECKas »dBOJIONUSA. AOHOTCHHBIH CHHTE3
OpraHnyeckux BemecTts n3 Heopranundeckux. Omeir C. Mumnepa u I HOpm.
Oo6pazoBanue monuMepoB U3 MmoHomepoB. KoaiepBaTHas runore3a A. WM. Onapuna,
rurnoTe3a mnepBuyHoro OynpoHa Jk. XonaeitHa, reHeTwueckas rumoTe3a [
Ménnepa. PubGozumsl (T. Yex) u runoreza «mvupa PHK» VY. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emumn u Meroasl €€ wu3ydeHus. lckomaemble OpraHU4ecKue
octatku. ['eoxpoHosiorus u e€ wmeroabl. OTHocuTenbHass W aOCOJIIOTHAs
reOXpOHOJIOrHs. ['€0XpOoHOIOrHYecKast Kaja: 30Hbl, Pbl, HEPUOBI, SITOXH.

HavaneHple 3Tanbl opraHnuyeckoi spomouud. llosBieHne u 3BomronuUs
NEPBBIX KJIETOK. DBOJIOLUSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKM KaK aHaJIOT MEPBbIX Ha 3emMile COOOIECTB.
Crpomaronutsl. [IpokaproTHI M SyKaprOTHI.

[Tpoucxoxaenre sykapuoT (CHMOHUOTeHe3). DBOIIONMOHHOE MTPOUCXOKIACHHE
BUpYycOB. lIpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATambl SBOJIONHUMA BBICIIUX pacTeHuil. OCHOBHBIE apOMOP(O3BI
pacrennii. Bpixon pacremunt Ha cymry. [losBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. lIpoucxokIeHue UIBETKOBBIX
paCTEHUM.

19



OCHOBHBIE 3Tambl HBOJIONHMHM KUBOTHOTO MHpa. OCHOBHBIE apoMOpPQO3bI
KUBOTHBIX. BeHackas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOp0OBbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuii u pentwinil. [Ipoucxoxnenne MIECKONUTAIONINX U
ntull. [lpuHnun xmoyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
II03BOHOYHBIMH )KUBOTHBIMU CYIIU.

PazButne xu3HM Ha 3emiie MO 3paM U MEPHOJIaM: apXeul, MpPOTEepPO30H,
najgeo3oi, Me3030M, KaiiHo30#l. OOmas xapakTepUCTHKa KIMMara U
IEOJIOTUYECKUX TMpoueccoB. [losBieHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: €ro ycliOBUs U BIMSHHUE HA Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHHUSI — SKOJOTHUYECKUE KPU3UCHI Ipouuioro. [lpudnnbl un
CIEACTBUSI MAacCOBBIX BBIMUpPAaHWM. COBPEMEHHBIN JKOJOTMYECKHM KPU3HUC, E€r0
ocobennoctH. [Ipobiiema coxpaneHus 6nopa3sHooOpas3us Ha 3emie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccupukaruu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoncTpanumn

[Toptpets: @. Penu, JI. Cnanmanuanwy, JI. Ilactep, . . Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuupl u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
W3YUYEHHIO CaMO3apoXKIeHUs ku3Hm», «Cxema ombiTa C. Mumiepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  »Bomounn», «l'eoxpoHonoruyeckass — IIKanan,
«HauanbpHble 3Tanbl OpraHUYeckoi sBoonun», «Cxema 00pa3oBaHUSI IYKapHUOT
nyTéM cumoOunorenesa», «Cucrema XUBOW mNpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacteHuit», «PuHHOMUTH, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokserounsle  Bogopociny, «Mxwu», «llamopoTtHukm», «l'oocemMeHHbIE
pacTteHusn», «OpraHbl HBETKOBBIX pACTEHUIN», «CXeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIXY», «lIpocteitmme», «Kumeynononoctueiey, «Ilnockue
yepBu», «YUnenucroHorue», «PeiOb», «3eMHOBOAHBIC», «IIpecMBIKarOIIHECS,
«lItney, «Miekonurarommey, «Pa3BuTue )KU3HU B apXeUCKou 3pe», «Pa3Butue
JKU3HU B IIPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HM B TAJICO30MCKOU 3pey,
«Pa3BuTHE KNU3HU B ME3030MUCKOM 3pey», «Pa3BUTHE KU3HU B KAWHO30MCKOM dpeEy,
«CoBpeMeHHas cucTtemMa OpraHu4eCKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OTMAEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAJKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4elia ITHI[ W 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas gaGoparopnasi  pa6ora «MojgenupoBaHue  OMBITOB
Munnepa—tOpu 1o n3y4eHuto abMOreHHOI0 CUHTE3a OPraHNnYeCKUX COCAMHEHUI B
NEePBUYHON aTMochepey.

JlaGopaTopnasi padora «/I3yueHue M OMHCaHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.
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IIpakTnueckass padora «l3yueHre OCOOCHHOCTEM CTPOCHUSI PaCTECHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «l3yueHre 0COOCHHOCTEN CTPOCHMS TTO3BOHOUYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AaHTPOIIOT eHe3

Paznensl 1 3a7aun aHTPONOIOTHU. METOIbI aHTPONOJIOTUH.

CraHoBJIEHUE TPEACTABICHUN O MPOUCXOXKICHUM 4YelOoBeKa. PenuruosHeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CX0ACTBO YenoBEKAa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MoOpdoIoTHIECKHE, AMOPHOJIOTUYECKUE, (bU3HOTOTO-OMOXMMUYECKHE,
noBesieHueckue. OTauyus 4ejaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrxymue cuiibl (haKTOphl) aHTPOIIOTeHe3a: OMOIOTHIECKUE, COIMATbHBIC.
CooTHoIIeHNE OMOTOTHIECKUX M COMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHE 4YenoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE TIPEKH YeIOBEKOOOPa3HBIX 00€3bsH U
J0JIe. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JtoAeh. UenoBek yMelblid, MepBbie
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U IEPBBIM BBIXOJ JIFOJEH
3a mpenensl  Adpuxku. YenmoBek reimenvOeprckuii  — 0oO0mMNA  TPENIOK
HEaHJIEpTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKa pa3yMHOro. YenoBeK HeaHAEepTalbCKUN
Kak BHJI JIIOJICM XOJOJHOTO KJMMaTa. YeJlOBEK pa3yMHBbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHI YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenaMu AQpuKH.
[TameoreneTrka M NajneoOreHOMHMKA.

DBOJIONUS COBPEMEHHOTO 4eloBeKa. ECTeCTBEHHBIM OTOOp B MOMYJISAIUSAX
YyenoBeka. MyTanMoOHHBIN Tiporiece B moauMopdusM. [lomyisiiuoHAbIe BOJHBI,
npeid reHoB, murpanus U «3(QQPEKT oCHOBATENS» B MOIMYJIAIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. IloHstue o pace. boisbimme pacel: €BporeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepuKkaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnunctBO  4enoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH  pacu3Ma.
[TpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKPYXAIOMEH CpeIbl.
Bnugnue reorpadguueckoil cpeapl W Apeiipa TreHOB Ha MOPQOJOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucUIUIMHApHbIE  MeTOABl B ¢u3udeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTHHU.  ODBOJIIOIIMOHHAST ~ QHTPONOJIOTHS W MAJICOAHTPOMOJIOTHA
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble UCCIEIOBAHUSA MPUPOJIBI YEIOBEKA.
HccnenoBanre KOABOMIONUHN OMOJOTHUECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JdemoncTpanumn

[Toptpetsr: Y. lapBun, JI. JIuku, . 5. Porunckui, M. M. I'epacumos.
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Tabmuibl 1 cxembl: «MeTOIBI aHTPOTIOIOTHIY, «[ OJIOBHOW MO3T YeTOBEKaY,
«YenmoBexkooOpa3Hbie 00e3bAHb», «CKEeNeT dYenoBeKa M CKeJeT IIMMITaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CHUITBI AHTPONOT€HE3a», « DBOJIOLIMOHHOE
IpEeBO  YENOBEKa», «ABcCTpanonurek», «YemoBek  yMmensli», «YenoBek
NpAMOXOISIINI, «/leHncoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIB,
«IIpeaku yenoBeka», « ITanbl SBOJIOIUU YEIOBEKA», «Packl UelIoBeKay.

OOopynoBaHue: MYJSKM — OKaMEHENOCTEeH, NpeaMeToB MaTepuaIbHOU
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykiuuu (pororpaduu) xapTuH ¢
MU(DOJIIOTUYECKUMU U OHOJEHCKUMHU CIOKETaMHU IPOUCXOXKICHUS YeJIOBEKa,
¢dortorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENb
yepena 4YejJoBEeKa M 4Yepena MIMMIIAH3€, MOJENb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMITIaH3€, MOJEJIH TOPCA IMIPEAKOB YEJIOBEKA.

JlabopaTtopnass padGora «V3ydeHme OCOOCHHOCTEH CTpOEHHUS CKeJleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnyeckas padora «/3ydeHne 3KOJOTMYECKHUX afanTallil 4eTOBEKa.

Tema 6. Jxosiorusi — HayKa O B3aMMOOTHOIICHMSX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY KaKIeld cpeaou

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencau, B. H. CykauéBa. Paznmensl u 3amaum
5KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Metoapl sxonoruu. [loneBble HaOmMoAEHUA. DKCIEPUMEHTHI B HKOJIOTHH:
npupoiHble U JaboparopHble. MonenupoBaHue B 3KOJOTHU. MOHHUTOPHUHT
OKPYKaIOIIEH CPeabl: TOKATBHBIA, PETHOHATBHBIA U TJI00ATHHBIMA.

3HaYeHUE DOKOJIOTMYECKHX 3HAHMW JUIA  YEJIOBEKA.  DKOJOTHYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3€M YEJOBEYECTBA C NMPUPOIoH. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U SKOJOTUYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoncTpanumn

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKarOLIEN CPEIIbI».

JlabopaTtopHast padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIICJOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkojorudeckre (HakTopsl ¥ 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanms
IKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUYECKHE, OMOTUYECKHE, aHTponoreHHbIe. O01Ime
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorMueckux (akrtopos. lIpasuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢akropel. CBeT Kak sKomormueckuii (akrop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUM M JKUBOTHBIX IO OTHOIIEHWIO K cBeTy. CHrHaibHas poJib CBETa.
doTonepruoan3M.
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Temneparypa kak skonorudeckuid (axrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skojormyeckuid (akrtop. Ilpucnocobiienus pacTeHUl K
noJiiepKaHuo BogHoro OanaHca. Knaccudukanusi pacTeHM MO OTHOILEHUIO K
Bojie. [Ipucrnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, MOYBEHHAs,
rnyOvHHAs ~ TOJINOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DPU3HKO-XUMHUYECKUE
O0COOEHHOCTH cpel obutaHus opraHuzMoB. IIpucrnocoOsneHuss OpraHusmoB K
YKU3HU B Pa3HBIX Cpelax.

buomornueckne putMbl. BHemHne u BHyTpeHHUE pPUTMBL. CyTOYHBIE H
TOIUYHbIE PUTMBL [Iprcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBHM )KU3HMU.

Xuznennoie Qopmbl opranmsmoB. [loHste o KuU3HEHHOH (Qopme.
XKuznennsle popMBbI pacTeHUH: AePEBbs, KYCTAPHUKH, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OJHOJNETHHE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX: THUIPOOMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a >KU3HHU.

buoTtnueckue paxropsl. Buibl OMOTHUECKUX B3aUMOJEHCTBUM: KOHKYPEHLINS,
XMIHUYECTBO, cUMOMO3 U ero Qopmsl. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPaHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMoOJIecTBUS  (Tomuueckue, (Qopuyeckue, (¢pabpuueckue). 3HAUCHUE
OMOTHMYECKMX B3aMMOJCHCTBUI JJii CYLIECTBOBaHUS OpPraHU3MOB B Cpele
obutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoncTpanumn

Tabmumer u cxembl: «Okosnorudeckue (paxTopsr», «CBETOBOH CIEKTPY,
«IKOJOTrMYECKUE TPYIIbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XHBOTHbIE», «DH3MONIOrMYEecKUe aJanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJOrMYECKHEe PpUTMBD),
«Kusnenuole  ¢opmbl  pacreHuit», <« KuzHeHHble  (QOpPMBI  KHUBOTHBIXY,
«IJKocucTeMa MMUPOKOIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jieca», «Lenn
nuTaHus», «XumHuyectBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KommeHcanmzmy.

Oo6opynoBaHue: repOapuu pacTeHUM MU KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSIHUIO PAa3jM4YHBIX SKOJIOTMYECKHX (PaKTOpoB, repOapuul CBETOIIOOUBBIX,
TEHEMIOOUBBIX W TEHEBBIHOCIIMBBIX PACTCHUU, CBETOJIIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapiu U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUI, yydesna MTUI[ U 3Bepeil, repbapun
pacTeHHii, OTHOCSIIUXCS K TUrpoduram, xcepoduram, Me3oduraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMU XKUBOTHBIX, OOMTAIOIINX B Pa3HbIX Cpelax,
repbapud ¥ KOJNJICKIMH PpACTeHHMA M IKUBOTHBIX, OOJQJalOMIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUU KU3HH, repbapuu u
KOJUIEKIIMM PACTEHH M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKUIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3INYHbIX OMOTUUYECKUX B3aUMOICUCTBUSX.
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JlaGopaTopnasi paGora «BbIsBICHHE MNPUCTIOCOOTIECHUNA OpPraHU3MOB K
BIIMSTHHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBICHHE TMNPUCTIOCOOTIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTtopnass pabora «AHaTOMHUYECKHE€ OCOOCHHOCTH pAaCTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rusi BUA0B U NMOMYJISAIM M

DKOJIOTUYECKHUE XapaKTEPUCTUKH MIOIYJISLINH. [Tonynsius KaK
Oounostorudeckasi cucreMa. Poiab HeoOJHOPOIHOCTH Cpeibl, (GU3NUEeCKuX 0apbepoB U
0COOCHHOCTEH OMOJIOTHH BUJ0B B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyasanui. OCHOBHBIE TIOKA3aTENW TMOMYJSALUU: YUCIEHHOCTh, IUIOTHOCT,
BO3pDacCTHAas M TIOJIOBasl CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIHUS.

DKOJOruYecKass CTpyKTypa nonyssinud. OLieHKa YHUCICHHOCTH TOIYJISLIHH.
JuHamuka nonyisuuu U e€ peryisiusa. buorudeckuil MOTEHIMAN MOIYJISIIHUH.
MoaenvpoBanve TMHAMUKHA TONMYJIsiHuU. KpuBbIle poCcTa YMCIEHHOCTH MOITYJISLINH.
KpuBbie BbDKMBaHMS. Perynsmus YHCICHHOCTH IONMYJSIIUNA: poib (haKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTHYECKHUE CTPATETHH BUIOB (1- U
K-cTparerun).

[Tonatne o0 »KoJOTMUECKON HuUIE BHaa. MectooOuTanue. MHoroMepHas
Mozesb 3KoJiorndeckon HumM Jx.M. XatumHcoHa. Pa3mepbl 3KOJIOTMYECKOH
Huiu. [ToTeHuManpHas U peaaTu30BaHHas HUIIIM.

Bun xak cucrema nomynsuui. Apeansl BUIOB. Buabl U MX >KM3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE YIKBUBAJIICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTPalMil >KUBOTHBIX. buosornueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JdemoncTpanumn

[Toptper: Ix. Y. XaTtunHCOH.

Tabmuiel U cxeMbl: «DKOJOTHUECKHE XapaKTCPUCTUKH  IOMYJISIIUN,
«ITpocTpaHCTBeHHass  CTpyKTypa MONyJsanun», «Bo3pacTHble  OHUpaMUIbI
nonyasiuun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTU 3€MJIM  Pa3IUYHBIMU
opranu3amamm», «Mojensb skonorndeckor Huum Jx. M. XaTunacoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKITUN )KUBOTHBIX.

JlaGopaTopHasi padora «IIpucrnoco0ieHuss ceMsiH paCTeHUHN K pacCEIICHUIOY.

Tema 9. Ikoj0rust CO00IECTB. IKOJOTHUECKHE CHCTEMBI.

CoolOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u Mexay
OpraHn3MaMu B OMOIIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHu3MOB B DHKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTHIL.
Tpoduueckne ypoBHu. Tpoduueckwe uenu u cetu. AOuoTHUECKHE OJIOKU
skocucTeM. [10uBbI M Wbl B 3KOcUcTEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.
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OcHOBHBIE  TIOKa3aTeldud  dKocuUcTeMbl. buomacca u  mpomykius.
DKOJIOTUYECKUE TUPaMU/IbI YK CEN, OMOMAacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiuixu. Duykmyayuu.
HampaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIEecTB — cykieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPONOIeHHbIE BO3JEHCTBUS Ha
cykneccuu. KnumakcHoe coobiectso. bruopasnoodpasue u nmoaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl Mopell U
OKeano8. IKocucmemvl MYHOP, 1€CO8, CMmenel, nyCmbitb.

AHTpOTIOTEHHBIE JIKOCUCTEMBI. ATpodKkocucTeMa. ArpoiieHo3. Pasznuuus
MEXIY aHTPOIIOTCHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dbraopa u dayna. CuHaHTpomm3alys TOPOACKOW ¢ayHbl. buonornyeckoe u
X035ICTBEHHOE 3HAUYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aK0OHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
aKocucTeMax. Poab kackaonozo sghghexma u 6u0o08-30upuxamopos (Kiouesvix
61008) 6 pyHKkyuoHuposanuu sxocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEXKITY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIMN U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll  PA3HbIX Mmunos Ha
CcyOOp2aHU3IMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHO8bl ~ 9KOJI02UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoncTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmumet  u cxembl:  «CTpykTypa  OumomeHo3a»,  «IKOCHCTeMa

HIMPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHbBIC
TPYINbl OPraHU3MOB B 3KOCUCTEeME», «KpyroBopoT BEIIECTB B HKOCHUCTEME,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHUECKaAs TUPaAMUIa YUCEID,
«IKoJornyeckas nmupamuaa OMoMacch, «IKOJIOTHYEcKas MUpPaMUia SHEPTHUM,
«O06pazoBanue Oonotay, «IlepBuyHas cykieccus», «BoccranoBieHue jieca mocie
noxapa», «9KOCHCTEMa 03€pa», «ArporeHo3», «KpyroBopoT BEHIECTB M MOTOK
HHEPrUU B arpoleHo3ey, «[Ipumepsl ypboskocucTtemy.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL |
3Bepeid, repOapuu KyJIbTYpPHBIX M TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIEITb
HKOCHUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onvucanue ypoo3IKOCUCTEMBD.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX.

IKCKypcHs «IKCKYpCUsi B TUIIMYHBIN OMoreoieHo3 (B AyOpaBy, Oepes3HsIK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKYpcusi «IKCKypCUsl B arposKocuctemy (Ha Moje WM B TEIUIMYHOE
XO3SIUCTBO)».
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Tema 10. buocgepa — rinodanbHast IKOCUCTEMA

buocdepa — oOmennanerapHas 000j04YKa 3€MJIM, T/€ CYIIECTBYET WIH
CyIIeCTBOBAJIA XM3Hb. Pa3BuTHe mpeacraBieHuii o omocdepe B Tpynax J. 3rocca.
Yyenune B. U. Bepraackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kuboe
BeIeCcTBO Ouochepsl U ero PyHKIUU.

3aKOHOMEPHOCTH cyliecTBOBaHusa Ouocdepnl. OcoOeHHOCTH Onochepsl Kak
ri100abHOM PKOCcUCTeMBI. JMHamMudeckoe paBHOBecue B Ouocepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTa). PUTMHUYHOCTE sSIBIIEHUN
B Ouocdepe.

3oHasbHOCTE OWocdepnl. Ilonarne o Oumome. OCHOBHBIC OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIaHHBIE U IITUPOKOJIMCTBEHHBIE JIeca, CTEIH, CABaHHBI,
MYCThIHU, TPONTUYECKUE JIECa, BLICOKOTOPhA. KiluMat, pacTUTEIbHBINA U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa u (yHKIHSI )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA |
onochepHbIX PyHKIUI.

JdemoncTpanumn

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdhepsr 3emnn», «KpyroBopoT azora B HMpUpOJE»,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B TPHUPOEY,
«KpyroBopoT Boabl B mnpupoje», «OCHOBHbIE OUOMBI Cyminy, «Kiaumatudyeckue
nosica 3emnny», «TyHapay», «Talra», «Cmemanasliii jgec», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudyeckuid jgecy.

O6opynoBanue: repdapuu PaCTCHUHN pa3HBIX OMOMOB, KOJUICKITUHN JKHBOTHBIX.

Tema 11. YesroBek u oOKpy:xa0OLIaf cpeaa

OKOJIOTUYECKUE KpPU3UCBI M HUX NpUYMHBL. Bo3mencTBue dYenoBeka Ha
ouochepy. 3arpssHeHure BoO3AyIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJOHBIX pecypcoB. Paszpymenwe mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHue KiumMara.

AHTPOTOreHHOE BO3/ICHCTBHUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPaHbI MPUPOIBI.
Kpacaele kHuru. Oco0Go oxpansembie mpupojansie Ttepputopun (OOIIT).
boranndeckue cazibl ¥ 300JI0TUYECKUE TAPKH.

OCHOBHBIE TPUHIIUIBI YCTOMYMBOTO PA3BUTHSI YEIIOBEUECTBA U MPUPOJIBI.
PamnvonanpbHOe  MpPUPOMOMONIB30BAHUE M COXpaHEHHUE  OMOJOTHYECKOTO
pazHooOpaszus 3emnn. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €70 BEPOSTHBIE TTOCJIEICTBUA.

Pa3BuTHe METOJOB MOHHUTOPHWHTA pAa3BUTHS OIMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnoO COCMOAHUIO OMOEIbHLIX 6U008 U 9IKocucmem. (OcHOBb
9Kopeadbunumayuu dKocucmem U Ccnocooos 060pvObLI ¢  OUONOBPEHCOEHUIMU.
Pexoncmpyxkyus mopckux u HazeMHwIX 3KOCUCTEM.
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JdemoncTpanumn

Tabmumet  w cxeMmbl:  «3arpsi3HeHHE  aTMOcQepb»,  «3arps3HEHHE
ruapocheps», «3arps3HeHre 1ouBbl», «llapHukoOBBIA 3pdekT», «Ocodo
OXpaHsEMBbIE IPUPOIHBIE TEPPUTOPUNY, «MOIENN yIIPABIIEMOTO MUPaY.
Oo6opynoBanue: poTorpaduu oxpaHsieMbIX pacTeHUI 1 KUBOTHbIX KpacHoil
kHUTH Poccuiickoit @enepanun, KpacHol KHUTH pernoHa

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOT'U HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pE3yJibTaTaM OCBOCHMS
oOyyaroluMuUCsl MporpaMM CpeAaHero ooémero oOpa3oBaHUs: JMYHOCTHBIE,
METaIpeIMETHBIE U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOEHHUS IMPOrPaMMbl IO OUOJIOTUU
BBIJICTICHBI CIEAYIONIUE COCTABISAIONINE: OCO3HAHUE OOYYaIOMIMMUCS POCCHICKON
IPaKJAHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOOIIPENEICHUIO, Haauuue Momueayuu K  OOydyeHUI0  OHOJIOTHH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHMYHOCTU Ha OCHOBE
KITIOYEBBIX IICHHOCTEH M HCTOPUYECKUX TPAJAULIUNA PA3BUTUS OHOIOTHUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICJIIOBBIMU  YCTaHOBKaMH, IPUCYIIHMH CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUA, Haluuue NPAaBoCO3HAHUs  SKOJIOTHUECKON
KYJIbTYpPBbI, CHOCOOHOCMU CMABUNb L€ U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMBbI IO OMOJIOTHH TOCTUTAKOTCS
B €IMHCTBE Y4e€OHOM M BOCHHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUHU C
TPaJAULIMOHHBIMU POCCUIUCKUMHM COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U JYyXOBHO-
HPABCTBEHHBIMU LEHHOCTSMHU, NMPUHITHIMU B OOILIECTBE NMpaBWJIaMU U HOpPMaMHu
MOBEJICHUSI W CIIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHMsSI, CAaMOBOCIHTAHUSA U
CaMOpPAa3BUTHA, PpA3BUTUS BHYTPEHHEH TMO3MIMM JIMYHOCTH, NATPUOTH3MA U
YBXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TPYJa U CTapIIEMy MOKOJEHUIO,
B3aMMHOI'O YBaX€HUS, OEpEXKHOr0 OTHOIICHHA K KYyJbTYpHOMY HAcleAU0 U
TpaJMLUsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXaroUen cpere.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHMS YyuyeOHoro mpeamera «buomorus»
JOJKHBI OTPaXXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIMUXCsl PYKOBOACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3MLIMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIN, TO3UTUBHBIX BHYTPEHHHX  yOEXJCHMI, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOrO OOIIEeCTBa, PAaCIIMPEHUE KU3HEHHOTO
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OMbITa U ONbITA ACSITEIBHOCTA B MPOLECCE peaanu3allid OCHOBHBIX HANPABICHUN
BOCIIUTATEIbHOU J€ATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MOZUIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBONOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH TMPU CO3IAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOrMYECKUX AKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE YUUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMHU LIEHHOCTSMHU U
COIIMAJILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3aJa4, YBAXKHUTEIHHOTO
OTHOILIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOrMUYECKOT0 COJEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAaHHOCTH POCCUUCKON IPaXkIaHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBaXKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepesa PoauHoil, ropaoctu
3a CBOM KpaH, cBOKO PoauHy, CBOM SI3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TTPUPO/IbI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHWBATh BKJIAJ] POCCHUHUCKMX YUYEHBIX B CTAHOBJICHHUE U
pa3BUTHE OWOJOTHMH, TMOHUMAHWS 3HAYCHHsS OWOJOTMHM B IO3HAHUH 3aKOHOB
IPUPOABI, B AKU3HH YEIOBEKA U COBPEMEHHOIO O0IIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3amurte (OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPHEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;
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OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHATHS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHUH C
TpaguuuaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAyYHOrO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHKE YMOIIMOHAIIBHOTO BO3ICHCTBUSI JKMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSl U
IMOIMOHAJILHOTO 0JIArONoJIy4Yns:

NOHMMAaHUE W peaju3alus 370pOBOro u Oe3omacHoro oOpasa >KHU3HU
(310poBO€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH U OTAbIXa, peryisipHas dundeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICHXUIECKOMY 3I0POBBIO;

MOHMMAHUE LEHHOCTH NpPaBWJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3TOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10TI00HE;

TOTOBHOCTh K AaKTHMBHOM JESITENIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATh M CAMOCTOSTEIHHO
BBITIOJTHSITh TaKyI0 JEATEIbHOCTD;

WHTEPEC K pa3IuyHbIM cdepaMm MmpodheCcCHOHATBHOU eATEIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccun U peaTn30BHIBATH
COOCTBEHHbBIC KU3HECHHBIC TIJIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpA30OBAaHHWIO Ha
MPOTSKEHUU BCEW KU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1EJIe€CO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYyJNbTYpPhl: TMPHOOpPETEHHWE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBAM IS
OKpY>Karollle Cpeibl;

OCO3HaHHUE TrI00aTBbHOTO XapaKTepa IKOJOTHYECKUX MpoOJieM U MyTel ux
pelieHus;
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CIIOCOOHOCTh MCIOJB30BaTh MPHOOpETaeMble MPU HW3YYCHHH OWOJIOTUU
3HaHWS W YMEHHsS TPU PEIICHUH NpoOJieM, CBSA3aHHBIX C PAlMOHAIHHBIM
OPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHUE  MpaBUl  MOBEJIEHUS B IPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

aKTUBHOE HENPUATHE JCHUCTBUM, NPUHOCIIIMX BpEN  OKpYKalOIIEH
IPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE
NIOCJIEJICTBHS NIPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpAIIATh UX;

HaJIMYKE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS], SKOJIOTUYECKON KYJIbTYPBI,
ombITa NEATEIIbHOCTH DKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMM B IIO3HABATEJIBHOW, KOMMYHUKATHBHON M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTUYECKON JESITEIBHOCTH 3KOJIOTHYECKOU
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOW KYyJBTYpPbl KaK CpEICTBA
B3aUMOJICUCTBUS MEXKY JIFOAbBMU U TIO3HAHUS MUPA;

MOHUMAaHuEe crenuduku OWOJOTUM KaK HayKd, OCO3HaHWA e poju B
(GOpMHpPOBAaHNUK PALHMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JIaHUU LIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAloUIeM MHUPE KaK O €IMHCTBE MPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHMS IIPUPOTHOTO PABHOBECHS,

yOXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH JIi COBPEMEHHOW IMBHIIM3AIINM:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTH MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pellaTh PEeCypCHble  IPOOJIEMbl  Pa3BUTHUS
4eJI0BEUECTBa, MOMCKA MyTeH BBIXOAA U3 INIO0AJIbHBIX IKOJIOTUYECKUX MPOOIEM U
obOecrieueHns  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBLHOMY
UCTIOJB30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMYECKMX 3HAaHUM B LEJIAX
NOBBIIICHUS OO0IIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DYHKIMOHAIHLHOW TPaMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IpU U3Y4EHUH OMOJIOTUY;

IIOHUMAaHUE CYIIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs MJIi aHajiu3a u
OOBSICHEHHS SIBIICHUI OKPYXAIOIIETO MUPa M MPOUCXOSIIMX B HEM HM3MEHEHHUH,
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yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOUECHHS HA OCHOBE HAaydHbIX (AKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJis
pelieHus npodyieM B pealibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HEOPEPHIBHOMY  OOpa3oBaHUIO U
caM00Opa30BaHNI0, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OHOJOTMH B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yibTaThl OCBOCHMSI y4eOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHS MHPOBO33PEHHS OO0yYarOlIUXCs
MEXIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOICHAYYHBIC MOHATHS, OTPaKaroIIne
IIEJIOCTHOCTh HAYyYHOM KapTHHBI MHpa H CHEONU(PUKY METOIOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, HAay4YHBIN (haKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCcCleIOBaHUe,  HaOJIOJICHWE, M3MEpPEeHHME, OKCIEePUMEHT U JpYyrue);
yHUBEpCAJIbHbIC ydeOHBIC JAcHCTBHS (ITO3HABaTelIbHBIC, KOMMYHHKAaTHUBHBIC,

pEryJsiTUBHBIE), o0ecrevynBaromnme (dbopmupoBaHue (yHKIHMOHATBHOM
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYalOIIHUXCS; CIIOCOOHOCTH
oOyJaromuxcst HCIIONIb30BATh OCBOCHHBIE MEXIUCIUTUTHHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS W  yHUBEpCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEJILHON 1 COIMAIbHON MPAKTHKE.

B pesymbprare wu3ydeHHWs OHWOJIOTMM Ha YpPOBHE CPEIHETO OOIIero
oOpazoBanmsi 'y oOyuwaromerocst OyayT chopMupoBaHBI —ITO3HABATEIHHBIC
yHUBEpCaAIbHBIC YUeOHBIE ACHCTBUSA, KOMMYHHUKATUBHBIC YHUBEPCATLHBIC YUCOHBIC
JNEWUCTBUS, PEryJATHBHbIE YHUBEPCAJIbHBbIC YyueOHBIE JEUCTBHUSA, COBMECTHAS
eI TCILHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMsI TOJDKHBI OTPaXaTh:

OBaagenne YHUBeEPCAJIbHBIMU Y4eOHbIMU MO3HABATEeJIbHBIMH
JEeUCTBUSAMM:

1) 0a30Bble JJOoru4YecKue JaeicTBUsI:

CaMOCTOSITENIbHO  (DOpMyNIHpOBaTH W aKTyaJH3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanm3a, cuHTE3a, CPaBHEHHMS, KiI1acCU(UKAIIUKA, 0O00OIIECHHUS), PAaCKPBIBATh CMBICIT
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OMOJIOTMYECKUX TOHATUN (BBIJEIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABJIMBATH
CBSI3U C IPYTUMHU MOHSITHUSIMM);

ONpENETATh 1IEIM JCSATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH MX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI AESATEILHOCTU C MTOCTABICHHBIMU LIEJISIMU;

WCIIOJI30BATh OMOJIOTUYECKUE TTOHATHS ISl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKABOW NPUPOJIBL;

CTPOUTH JIOTMYECKHUE PaCCyXJAeHUs (UHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC Cpe/icTBa TSt MpEeCTaBICHUS
CYIIIECTBEHHBIX CBSI3C¢H M OTHOIIECHWU B M3y4aeMBIX OMOJIOTHYECKHX OOBEKTax, a
TaK)X€  MPOTUBOPEUYMH  pa3HOTO  POJA,  BBISBICHHBIX B Pa3IMYHBIX
HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajIu3a WMEIOLIUXCS
MaTepUaJIbHBIX 1 HEMATEePUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJSIM, OLIEHUBATh PUCKU MOCIIEICTBUI JEATEIbHOCTH;

KOOPAMHUPOBATh M  BBHINIOJHATH pabOTy B YCIOBUSX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a3oBble Hcciaea0BaTEILCKHE AeiiCTBHSL:

BJIAJICTh HABBIKAMH YUEOHO-UCCIIE0BATEIbCKON U MTPOECKTHOM S TEIIbHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOyieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4d, TPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMS;

UCIIOJIb30BaTh PA3IUYHBIE BUJBI JICSITEIBHOCTH IO TOJYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYyaIlUsX, B TOM YHCJIE TIPU CO3/IaHUM YUEOHBIX U COLIMAJIBHBIX ITPOCKTOB;

dbopMupOBaTh HAYUYHBIN THUIT MBIIUICHUS, BJIaJIETh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSIMHU 1 METOAAMU;

CTaBUTh M (OopMyIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHON
JEeSITEILHOCTH U )KU3HEHHBIX CUTYAIUsIX;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HaXOJIUTh apryMEHThI JJisi JOKa3aTebCTBA
CBOMX YTBEPXKICHHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUM PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ PpEHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAITUsM, OIICHUBATH MTPHUOOPETEHHBIN OIIBIT;

32



OCYIIECTBIISITH 1IEJICHANPABICHHBIN TOUCK TEPEeHOCa CPEACTB M CIOCOOOB
JeHUCTBUS B MPO(ECCUOHABHYIO CPELY;

YMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHUECKYIO 00JacTH
KU3HEIESITEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHANBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) padora c unpopmanueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHPOpMALUU (TEKCTE yueOHOro
nocoOus, HAYYHO-TIOMYJISAPHOW JUTEparype, OHOJOTUYECKUX CIIOBApsIX U
CIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHanM3upoBaTh
UH(GOPMALIMIO Pa3InYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTHUECKH OLIEHUBATH
e€ TOCTOBEPHOCTh Y HEMPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3alpPOChl U NPUMEHATh PA3IUYHBbIE METOJBl IPU MOUCKE U
otbope Omosormueckoil HHMOpPMAITUH, HEOOXOIUMOM I BBIMOJHEHUS YUSOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'M, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HUCIIOJIb30BAHUS PA3IUUYHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUSA
ouonornueckoil nHPpopMauu (cxemsl, TpaduKu, JUArpaMMbl, TAOIHIIBI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu paboTe cC
ouonornmueckoil MH(pOpManuend: TNPUMEHSATh XUMHYECKHe, (QHU3NYecCKue U
MaTeMaTHYeCKUe 3HAaKHM W CUMBOIBI, (HopMyIbl, aO0peBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPENCTBA
HarJIsJHOCTH;

BJa/J€Th  HABbIKAMU  pPACIO3HABaHWA U 3allUThl  HMH(OpPMAIUH,
uHGOPMAIMOHHON 0€30MaCHOCTH JTHYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1€fiCTBUAMM:

1) oOmenume:

OCYIIECTBJISATh KOMMYHHKAIIMH BO BCEX cpepax KU3HU, aKTUBHO Y4acCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHM TIO CYHIECTBY OOCYXKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeiaraeMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIVIACOBAHHOCTh MO3MLMHA APYTUX YYaCTHUKOB
JUaJIora WM JUCKYCCHH);

pacro3HaBaThb HeEBEpOaJbHbIE CpPEACTBAa OOLICHHs, MOHUMATh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHMS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MINUKTHI U BECTH MIEPETOBOPHI;
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BJIQJICTh PA3JIUYHBIMU CIIOCOOAMU OOIIECHUSI U B3aUMOJCHCTBUS, TOHUMATD
HaMEPEHUS JIPYTUX JIOJEH, MPOSBIISIThH YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3J1araThb CBOIO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
SI3IKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh W MCMOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboOThI IPU peIICHUH OMOJIOTMYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUH C YUETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 UjieHa KOJIJICKTURA;

NPUHAMATh [EIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ MOCTIKEHHUIO: COCTABJIATh IUIAH JIEUCTBUM,
pacmpeiensiTb poiau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OIICHMBAaTh KAue€CTBO CBOEr0 BKJAJla M KaXXJIOTO y4YaCTHHKA KOMAaHIbl B
001uit pe3yNbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

NpeuiaraTb HOBBIE IPOEKTHI, OLECHHBATh HUJEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsIX, POSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

OBJaieHNe YHMBEPCATbHBIMH PEryJSTUBHBIMHU ACCTBUSIMH:

1) camoopranusamnus:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHS TIPOOJIEM W HX
pelIeHUsI B )KU3HEHHBIX U YYECOHBIX CUTYalIMSIX;

BEIOMpATh HAa OCHOBE OHWOJIOTMUECKMX 3HAHWWA TIICJICBBIC M CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAaX IO OTHOLICHHIO K JKMBOM MPUPOJE,
CBOEMY 3JI0OPOBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEIBHOCTD, BBISBIATH
poOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbLHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUAX;

CaMOCTOSITENIbHO COCTaBJATh IUJIaH pEHICHHs MpoOJeMbl C  y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAITOYTCHHII;,

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEINOYTCHHI;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OTICHUBATH TPHUOOPETEHHBIN OTIBIT;
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CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO IMIUPOKOW SPYIUIIUU B
pa3HbIX O0JNACTSIX 3HAHMM, IOCTOSIHHO IMOBBINIATH CBOW 0Opa30BATENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHMBATh COOTBETCTBHUE PE3YJIBTATOB LESAM;

BJa/JIeTh  HAaBbIKAMH  TO3HABATENbHON  pedruekcun Kak  OCO3HaHUSA
COBEpLIAEMBIX JCHCTBUM M MBICIUTENBHBIX IIPOLIECCOB, HMX PpE3YJbTAaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pe(IeKCU Ui OLEHKHU CHUTYyallluH, BbIOOpa
BEPHOI'O PELICHHS;

YMEThb OILICHUBATh PUCKHM W CBOEBPEMEHHO IIPUHHAMATh PELIEHHS IO HX
CHIDKEHHIO;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

PUHUMATh Ce0sl, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJbTaToB
NEATEIILHOCTY;

pU3HaBaTh CBOE IIPABO U MPABO JIPYTUX HA OLUIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJI0BEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COAECpXKaHUS Y4eOHOro MpeaMeTa
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOOecreueHue
npoduibHOTO  OOydeHmss  oOydaromuxcst  Owojormn. OHHM  BKIIFOYAFOT:
cnenuduueckue sl OM0NIOruM Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHI 1O
OCBOEHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BUJbI JAEATEILHOCTU I10
MOJTyYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX, a TAKXKe B
peabHBIX KM3HEHHBIX cuTyanusx. [IpeaMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojam U3y4eHHUsl.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10
Kjlacce TOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCcTe€ U poOJM OHOJOTHMM B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  pEHIeHHH HOpodJieM  palMOHAIbHOIO
IPUPOJIOTIOIB30BaHUS, O BKJIAJI€ POCCUHCKUX U 3apyOEKHBIX YUYEHBIX B pa3BUTHE
Omooruu;

BJIQJICHUE CHCTEMON OWOJIOTMYECKUMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIaralonue OWONOTMYeCKHe TEPMHUHBI M TOHSATHS (PKHM3Hb, KIIETKA,
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OpraHu3M, MeTabO0JIu3M, TOMEOCTa3, CaMOPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(xnerounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHas Teopusi
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o nenTtpax
MHOTOOOpa3wsi W TPOUCXOXKIACHUS  KyJbTYpPHBIX  pacTCHHUH),  3aKOHBI
(emnHOOOpA3wsl MOTOMKOB TEPBOTO TIOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOrO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJICICTBEHHOMN U3MEHYUBOCTU H. n. Basuosa), IIPUHLIAIIBI
(KOMILIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJaMU HAyYHOrO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJOTUYECKUX HWCCIICIOBAHUAX JKUBBIX OOBCKTOB (ONMHCAaHHWE, H3MEpEHUE,
HaO0JII0ICHUE, DKCIICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHoB pAaCTCHUM, >KUBOTHBIX, YEJIOBEKA, IPOIIECCOB KUBHEIACATECIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTCHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTHMYECKHUX
MPOLIECCOB: 0OMEHa BEHIECTB (METab0IM3M), MPEeBPAIEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMEeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHUS,  WHIMBUIAYAIIbHOTO  pa3BUTUA  oOpraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOMAAMU KJIETKH U HUX
GYHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIUAMH, MEXKIY
OpraHaMM W CHCTeMaMU OPraHOB Yy pAacTEHUH, >KMBOTHBIX M YEJIOBEKa U HX
GYHKIUSAMM, MEXIYy CHUCTEMAaMU OpPraHOB W UX (PYHKIMSAMU, MEXKIY dSTaramu
oOMEHa BEIIeCTB, ATalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (PeHOTUrIoM, (HEHOTHIIOM U
(dbaxkTOopamMu cpesibl OOUTaHUS;

YMEHHE BBISIBJISITh OTJIMUUTEIIBHBIC MPU3HAKH JKUBBIX CUCTEM, B TOM YHUCJIE
pacTeHHil, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISl JI0KQ3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIIIL;

yMEHHUE pelaTh OMOJOTUYECKUE 3a7a4U, BHISIBIISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMU MPOLIECCAMU U SABJICHUSIMU, 1€TaTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUM MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOIHITH JTA0OpAaTOPHBIE M TMPAKTHUYECKHE palOoThI, COOIIOAATH
npaBuiIa mpy paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 000PYIOBaHUEM;
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YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPSATh HUX OSKCIEPUMEHTATbHBIMU
cpenctBamu, GOpMyIUpys Ielb HWCCIENOBAaHUS, aHAIM3UPOBATh IOTyYEHHBIC
pe3yJbTaThl U A€JaTh BHIBO/IBI;

YMEHHE y4acTBOBaTh B y4e€OHO-HMCCIENOBATENbCKOW pabore mo Ouosoruw,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyoJIMYHO  TPEACTaBIATh  IMOJYYEHHBIE  pe3yJbTaTbl HAa  YYCHUYECKHUX
KOH(epeHUusX;

YMEHHE OLICHMBAaTh ASTUYECKUE AacCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B
obmactu  OWojOTMM W MEAMIMHBI  (KJIOHUPOBAHHWE,  HCKYCCTBEHHOE
OIUIOAOTBOPEHUE, HANPABICHHOE W3MEHEHHE IN'€HOMa M CO3/JaHHE TPAHCTE€HHBIX
OpraHUu3MOB);

YMEHHE OCYILIECTBISTh OCO3HAHHBIM BBIOOp Oyayuied mpodeccrnoHalbHOM
NESTEILHOCTH B 00JacTH OMOJIOTHUH, MEIUITUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJBCKOTO XO3SIICTBA, MUILEBONM MPOMBIIIUICHHOCTH, YINIYOJISATh MMO3HABATEIbHBIN
WHTEpEC, HAMIPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Tpodeccuu u
IPOJOJKEHHE OHOJOrMYecKOro oOpa3oBaHMs B  OpPraHU3alUsX CPEIHEro
1po(heCCHOHATILHOTO U BBICIIEr0 00pa30BaHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCcTe€ U poOJM OHOJOTHMM B CHUCTEME
€CTECTBCHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOUN
KapTHUHBl MHpA, B MO3HAHMHM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUU BOIMPOCOB PAIlMOHAIBHOTO
IPUPOIOTIONB30BAHUS, U B (DOPMUPOBAHUN IIEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
0O0IIIeCTBY, YEJIOBEKY, O BKIIAJC POCCHHUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BJIAJIETh CHUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ompeNielieH!us] M TOHHMAaHHWE CYIIHOCTA OCHOBOIIOJATalIMUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKUE TEOpUHU
(aBomrouroHHas teopust Y. J[apBUHA, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 nyTax u HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaitaOepra,
3apoapiieBoro cxoacrBa K. M. boapa), mpaBmna (mmammyma HO. JlubOwmxa,
SKOJIOTMYECKON MUpaMHUIbl SHEPruM), rumore3sl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJAMH  HAy4YHOrO  IO3HAHMS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U AKOCHUCTEM
(omucaHue, U3MEpeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISABJICHUS U
OIIEHKH aHTPOIOTE€HHBIX U3MEHEHUN B MPUPO/IE;
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YMEHHE BBIJCIATh CYIICCTBCHHBIC MPHU3HAKUA: BHJAOB, OHOTEOIIEHO30B,
IKOCHCTeM M Ouocdepsl, CTaOMIU3MPYIONIEro, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa, AJIIONMATPUYECKOT0 U CUMITATPUYECKOTO BUI000pa3oBaHus,
BIUSIHUA ~ JBWKYIIMX  CHWJI  DJBOJIOIMM  Ha  reHoQOHJ  TOMYJISIUH,
MIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpejfie 0OWTaHus, YepeAOBaHUs HaIlPaBICHUN
IBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHUH B SKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAYy MIPOIECCAaMH 3BOJIOIUH,
JBIDKYIIUMH CUJIAMUA aHTPOIIOreHe3a, KOMIIOHEHTaAMU PAa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YyMEHUE  BBIIBISITH  OTJIMUWTEIBHBIC  MPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHWs, aOMOTHYCCKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€  OpraHM3MOB B  COOOLIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEIbI OOWTAaHWSI, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHHs MHOTrooOpas3usi BHUIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHMUSI IPUPOJIBI U YEJIOBEUECTBA;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa4U, BHISIBISITH TPUUUMHHO-CIICICTBEHHbBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOIOTHUYECKUMH MPOLIECCAMU U SIBICHUSMH, JENIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpHbIE M MpaKTUYeCKue paboThl, COOII0IATh
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh WX OKCICPUMEHTAIBHBIMU
cpenctBamu, GOpMyIUpys Ielb HCCIENOBAaHUS, aHAIM3UPOBATh IOTyYEHHBIC
pe3yabTaThl U JNIaTh BHIBOIGI,

yMEHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEILCKON padoTe Mo OHOJIOTHuH,
HKOJIOTUU W MEIMIIMHE, MPOBOJAUMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  pE3yJbTaThl HAa  YUYEHHUYECKHUX
KOH(epeHUusIX;

yYMEHHUE OIIEHUBATh THUIOTE3bl M TEOPUH O MTPOUCXOKICHUHU KU3HU, YEIOBEKa
U 4YEJIOBEYECKUX pac, O MPUUYMHAX, MOCJIEJICTBUIX U CHOCO0axX MpeaoTBpaIlCHUs
TII00ATBHBIX U3MEHECHHH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyayIIei nmpodeccnoHanbHON
JeSITEIbHOCTH B 00JIaCTH OMOJIOTUH, YKOJIOTUH, IIPUPOIOTIOIb30BAHMS,
MEUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CEITHCKOTO X035UCTBA,
MUIIEBOI MPOMBIILJIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIA HHTEPEC,
HaIpaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Npodeccun u
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POAOKEHNE OMOIOTHYECKOro 00pa3oBaHus B OPraHU3alUsAX CPEIHETO

HpO(b@CCI/IOHaJIBHOI’O H BBICHICTO 06p330BaHI/IH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

n/n

KoJsnuecTBo 4acoB

HanmenoBanue
pa3iesioB U TEM Bcer | Konrpoabn | IIpakruyeck
MPOrpamMmabl 0 ble padoThI He padoThl

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJIbH
ble pecypchl

buonorng kak
HayKa

JKuBbI€ CHCTEMBI U
HUX U3YUCHHUC

buonorusa kieTku 2 0.5

XumMuueckas
OpraHu3anus 10 1
KJIETKHU

Crtpoenue u
GYHKIUU KIIETKH

OOMeH BeliecTB U
IIPEBPALCHUE 9 1
HHEPTUU B KIIETKE

Hacnencreennas
uHdopmanus u
peanuzanus €€ B
KJIETKE

JKU3HEHHBIN LTUKII
KJIETKHU

Crpoenue u
byHKIMH 17 1.5
OpraHU3MOB

10

PasmHOXeHUE H
pa3BuTHE 9 1.5

OPraHU3MOB
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['eHeTnka — Hayka o
1 HACJIEACTBEHHOCTH ) 0.5
A U3MEHYHUBOCTHU
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 |
HACJIEACTBEHHOCTH
13 3aKOHOMEpPHOCTHU 6 i
W3MEHYUBOCTH
14 I'eneTuka uesoBeka 3 0.5
15 Cexexnus 4 i
OpraHU3MOB
Buorexnoinorus u
16 CUHTETHYEeCcKas 4
OMOJIOT U
OBILEE KOJIMYECTBO
YACOB I1O 102 0 13
[TPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanyecTBo 4yacoB DIEKTPOHHBI
e
HaumeHnoBanme Konr | Ilpakt
Ne i/l | pa3;mesioB M TeM Bce pOJbL HHeeK (aposnie)
HbIe ue oOpa3oBareJ
NporpaMMmalI ro
pador | pabdor | BbHbBIE
bl bl pecypchl
3apoXXACHUE U Pa3BUTHE
1 ABOJIFOITMOHHBIX 4
MPEICTAaBJICHUH B
OMoJIoruu
MuKkpo3BOJIOLINS U €€
2 P " 14 2
pe3yJbTaThl
3 MakposBomonus u eé 6
pe3yJbTaThl
[IpoucxoxieHue u
4 Pa3BUTHE KU3HU HA 15 1.5
3emiie
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[Ipoucxoxaenue
YEJI0OBEKA — AHTPOIIOTCHES

10 1

DKOJIOTUsI — HayKa o
B3aHUMOOTHOIIIEHUSX
OPraHu3MOB U
HAaJIOPraHU3MEHHBIX
CHCTEM C OKPYKAIOLIEH
cpeniou

Opranusmsl u cpena
obuTaHus

OKOJIOTrHs BUIOB U
TTOITYJISIITAMN

DKOJIOTUs COO6HI€CTB.

12 0.5
OKOJIOTHYECKUE CUCTEMBI

10

buocdepa — rimobanphas
IKOCUCTEMA

11

YenoBek u OKpyx)aronias
cpena

12

PesepBHOE Bpems 8

OBIIEE KOJIMHECTBO YACOB
I10 [TIPOI'PAMME 102

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI UIS1 YYHEHUKA

1.

2.

YMK: yueOnuk bwuomorus. 10 kmacc: y4yeOHUK JUIsl y4aliuxcs
0011e00pa3oBaTeIbHBIX yapexacHu/ N .H.ITonamopéra,
O.A.Kopamiosa, B.C Kyumenko; nox pea.nmpod. U.H.ITonamopépoit. —
M.: Bentana-I'pad, 2020.

YMK: yueOHuk buomorms. 11 kmacc: yd4eOHMK I ydaIIuXxcs
00111e00pa3oBaTeNbHbBIX yupexaeHu/ N.H.Ilonamopéna,
O.A.Kopnuiosa, B.C.Kyumenko; non pea.npod. U.H.ITonamopépoit. —
M.: Benrana-I'pad, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

l.
2.

https://edu.skysmart.ru/ -unTepakTuBHasi padboydasi TETpasb.
www.bio.lseptember.ru_ - g yuureneit " uay Ha ypok buonorun".
Craten mo: boranuke, 3oomormm, bmomormm - UYemoBek, OOmici
OMoJIOTHH, DKOJIOTHH.
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https://edu.skysmart.ru/
http://bio.1september.ru/urok/

W

9,

. http://www.sbio.info- Best Gnomorus

www.school-collection.edu.ru-  Komnekuuss  eauHbIX — IUGPOBBIX
o0pa3oBaTeNbHBIX PECYPCOB

http://www.uchportal.ru/- Yautenbckuii moprat

http://bio.pemyers.pd- caiit /. ['yinnaa kataaoru 3aJaHuii U TOTOBBIE
BapHUAHTHI C PEIICHUSMH U TIOSICHCHUSIMU
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http://www.sbio.info/
http://www.school-collection.edu.ru
http://www.uchportal.ru/
http://bio.решуегэ.рф
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