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MNOACHUTEJIbHAS 3AIIMCKA

[Iporpamma mo ydeOHOMY mpenmery "buonorus" Ha ypoBHE cpemHero ooOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit
@enepamun»y, PI'OC COO, Konuenmuu mnpenogaBanus ydeOHOro mnpenmera «buonorus» U OCHOBHBIX
MOJIOKEeHUH (hefiepanbHO pabodel IporpaMMbl BOCIIUTAHUS.

VYuebnbiii npeamer «buonorus» yriyonénnoro yposHs uzydeHus (10—11 kiaccel) sBisieTCs OHUM
U3 KOMIIOHEHTOB MpenMeTHOH oOmact «EcTecTBeHHO-Hay4Hble NpeaMeThl». COriacHO TONI0XKEHUSM
@I'0OC COO npodunbHbIe ydeOHBIC IPEAMETHI, U3ydaeMble Ha yriyOJIEHHOM ypPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnranin  00y4eHHs Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHWsS W IMPU3BAHBI 00ECIICYHTH
MIPEEMCTBEHHOCTh MEXTy OCHOBHBIM OOILIMM, CPEJHUM OOIIUM, CPETHUM NMPO(ECCHOHAIBHBIM U BBICIINM
oOpazoBanueM. B TO ke BpeMst KaXAblii M3 3THX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHHue 00pa30BaTENbHBIX, BOCHHUTATENBHBIX ¥ PA3BUBAIONIMX 33734, CBS3aHHBIX C
npodopueHTanueil 00ydaromuxcss W CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOW o001acTh HaydyHOTO
3HaHUS, CBA3AHHOTO C OUOJIOTHEN, MEAUITUTHOM, SKOJIOTHEH, TICUXOJIOTUEH, CTIOPTOM HJIM BOEHHBIM JIETIOM.

[Iporpamma mo ydebHomy mpeamerty "buonorus" naér npeacraBieHUE O HEIH U 3aJadax U3YYCHHS
yueOHoro mpenmera «buonorusi» Ha yriyOJI€HHOM YpOBHE, OmpeaelsieT o0si3aTeabHOEe (MHBAPUAHTHOE)
MIPEeIMETHOE COJIEpPIKaHUE, €ro CTPYKTYPHUpPOBaHME IO pa3iesiaM M TeMmaMm, paclpenieieHHe Mo Kiaccam,
PEKOMEHAYET TMOCIeI0BAaTENIbHOCTh HM3YyYEHHUs] Y4eOHOro Marepuaja ¢ Y4€TOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4eOHOTO Ipollecca, BO3PacTHBIX OCOOEHHOCTeH oOyuwatomiuxcsa. B
mporpaMme Mo OHOJIOTHW pealn30BaH IMPHHIHUI TPEEMCTBEHHOCTH C M3y4eHHEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO 0011ero o0Opa3oBaHusi, Oiarojnapsi 4eMy HMpOCMaTpUBAETCS HANPaBIECHHOCTh Ha TMOCIEYIOIIEee
pa3BuTHE OHOJOTMYECKMX 3HAHWW, OPHEHTUPOBAHHBIX Ha (QOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIUICHUS, PEACTaBIEHUIN O 3I0pOBOM 00pa3e U3HU, Ha BOCHUTAHHE
OEepeKHOTO OTHOIIEHUS K OKpYXalolleld MpUpOIHOU cpene. B mporpamme mo OHMOJIOTHHM TakKe MOKa3aHbI
BO3MOJKHOCTH yueOHOTO npeameta «buosorus» B peanuzaruu tpeboBannii ®I'OC COO k mimaHUpyeMbIM
JUYHOCTHBIM, METANpeIMETHbIM M MPEIMETHBIM pe3yibTaTaM OOydeHUS U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB y4€OHO-TI03HABATENBHON JESATEIbHOCTH 00YyYaIOIIUXCsl TI0 OCBOCHUIO COJIEPKAaHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus.

VYueOuplii npenmer «buosiorus» Ha YpoBHE cpeAHero ooOmero oOpa3oBaHus —3aBepILaeT
Oouosnoruueckoe oOpa3oBaHME€ B INIKOJE M OPUEHTUPOBAH HA paCHIMpEHUE U YIIIyOlieHue 3HaHui
oOyuarouuxcs O XHUBOM IpHUpOJie, OCHOBAX MOJIEKYISIPHOM M KIETOYHOW Ouonoruu, 3MOpHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJICKIINH, OMOTEXHOIOTHH, IBOTIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueGHOTO npeamera «bruomiorus» Ha yriyoJeHHOM YpOBHE OPHUEHTHPOBAHO HA MOATOTOBKY
oOyuaronuxcs K TOCIEAYIOIIEeMY MOJYyYeHHIO OMOJOrM4eckoro oOpa3oBaHHMS B By3aX M OpraHHU3alMsIX
cpenHero mpodeccuonanpHoro oOpazoBaHus. (OCHOBY €ro coAepKaHHsl COCTaBJseT CHCTEMa
OMOJIOTMYECKUX  3HAHWM, TMOJIYYEHHBIX TPU  HU3YYECHUH  OOYYAIOIIMMHCS  COOTBETCTBYIOIIHMX
CHUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUU HA YPOBHE OCHOBHOIO obiiero obpasosanus, B 10—11 knmaccax atu
3HaHMS TOJYYaroT pa3BuTHE. Tak, paclIupeHbl W YyriIyOlieHbl OMOJIOTHYECKHE 3HAaHUS O PACTCHUSX,
KUBOTHBIX, TpHuOax, OaKTEepUsiX, OPraHu3Me YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX YKH3HU, JTOTOTHHUTEIHHO
BKJIFOUEHBI OWOJOTMYECKHE CBEJEHUS MPHUKIAJHOTO U TMOMCKOBOTO XapakTepa, KOTOPHIE MOXHO
MCIOJIb30BaTh KaK OPUEHTHPHI IS TOCIEeAyIomero BeiOopa mpodeccun. Bo3MokHa Takke WHTETpalus
OMOJIOTMYECKUX 3HAHUHA C COOTBETCTBYIOIIMMHU 3HAHHSIMH, TOJYYCHHBIMUA OOYYArOIIUMHUCS TIPU H3YyUCHHUH
(bu3UKN, XUMUH, Teorpa@uu 1 MaTeMaTHKH.

CrpykTypa mporpammbl mo ydeOHOMY mpeameTy "buomorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIFOIMOHHBIN MOAX0/bI K H3ydeHHI0 6nonoruu. CoriacHO UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIEe JUIS JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHH3aIlUH, SBOJIOIUN OPraHMYECKOTO MHpa Ha
3emMiie, COXpaHEHHsS OMOJIOTMYECKOro pa3HooOpa3us IuiaHeThl. Tak, B 10 kiacce M3y4yaroTcs OCHOBBI
MOJICKYJISIPHOM W KIJIETOYHOW OWOJIOTHH, SMOPUOJIOTUM U OUOJOTUU PA3BUTHUS, TEHETUKH W CENEKIIHH,
OMOTEXHOJIOTMM M CHHTETHYECKOM OHOJIOTHH, aKTYaJu3HUPYIOTCS 3HAHUS OOYdYaloIMXCs MO OOTaHMKe,



300JIOTHH, aHATOMHH, (pusnosiornu uenoBeka. B 11 kiacce M3ydaroTcsi HBOJIOIMOHHOE YYE€HHE, OCHOBBI
9KOJIOTHH U yueHHue o orocdepe.

YueOusbrii npenMer «buonorus» npuzBaH 00eCNEUUTh OCBOCHHUE OOYYAIOIIMMHUCS OUOJIOTHUYECKUX
TEOpPUN U 3aKOHOB, WJIEH, MPUHUMIIOB U IPABUJI, JISKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA, 3HAHUH O CTPOCHUH, MHOTOOOpa3HMH M OCOOCHHOCTSX KIIETKH, OPraHW3Ma, TMOIMYJISAILUH,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JIOCTH)KCHHUSAX, COBPEMEHHBIX MCCIIECOBAaHUSIX B
OMOJIOTUH, TPUKIAJHBIX AaCHEeKTaX OMOJOTHMYECKMX 3HaHWU. [ pasBUTHS W TOAJEpXKaHHUA HHTEpeca
oOyJaromuxcst K OMOJIOTUN HApsAIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COJIEPKAaHUH
IPOrpamMMbI IO OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBIJICHUS M Pa3BUTH TOM WM MHOM
oOmacti OWOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTHYECKHUX M SKOJIOTHICCKUX TIPOOIIEM.

Henp wus3ydyenus yuebHoro mnpeamera «buonorus» Ha yriayOJa€HHOM YpOBHE — OBJaJIeHUE
00yJaroIMMUCs 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAIFHON OPTaHNW3alluy )KUBBIX CHCTEM PAa3HOTO PaHTa H
MpHOOpeTeHne YMEHHM HCIOJIb30BaTh 3TU 3HAaHUSA B (OPMHUPOBAHUU MHTEpeEca K ONpPENeNEHHON 00sacTh
podeccuoHaIbHON N1eATeNbHOCTH, CBSI3aHHOM C OHoOJoTHMEeH, WM K BbIOOPY Y4YeOHOIro 3aBeleHus Jyis
MIPOJIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

Hoctmxenne uenu uszydeHuss ydeOHoro mnpeamera «buosorus» Ha yriayOia€HHOM ypOBHE
obecrnieunBaeTcs pelIeHueM CIEIYIONUX 3a/1ay:

OCBOEHHE O0YUAIOMIUMUCS CUCTEMBI OMOJIOTHUECKUX 3HAHHI: 00 OCHOBHBIX OMOJIOTHUECKUX TEOPHSIX,
KOHIICTIIIMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TIpaBWJIAX, COCTABISIONINX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpPA; O CTPOEHUHU, MHOTo00pa3vu U OCOOEHHOCTSX OHOJIOTHYECKHX
cucteM (KJIE€TKa, OpraHu3M, MOIMyNALHUs, BHJ, OUOreoleHo3, Ouocdepa); 0 BBIJAIOMIMXCS OTKPHITHSIX WU
COBPEMEHHBIX UCCIICJOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OOY4YalollMXCsi C METOJaMU T[I03HaHUS >KUBOM MPHUPOJBI: HCCIEN0BATEIbCKUMU
METOJIlaMi OHMOJIOTHYECKUX HAayK (MOJEKYISIPHOW W KJIETOYHOW OHMOJIOTHH, dMOPHOJIOTHH W OHOJIOTHH
Pa3BUTHUSL, TEHETUKH U CEJICKI[UU, OMOTEXHOJIOTUN U CUHTETUYECKOM OMOJIOTUH, TATIEOHTOJIOT U, SKOJIOTHH);
METO/IaMU CaMOCTOSITEIBHOTO MPOBEAEHUSI OMOJOTUYECKHX HCCIIEIOBAaHUN B J1TAOOpaTOpuM U B MPUPOJIE
(HabmroieHue, U3MepeHue, SKCIEPUMEHT, MOICTTUPOBAHHE);

OBJIaJICHUE 00YYaIOIIMMHUCA YMEHUSIMU: CAMOCTOSTENIbHO HAXOUTh, AaHAJTU3UPOBATh M HMCIIOJIb30BATh
OMOJIOTMYECKYI0 HMH(OpPMAIMIO; I0JIb30BaTbC OMOJOTMYECKOM TEPMHHOJOTHMEH UM  CHUMBOJIUKOM;
YCTaHaBIMBATh CBA3b MEXKIY pPa3BUTHEM OHOJIOTUM U COLUAIBHO-DPKOHOMUYECKUMHU U IKOJIOTUYECKHUMH
npo0eMaMy 4eJI0BEeUYECTBA; OL[EHUBATh MOCIEICTBUS CBOCH JIEATEIHHOCTH MO OTHOIICHUIO K OKPYXKalOIIeH
MPUPOJHON cpele, COOCTBEHHOMY 3IO0pPOBBIO U 3J0POBBIO OKpYXKAIOLIUX JIOJeH; 0OOCHOBBIBATH H
coOnroath Mepbl NPOoMUIAKTUKA UHGPEKIUOHHBIX 3a00JIeBaHM, MpaBUiia TMOBEICHUS B MPUPOJE H
obecrnieueHns 6€30MacHOCTH COOCTBEHHOM KHU3HEACATEILHOCTH B YPE3BBIYAMHBIX CUTYALUIX MPUPOIHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIC HAyYHbIE OTKPHITHS B 001acTH OUOJIOTHH;

pa3BHUTHE Y 00YYAIOIIUXCS UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B IpOIECCe 3HAKOMCTBA
C BBIJAIOMIMMUCS OTKPBITHSIMH W COBPEMEHHBIMU HCCIEAOBAHUSMU B OHOJIOTHUH, pPEIIaeMBIMH €I0
npoOieMaMu, METOJOJIOTHEH  OHOJIOTHYECKOTO  HCCIEOBaHUsS, MPOBEACHHUS  AKCIEPUMEHTAIBHBIX
HCCIIeIOBAaHU, pelIeHns: OMOJIOTHYECKUX 3a/1a4, MOJICIMPOBAHUS OMOJIOTHYECKUX 0OBEKTOB M MPOLIECCOB;

BOCIMTaHUE y 00YyUYaIOIIMXCSI LIEGHHOCTHOTO OTHOIIEHHUS K KHUBON MPUPOJIE B LIEJIOM U K OTAEIbHBIM €€
00BEKTaM M SBJIEHUSM; (OPMHUPOBAHME SKOJOTMYECKOM, T€HEeTHYECKOH I'PaMOTHOCTH, OOIIEH KyJIbTyphl
MOBEJICHUS B IPUPO/IC; MHTETPALIUU €CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuobpereHue  OOy4arOIMMHUCS  KOMIIETEHTHOCTH B  palMOHAIbHOM  MPHPOJIONOJIB30BAaHUN
(cobmofieHne MpaBWJI TOBEAECHUS B NPUPOJAE, OXpaHbl BHUJOB, 3KOCHUCTEM, OHOCGEphl), COXpaHEHHH
COOCTBEHHOTO 3/10POBBS U 3/I0POBbs OKPYKAIOLIHX Jr0/iei (coOmoieHust Mep MpoHIaKTUKU 3a00JIeBaHUH,
oOecrieyeHne 0€30MACHOCTH JKU3HEAEATENILHOCTH B  YPE3BBIYAMHBIX CHUTyallUsX MPUPOIAHOTO H
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BaHUS OMOJOTMYECKMX 3HAHMM M yMEHUI B MOBCEIHEBHOM
KHU3HU;



CO3/IaHUE YCIIOBHMM Ui OCO3HAHHOTO BBIOOpa OOydaIOMIMMHCS WHAWBUIAYaJbHOW 00pa30BaTebHON
TPaeKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIONIEMY MPO(PECCHOHATBHOMY CaMOOIPEICTICHHIO, B COOTBETCTBUH
C MHJMBHUIyaJIbHBIMH HHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO11ee yncIo 4YacoB, OTBEICHHBIX Ha U3y4eHHE OMOJIOTHH HA YTIyOJIIEHHOM YPOBHE CPETHETO OOIIEro
obpa3zoBanus, cocrapisieT 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kiracce — 102 gaca (3
yaca B HEJIEJNIO).

OT100p OopraHu3aMOHHBIX (POPM, METOJIOB M CPEICTB 0OYyUEHHSI OMOJIOTHUH OCYIIECTBIISIETCS ¢ YUETOM
cienu(UKA €ro CoJepXKaHWs M HANpaBJICHHOCTH Ha IMPOJOJDKEHHE OHOJOTHYECKOro oOpa3oBaHUs B
OpraHu3ausaX CpeAHero NpopecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

OO0s13aTeNIbHBIM YCIIOBHEM IIPU 00y4eHMM OMOJIOTMU Ha YriyOJIEHHOM YpOBHE SIBJISIETCS] MPOBEACHUE
1a00paTOpPHBIX M TpakTHUecKkux paboT. Tawke ydacTne OOy4aromIMXCs B BBIMOJHEHHH MPOCKTHBIX MU
yueOHO-HCCIIeIOBATENbCKUX pabOT, TeMaTHKa KOTOPBIX OINPENENIeTCs YUIUTEIeM Ha OCHOBE MMEIOIIHXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHIA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUs ITPOI'PAMMBLI 11O BHOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmBaeT TpPeOOBAHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIUMUCS MPOrpPaMM
cpeanero o0riero o0pa3oBaHUs: JTUYHOCTHBIC, METAIIPEIMETHBIE U IIPEIMETHEIE.

B cTpyKType AMUHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUU BBIJCJIEHBI CIEAYIOIINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCHUICKON TIpa)KJaHCKOW HIAEHTUYHOCTU — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEIICHUIO, Haiuyue momugayuy K OOydeHUIO0 OHMOJIOTHH,
yeneHanpasienHoe passumue BHYTPEHHHX YOEXKICHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPAJAULIUNA pa3BUTUSL OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIINXCS
PYKOBOJICTBOBATbCSI B CBOEH JESTENIHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, MPUCYITUMHU CUCTEME
OMOJIOTMYECKOro 00pa30BaHus, Halu4ue NPpagoco3HAHUSA FIKOJIOTUUECKON KyIbTYpbl, CHOCOOHOCMU CMABUMb
L[EJIU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOEHUS MPOrPaMMBbI 110 OMOJIOTMH JIOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCITUTATENIbHON JESATEbHOCTU B COOTBETCTBUHM C TPATUIMOHHBIMM POCCUHUCKUMHU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MMPaBUIaMU U HOPMaMHU
MOBEJICHHUS U CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHMS, CaMOBOCIMTAHUS WU CaMOpa3BUTHUS, Pa3BUTHUS
BHYTpPEHHEH MO3UIMU JIUYHOCTH, TATPUOTHU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSJIKY, YEIOBEKY Tpyla U
CTapuieMy IOKOJICHHIO, B3aUMHOTO YBa)K€HHUs, OEpeXKHOT0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUIO U
TpaJuLMsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAIOIIEH cpeae.

JINYHOCTHBIE PE3yJabTaThl OCBOEHHS Y4eOHOI0 npeamera «bruosorus» JOKHBI OTpaXaTh FTOTOBHOCTb
U CHOCOOHOCTh OOYy4aroIIMXcs PYKOBOJCTBOBAThCS C(OPMHUPOBAHHOW BHYTPEHHEH MO3UIMENH JIMYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOCXKIEHMH, COOTBETCTBYIOILUX
TPAJULMOHHBIM ILIEHHOCTSM pPOCCHHCKOrO OOIIECTBA, PpACIIMPEHUE JKU3HEHHOTO OIblTa M ONbITa
JESTEIIBHOCTH B IIPOLIECCE pealn3ali OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOM IESATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpasKIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTb I'PAKAAHCKOMN MO3ULMHU 00yJarOIErocss Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JI€HA
poccuiickoro o0IecTna;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM AEATENBHOCTU IPU CO3JAHUU y4EOHBIX IPOEKTOB, PELICHUU
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3MIMIO M0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOW JKU3HU
H OOBICHATD €€;

YMEHHUE YYUTHIBATh B CBOUX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aMMOJICHCTBUSI JIFOEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAJIbHBIM IIOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX, [I03HABATEJIbHBIX U
HCCIIEI0BATENbCKUX 3a/1ay, YBAXUTEIHLHOTO OTHOIIEHHS] K MHEHHUIO ONIMIOHEHTOB NP 0O0CYKJIEHUN CHOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTh K TYMaHUTapHOMN W BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTb POCCHIMCKON Tpa’kAaHCKON MIEHTUYHOCTH, NATPUOTHU3MA, YBaKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iepes PoauHOM, ropnoctu 3a cBoM Kpaii, cBOr0 PoauHy, cBOM fA3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHNE K IPUPOJHOMY HACJIEINIO M TaMATHUKAM IIPUPOJIbl, TOCTHXEHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CIOCOOHOCTh OLIGHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHHE M pa3BUTHE OWOJIOTHH,
[IOHUMAaHMs 3Hau€HUs OMOJOIMM B IMO3HAHWU 3aKOHOB IPUPOJIBl, B KU3HU YEJIOBEKA M COBPEMEHHOIO
0O0IIIeCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIy)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHMBATH CHUTYallMI0 M MPUHAMATh OCO3HAHHBIC pEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIOpTa, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;

MMOHUMAaHKHE SYMOLIMOHAIBHOTO BO3JAEHCTBUS AKUBOM NMPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBISTH KauecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnuyeckoro BocnMTaHUSA, (POPMHUPOBAHMSA KYJbTYPbl 310POBbSi M 3MOLHMOHAJIbLHOIO
0/1aronosiy4us:

MMOHUMAaHHE U PeaTH3alvs 3JJ0pOBOTo M 0€30MMacHOro 00pasa )KU3HHU (310pOBOE MUTaHKE, COOTI0IEHNE
TUTMEHUYECKUX MPaBUi U HOPM, cOaTaHCUPOBAHHBINA PEKUM 3aHSATUM U OTAbIXA, pEeryisipHas (uznueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHHE I[IEHHOCTU TMpPaBWJI HMHIUBUIYAIBHOTO M KOJUIEKTMBHOIO O€30MacHOrO IOBEACHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCJEICTBUN M HENpPUATHS BPEIHBIX NMPUBBIUEK (YHOTpEOIEHUs alKOroJjsi, HAPKOTUKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HeE;

FOTOBHOCTb K AaKTUBHOM JESTENbHOCTH TEXHOJOTMYECKOW U COLMAbHOM HampaBlIeHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYyIO IEATEIbHOCTS;

MHTEPEC K pazNuYHbIM cdepaM MpodeccnoHalIbHON e TEeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynymieit npodeccuu U peann3oBbIBaTH COOCTBEHHBIC KU3HEHHbBIE TIIaHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrHYecKOro BOCIIMTAHUA:

9KOJIOTHYECKHU LieJiecooOpa3Hoe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIbTYpBI: MPUOOPETEHHE OIbITA MJIAHUPOBAHUS MOCTYNKOB U
OILICHKH MX BO3MOJKHBIX TIOCIEACTBUN Ul OKPYKAIOIIEH CPENbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIOCOOHOCTh HCIOJIb30BaTh MpHOOpeTaeMble NpU H3y4eHUM OWOJIOTMM 3HaHMSA W yMEHUS NpHU
peleHnH npo0ieM, CBA3aHHBIX C PAllMOHAIBHBIM ITPUPOIOTNIONIBE30BAaHUEM (COOI0ICHUE MTPaBUII MTOBEICHUS
B IPHUPOJE, HAIPABJIECHHBIX HA COXPAaHEHUE DABHOBECUS B DKOCUCTEMAX, OXpaHy BHUJIOB, JKOCHCTEM,
ouochepsi);

AKTUBHOE HENPUATHE JEMCTBUM, NPHUHOCALIMX BPEJ OKPYKAIOUIEH NPUPOJHON Cpele, yMEHHeE
MIPOrHO3UPOBATh HEONArONpPUATHBIE HKOJOTMUYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBIX JCHCTBUH H
MpeA0TBPALLATh UX;



HaJIMYUE€ Pa3BUTOrO 3KOJOTMYECKOI'O MBIIIJIEHUS, SKOJOIMUYECKONH KyJIbTYphI, OIbITA JIEATEIbHOCTH
9KOJIOTMYECKON HAINPaBJIEHHOCTH, YMEHUSI pYKOBOJCTBOBATHCS UMHU B [103HABATEIbHON, KOMMYHUKAaTUBHOU
U COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH SKOJOTHMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIeCTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KYyJIbTYPBl KaK CpPEACTBA B3aUMOJEHUCTBUS MEXKAY
JIIOJIbMU U TI03HAHUS MUDA;

[IOHUMaHHEe CHelUPUKU OUOJIOTUN KaK HayKH, OCO3HAHUS €€ poJju B (OPMUPOBAHUU PALIMOHAIBHOIO
HAayYyHOTO MBILIUICHUS, CO3JAHUU LEJIOCTHOIO TPEACTaBICHHUS 00 OKPYKAlOLEM MHpE KaKk O €IUHCTBE
MPUPO/IbI, 4YEJIOBEKa W O0OIIecTBa, B IMO3HAHWU HPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHHd NpodIemM
COXpPaHEHHUS MPUPOJIHOTO PABHOBECHUS;

yOEeKIEHHOCTh B 3HAYUMOCTU OHOJIOTUU [UIsl COBPEMEHHOW IMBWJIM3ALMU: OOECIEeUeHUs HOBOTO
YPOBHS Pa3BUTHUSI MEIULIUHBI, CO3/JaHUE NMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh pecypcHbIE
npoOieMbl pa3BUTUSl YEJIOBEUYECTBA, MOMCKA MyTeH BBIXOJA W3 TJIOOATbHBIX AKOJIOTMYECKUX HpoOiIeM U
obecrnieyeHus nepexoaa K ycTOH4MBOMY pa3BUTHIO, PAllMOHAIIBHOMY MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS O0IIEN KYIbTYpHI,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAJILHOM T'PaMOTHOCTH OOyYaroluxcs,
dhopmMupyeMoi TIpu U3y4eHUN ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJIb30BAaTh MOJy4YaeMble 3HaHHsS Uil aHalu3a M OOBSICHEHHs SBJICHUI OKpPYKAIOIIEro MHpa H
MIPOUCXOAIINX B HEM U3MEHEHU, yMEHHE JieJlaTh 000CHOBaHHbIE 3aKIIOYEHHS] HA OCHOBE Hay4HBIX (DaKTOB
Y IMEIOIIMXCS JAaHHBIX C LEIbIO MOIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS ISl pelieHus mpoOieM B
peanbHBIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE LEHHOCTM HAy4YHOW JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEINPEPHIBHOMY OOpa30BaHHMIO W CaMOOOpa30BaHUIO, K AKTHBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHUSA Yy4eOHOro mpeamera «bHONOTrHs» BKIIOYAIOT: 3HAUMMBIE
s GOpPMHUPOBAHMSI ~ MHUPOBO33PEHHUS  OOYYAIOIIMXCS ~ MEXKIUCHMUILUTMHAPHBIE  (MEXIPEAMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTPa)KAIONIME IEIOCTHOCTh HAYYHOW KapTHHBI MUpa U CHEHU(PHUKY METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B E€CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPIHs, SBJICHHE, IPOLIECC, CHCTEMA,
Hay4yHbI (DaKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIeNOBaHHE, HAOIIOACHUE,
U3MEpEeHHe, OKCIHEpUMEHT U Jpyrue); yHUBEpcajdbHble YydeOHble JelcTBUs  (TO3HaBaTEJIbHBIE,
KOMMYHHKATHBHBIC, PEryISITUBHbBIE), oOecnieunBaronie GopMupoBaHue (HyHKIIMOHATBLHOW TPAMOTHOCTH H
COLIMAIBHOM KOMIETEHIMH OOyJaroluxcs; CHOCOOHOCTh OOyYaromuXxcs HCMHOJIb30BaTh OCBOCHHBIE
MEXJIUCHIUIIITUHAPHBIE, MHPOBO33PEHUECKHME 3HAHWS W  YHHUBEpCalbHbIe yueOHbIE JEHCTBUS B
MMO3HABATENIBHOU U COIIMATBLHOM MPAKTHUKE.

B pesynbraTe m3yueHus OHOJOrMM Ha YpOBHE CpeaHero oouiero oOpa3oBaHHs y oOydaromerocs
OyayT cdopMHpOBaHBI IO3HABATENBHBIE YHUBEpCANbHbIC Y4eOHBIE JIEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAIbHbIE Y4eOHBbIE [EHCTBUS, PETYISTUBHBIE YHUBEpCAIbHBIE y4YeOHBIE IEHCTBHS, COBMECTHAS
NESITENIbHOCTD.



MertanpeqMeTHbIe pPe3yJabTaThl OCBOSHHS MPOTPAaMMBI CpeIHEro oO0Iero o0pa3oBaHUs IOJKHBI
OTpaxkarb:

OgyajeHHe YHMBEPCAJIbHBIMH YU4eOHBIMH II03HABATEIbHBIMH e CTBUSIMU:

1) 6a30Bble JIOrMYeCKHe AeHCTBHS:

CaMOCTOSTENIHO (DOPMYITMPOBATH U aKTYaJIU3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCI0JIb30BAaTh I[P OCBOEHUM 3HAHUM NPUEMBI JIOTMYECKOIO MBIIUICHUS (aHaiau3a, CHHTE3a,
CpaBHEHUs, KiIacCU(pUKAIMH, 000OIIEHHs), PACKPhIBATh CMBICI OWOJIOTHUECKUX MOHSATHH (BBIACTSATH MX
XapaKTepHblEe IPU3HAKHU, YCTAHABIIUBATD CBSI3U C IPYTMMHU MTOHATHSIMMU);

ONpEENATh LEIN JEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHMS, COOTHOCHUTH
pe3yJbTaThl JEATEIILHOCTH C IOCTABJIEHHBIMU LIEISAMY;

MCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 1J1s1 00bSICHEHHS (PAKTOB ¥ SBJICHUN )KUBOM MTPHUPOIBI;

CTPOUTH JIOTUYECKHE pacCYXJeHUs (MHAYKTUBHBIE, JAE€AYKTUBHBIEC, [0 AaHAJOTUHU), BBISBISTH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBbIX SIBIEHUSX, (DOPMYIHNPOBATh BHIBObI U 3aKIIOUECHHUS;

MIPUMEHSTh CXEMHO-MOJENbHBIE CPEJICTBA JAJIsl IPEJICTABICHUSI CYILIECTBEHHBIX CBA3EH U OTHOILIEHHI B
M3Yy4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHUBOPEUUH Pa3HOTO POJa, BBISIBIEHHBIX B Pa3IMYHbIX
MH(OPMALMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUIaH pEIIEHUs MNpoOJeMbl C Y4E€TOM aHaldM3a HUMEIOIIMXCS MaTepUabHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JESTEILHOCTb, OLEHHMBAaThb COOTBETCTBHE PE3YJIbTATOB LIEISAM, OLEHUBAThH
PHUCKHU MOCIIEACTBUN NEATENLHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEILIEHUH )KM3HEHHBIX NTPO0IIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE IeHCTBHS:

BJIaJIeTh HaBbIKAMU y4eOHO-HCCIIE0BATEILCKOM U MPOEKTHON NESTEIbHOCTH, HAaBBIKAMH pa3pelIeHUs
po0ieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIIEHUS! MPAaKTUYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJb30BATh PA3JIMYHbIE BUABI IEATEILHOCTH 10 MOJyYEHHIO HOBOTO 3HAHMs, €r0 MHTEpPIIpPETaLUH,
IpeoOpa3oBaHUI0O U IPUMEHEHUIO B YYEOHBIX CHUTyallUiX, B TOM YHCJIE IPU CO3JAaHUU Y4EOHBIX HU
COLIMANIbHBIX MPOEKTOB;

(GbopMUpPOBaTh HAy4YHbIN THI MBIILJIEHUS, BIaJIeTh HAYYHONH TEPMUHOJIOIHEH, KIIIOUEBBIMU TOHATHIMU
U METO/IaMy;

CTaBUTh M (POPMYIMPOBATh COOCTBEHHBIE 334l B 00pa30BATENbHOMN JEATENbHOCTH M KU3HEHHBIX
CUTYaLUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalM3UpOBaTh 3ajauyy, BbIABUIaTh T'MIIOTE3Yy €&
pelleHus, HaXOIUTh apryMeHThl JUIs J0Ka3aTeIbCTBA CBOMX YTBEP)KICHMH, 3a/JaBaTh IapaMeTpbl U
KPUTEPHH peLLeHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHUS 3alaud pPe3yJbTaTbl, KPUTHYECKH OLEHMBATH MX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPHOOPETEHHBII OMBIT;

OCYILIECTBIIATh  IEJICHANpPABICHHBI MOUCK IEpeHoca CpeJICTB M CIIOCOOOB  JeicTBUS B
po(hecCHOHANBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJIEH, TpelylaraTb OPUIHHAJIBHBIE MOJXOJbl M PEILICHHUs, CTaBUThb NMPOOJIEMBbI U
3aJ1a4, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOUYHHMKAX HH(OpMalu (TEeKCTe y4eOHOro MmocoOus, Hay4dHO-
MOMYJISIPHOM JIUTepaType, OMOJOTHYECKUX CIOBAPSIX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3axX IaHHBIX, B



WutepHere), aHaMM3UpOBaTh WHPOPMALMIO PA3TUYHBIX BUAOB U (GOPM NPEACTABICHUS, KPUTUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTb;

(dbopMynHpOBaTh 3aMpOChl M MPUMEHATH Pa3IMYHbIE METOMABI MPH MOMCKE M 0TOOpE OMOJOrHYeCKOn
uHpOopManY, HeOOXOIUMOI [T BBITIOJIHEHUS YUeOHBIX 33/1a4;

npuoOpeTraTh  OMBIT  HCIOJIB30BAaHUA  HMHOOPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpeAcTaBIeHUS OMOJIOTHYECKOW WHpOpManuu
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCII0JIb30BaTh HAy4YHBIA SI3BIK B KAYECTBE CPEICTBA NpH paboTe ¢ OMOJIOTHYECKON HH(OPMAIHCH:
NPUMEHATh XUMHUYECKHE, (U3NUYECKHe W MaTeMaTHYECKHEe 3HAKH M CHUMBOJIBL, (hopMynbl, abOpeBuaTypy,
HOMEHKJIATYPY, UCTIOJI30BATh M MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMH pACIO3HABAaHUS W 3alIUTHl WHPOpPMANWHK, WHPOPMAIHUOHHOW O0E30MacHOCTH
JMYHOCTH.

OByajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JI€HCTBUSIMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHUKAIlMd BO BceX c(epax >XU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE WU
JMCKYCCHH TI0 CYIIECTBY OOCYKJTaeMoW TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CYKICHHS
OTHOCHTEIIHO BBITIOJIHEHHS TpeJIaraeMoi 3a/a4d, YYUTHIBaTh WHTEPECHl M COTIACOBAHHOCTH TIO3WITUI
JIPYruX y4aCTHUKOB JINAJIOTA WU JUCKYCCUH ),

pacrio3HaBaTh HeBepOalbHBIE CpENCTBA OOMICHMs, TOHUMATh 3HAYCHHWE CONMAIBHBIX 3HAKOB,
MPEOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallUi, YMETh CMSTYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BIIQJIETh PA3UYHBIMHA CHOcoOaMH OOIIEHHS W B3aMMOJCHCTBUS, MMOHMMAaTh HAMEPEHHS IPYrux
JOJIeH, MPOSBIATH YBAXKHUTEIbHOE OTHOILIEHHWE K COOECeTHUKY M B KOPPEKTHOH ¢dopme (HopMylupoBaTh
CBOM BO3paXKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBa KOMAaHIHOW M WHAMBHIYaJbHOIN pabOThl MpU pELICHUH
OMOJIOTUUECKOM  TPOoOIeMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh  IMPUMEHEHHs  TPYNIOBBIX  (Gopm
B3aUMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METO/bI COBMECTHBIX JIEHCTBUN C YUETOM OOLIUX MHTEPECOB U BOZMOYKHOCTEH
Ka)KJIOTO YIeHA KOJJICKTUBA;

MPUHUMATDH I€JIM COBMECTHOM NEsTeIbHOCTHU, OPraHW30BbIBATh U KOOPAUHUPOBATH ACUCTBUS MO €€
JNOCTHKEHHIO: COCTaBJIATH IJIaH JEHCTBUI, paclpelensTh poju ¢ y4ETOM MHEHHUI y4aCTHHUKOB, OOCYKIaTh
pe3yNIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAaueCTBO CBOEro BKJIaJa M KAXKIOTO YYacTHHKAa KOMaHIbl B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeaaraTb HOBBIE MTPOEKTHI, OLICHUBATh UJIEU C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPATETMUYECKOE IOBEJACHHE B PA3IMYHBIX CUTYalUAX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsiITHBHBIMH I CTBUSIMU:

1) camoopraHu3amus:

UCIO0JIb30BaTh OMOJNIOTMYECKHE 3HAHUS JUISl BBISBICHHSI MPOOJIEM M HMX PEIICHHUS B JKU3HEHHBIX U
y4eOHBIX CUTYAIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI 11€JIeBbIe M CMBICIIOBBIE YCTAHOBKHU B CBOMX JICHCTBUSIX
Y TIOCTYIKaX MO OTHOILIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3/J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENBHYIO NIESATEIBHOCTh, BBISABISATH MPOOIEMBI, CTaBUTh H
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00Pa30BaTEIbHON JESITEIbHOCTH U )KHU3HEHHBIX CUTYaIIUAX;



CaMOCTOSITEJIBHO COCTaBJIATH IUIAH pEHIeHUsT NpoOJeMbl ¢ y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacmMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKON 3PYAMLIMU B Pa3HBIX 00JacTsAX 3HAHUM,
IIOCTOSIHHO TMOBBIILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHbBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTb KOPPEKTHUBBI B ACSATECIBHOCTh, OLIEHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LICIISIM;

BJIaJIETh HAaBBIKAMU IIO3HABATENbHON peQuieKCMM KaK OCO3HAHMS COBEpPIIAEMBIX JIEHCTBUN H
MBICJIUTENIbHBIX MTPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCHOIb30BaTh NMPUEMBI pedIeKCUU IS OLEHKU
CUTYaIliH, BBIOOpa BEPHOTO PEILLIEHHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUX IIPU aHAJIU3€E PE3yNIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MTOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATHh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH IPYTOro YesoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS COJEpKaHusl yueOHoro npeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE OpHEHTHUPOBaHBI Ha obecredyeHue npoduiIbHOrO 00ydeHHs oOydarommxcs Ouosoruu. OHHU
BKJIIOUAIOT: cHeruduueckue g OMOJIOTUN HayyHble 3HAHUS, YMEHHUS M CIIOCOOBI AEMCTBHI IO OCBOEHUIO,
MHTEpIIpeTaly U MpeoOpa3oBaHUIO 3HAHWM, BUIbI JEATENLHOCTH IO MOJYYEHUIO HOBBIX 3HAHHUH M HUX
MPUMEHEHUIO B pPa3jM4YHBIX Y4YeOHBIX, a TaKKe B peaJbHBbIX >XMU3HEHHBIX cHUTyauusx. I[Ipeamernsie
pe3ynbTaThl PEACTABIEHBI 110 T'OJIaM U3Y4YECHHUS.

[IpenmerHbie pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buosorus» B 10 knacce IOJKHBI
OTpPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUH O MECTE€ W pOJU OHOJOTMHM B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOUM KapTHHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U PEIICHUHU MPoOiieM
paIMOHATIBLHOTO TMPUPOJONONB30BAHMS, O BKIAJAE POCCUUCKUX U 3apyOeXHBIX Y4YEHBIX B Ppa3BUTHE
OHOJIOTHH,

BIIQJICHUE CHCTEMON  OHMOJOTMYeCKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOTOJAraromme
OMOJIOTMYECKHE TePMUHBI U MOHATHS ()KU3Hb, KJIETKa, OPraHu3M, MeTaboIM3M, TOMEOCTa3, CaMOPEryJIsLus,
CaMOBOCIIPOM3BE/ICHNE, HACIEICTBEHHOCTh, M3MEHUHMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUHU
(xnerounas teopust T. IlIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi TeOpHsl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. WM. BaBwioBa — o0 meHTpax MHOroo0Opasust W HPOUCXOXKICHUS KYJIbTYpPHBIX
pacTeHuil), 3akoHbI (€IMHOOOpa3us IMOTOMKOB IIE€PBOTO IIOKOJIEHHUS, pacLICIIEHHUs, YHCTOThl TaMeT,
HE3aBHCHMOTI0 HacyenoBanus . MeHens1, roMOJIOTHYECKUX PSAAOB B HaCIEACTBEHHON n3MeHunsoctu H. M.
BaBwuioBa), mpuHIMIIEI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMHM HAayYyHOTO TIO3HAHMs, MCHOJb3yeMbIX B OHOJOTHUYECKHX
HCCIIEIOBAaHUX )KUBBIX 00BEKTOB (OIMCaHUE, U3MEPEHUE, HAOMIOAEHUE, SKCIIEPUMEHT);

YMEHHE BBLIEIATH CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKAapUOT M JyKapHUoT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4YHcIie OakTepuii, TpHOOB, pacTeHUH, )KUBOTHBIX U
YeJI0BEKa, CTPOCHUS OpPraHoB U CHCTEM OpPraHOB pAacTEHMM, JKUBOTHBIX, YEJIOBEKa, IIPOLIECCOB



KHU3HEIEATSIBHOCTH, MPOTEKAIOIINX B OPraHM3Max PACTeHUH, JKUBOTHBIX M YEJIOBEKAa, OMOJOTHMYECKHX
IpOIECCOB: OOMEHa BemEeCTB (MeTa0onaM3M), MPEBPALICHUS HHEPruu, OpOKEeHUs, aBTOTPOGHOrO U
rerepoTpoHOro TUIIOB MUTAHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, Meiio3a, rameroreHesa,
SMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHS, PAa3MHOXKEHHS, MHIUBUAYAJIbHOTO DPAa3BUTUS OpraHU3Ma
(oHTOTEHE32), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aWMOCBS3M MEXIYy OpPraHOMJIAMH KJIETKA U UX (QYHKIUSAMH, CTPOCHHEM
KJIETOK Pa3HBIX TKaHEH M UX QYHKIUSIMH, MEKIY OpraHaMi U CUCTEMaMH OPraHOB y PAaCTEHUH, )KMBOTHBIX
M 4YeJoBeKa W WX (DYHKIMAMH, MEXKIy CHCTEMaMH OPTraHOB M WX (DYHKIMAMH, MEXKIy dTarnamu oOMeHa
BEIIECTB, JTAallaMU KJIETOYHOTO IMKIA W YKU3HEHHBIX ITMKJIOB OPraHMU3MOB, 3TalaMH SMOPHOHAIBHOTO
Pa3BUTHS, TCHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM H (DaKTOpaMH Cpeibl OOUTAHHUS;

YMEHHUE BBISBIATH OTIMYUTEIbHBIC TPU3HAKU KHUBBIX CUCTEM, B TOM YHWCIIC PACTECHHM, KHBOTHBIX W
YeJI0BEKa;

YMEHHE UCTIOIh30BATh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO0 TEPMUHOJIOTHIO i CHMBOJIHKY
IUTSL IOKA3aTeNIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX CHCTEMATHIECKUX TPYIIIT;

YMEHHE pemaTh OHOJOTHYECKHE 3aJadd, BBIBIATH NPUYUHHO-CICICTBEHHBIE CBSI3H MEXKIY
HCCIIETyeMBIMU OMOJIOTUYECKUMH TIPOIIECCaMU | SIBIICHUSIMH, JIENIaTh BBIBOABI M IPOTHO3BI HA OCHOBAaHUH
MOJTyYeHHBIX PE3YIbTATOB;

YMEHHE BBINOJHATH JIaOOpaTOpHbIE M IMpakTH4ecKue padoThl, cOOM0AaTh MpaBwia Mpu padoTe ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TPOBEPATH MX IKCIEPUMEHTAIBHBIMH CPEICTBAMU, (GOPMYIHPYS b
WCCIIEIOBAHUS, aHATM3UPOBATH MOJTyICHHBIE PE3YIbTATHI U JETaTh BEIBOIBI;

YMEHHE Y4acTBOBATh B y4EOHO-HCCIIENOBATEIBCKONW pabOTe MO OMOJIOTHH, SKOJOTHH W MEAHIINHE,
IIPOBOIMMOMN Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, U MyOJIMYHO MPEACTABIATH MOJYYEHHbIE PE3YIIbTATHI
Ha YYEHUYECKUX KOH(EpEHIHIX;

YMEHHE OIICHMBATh STHYECKUE AacCIeKThl COBPEMEHHBIX HCCIEN0BaHMM B 0O0NacTH OHOJIOTUH U
MEIULUHBl (KJIOHUPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpaBIECHHOE W3MEHEHHE TIE€HOMa H
CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIICCTBIISATh OCO3HAHHBIN BBIOOp Oymymiel mpodecCHOHATbHON JAESTENHHOCTH B 00JIaCTH
OMO0JIOTUH, MEIUIIUHBI, OMOTEXHOJIOI MU, BETEPUHAPUH, CEIILCKOTO XO34HCTBA, MUIIEBON TPOMBIIIICHHOCTH,
yriayOnasTh TO3HABAaTEJIbHBIM HHTEpPEC, HAIpPABIECHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH
npoeccuy U MpoAoKeHHe OMOJI0rMYecKoro oOpa3oBaHus B OPraHU3alUsgX CPeaHEro MpodeccCHOHaIbHOIO
U BBICIIEr0 00pa30BaHUsL.

[IpenmerHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» B 11 Kaacce ROJIAKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe M pOJU OMOJIOTUM B CUCTEME ECTECTBEHHBIX HAayK, B
(OpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa, B NO3HAHUU 3aKOHOB IPHUPOJIBI U
pELIEHUH 3KOJIOTUYECKUX MpoOJIeM 4YelOBeYeCTBa, a TaKKe B PELICHUMH BOIPOCOB PALMOHAIBHOIO
IIPUPOJIOTIOIIB30BaHUA, U B (JOPMHUPOBAHUU LIEHHOCTHOIO OTHOLIEHHUS K MPHPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE OHMOJIOTHH;

YMEHHUE BJIAZIETh CUCTEMOM OMOJOTMYEeCKMX 3HAHWM, KOTOPas BKIIOYAET ONpeeseHUs] U TOHUMaHHue
CYIIIHOCTH OCHOBOIIOJIAralOIIMX OHOJOTMYECKUX TEPMHHOB M MOHATHH (BUA, 3KOocucTeMa, Ouocdepa),
Ouonornyeckue Teopuu (3BosronoHHas Teopus Y. J[apBuHA, CHHTETHYECKAash TEOPHUs SBOJIIOLUH), YUCHUS
(A. H. CeBepuoBa — o myTsix M HampasleHMsX sBoironuu, B.M. Bephaackoro — o Ouocdepe), 3aKoHbI
(renernueckoro paBHoBecus Jlx. Xapau u B. BaitnOepra, 3aponsimeBoro cxojacrsa K. M. bapa), npasuna
(vuaumyma FO. JIubuxa, 5KOJOrMUECKOW MUpaMUAbI 3HEPruM), runotes3sl (runoreza «mupa PHK» V.
I'unGepra);

YMEHHUE BIa/IeTh OCHOBHBIMH METOJIaMH HAy4YHOTO IMO3HAHMSA, UCHOJIb3yEMBIMH B OHOJIOTHMUYECKHX
HCCIIEIOBAaHUAX JKHUBBIX OOBEKTOB M SKOCHCTEM (ONUCaHHWe, M3MepeHHe, HaOlIoJIeHHEe, SKCIIEPHUMEHT),
crioco0amu BBISIBICHUS M OLICHKHU aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPO/IE;



YMEHHE BBIJCIATh CYIIECTBEHHBIC TNPU3HAKHU: BHJIOB, OMOTEOIICHO30B, JKOCHUCTEM H Ouocdepsl,
CTaOMJIM3UPYIOIIETO, JBIXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOIO OTOOpa, aUIOMAaTPUYECKOTO H
CUMIIATPHUICCKOI'O BI/IIIOO6pa3OBaHI/I$I, BJIMSAHUSA JABWIKYIIUX CHJI 3BOJIIOOWH Ha I‘GHO(i)OHI[ TOITyJIA U,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpezie OOMTaHusl, YepeaOBaHMs HAIPABICHUI 3BOJIIOLNHU, KPYrOBOPOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUC YCTaHAaBJIMBATh B3aMMOCBA3KW MCXKIAY IMPOLHCCCaAaMH 3BOJIIOLOWH, [ABWXKYIIUMU CHIaAMU
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU PAa3JIMYHbIX 39KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHu3MOB;

YMCHHUC BBIABJIATH OTIIMYUTCIIBHBIC IMPU3HAKH JKUBBIX CHCTCM, HpI/ICHOCO6JI€HHOCTI> BUIOB K CpCIc
O6I/IT8,HI/I$I, abHMOTHYECKNX ¥ OHOTUYECKHX KOMIIOHEHTOB 3KOCUCTEM, B3alMOCBSI3eH OpraHu3mMoB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMCHHUEC HUCIIOJIb30BATH COOTBCTCTBYIOIINEC apryMEHTHI, 6I/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTUIO 1 CUMBOJIUKY
JUTSL TOKA3aTeNbCTBA POJACTBA OPTaHW3MOB PAa3HBIX CHCTEMATHUYECKUX TPYII, B3aMMOCBS3UM OPTaHM3MOB H
cpeapl OOWTaHWs, €JUHCTBA YEIIOBEUECKUX pac, HEOOXOJMMOCTH COXPAHEHWS MHOT0o0Opasusi BUIOB H
HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPUPOJIBI U YETIOBEUECTBA;

YMCHHUEC pCIIaTh OHMOJIOTMYECKUE 3aa4yi, BBIIBJIATH HNPHUYUHHO-CICACTBCHHBIC CBA3U MCKIY
HCCICAYCMBIMU OHMOJIOTUYECKUMU nmponeccaMu M ABJICHUAMU, JCJIAaTh BBIBOJbI U IMPOTHO3bI HA OCHOBAHUU
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINOJHATH JIaOOpaTOpHbIE M IMpakTH4ecKue padoThl, cOOM0AaTh MpaBwia Mpu padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMCHHUEC BBIABUI'aTb T'MIIOTE3EI, IMTPOBEPATH X SKCIICPUMCHTAJIbHBIMU CPCACTBAMU, CbOpMy.]'II/Ip}Iﬂ IeJib
HCCIICO0BaHMWs, AaHAJIM3UPOBATH ITOTYUYCHHBIC PE3YJIBTAThI U ACTIATh BBIBOJIbI,

YMEHHE Y4acTBOBATh B y4EOHO-HCCIIENOBATEIBCKONW pabOTe MO OMOJIOTHH, SKOJOTHH W MEAHIINHE,
MPOBOIMMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMyOIMYHO MPEICTABISATH IMOJYUYCHHBIE PE3yIbTaThl
Ha YYCHUYECKUX KOH(DEPEHIIHIX;

YMEHHUE OIEHUBATH TUTIOTE3bI M TEOPHH O MPOUCXOKICHUH )KU3HHU, YEJIOBEKAa U YEIIOBEUECKUX pac, O
MPUYMHAX, MMOCIEACTBHUAX U CIIOCO0aX MPEIOTBPAIICHHS TJI00abHBIX H3MEHEHUN B Onocdepe;

YMEHHE OCYIICCTBIISTh OCO3HAHHBIA BHIOOP Oymymiel mpodeccCHOHaNbHOM IesTEIPHOCTH B 00JIacTH
OMOJIOTUH, SKOJIOTUH, TMPHUPOJOTIONB30BaHUS, MEAWIUHBI, OHOTEXHOJOTHH, TICHXOJOTHH, BETCPUHAPHH,
CEIILCKOTO XO3SMCTBA, MHIIEBON MPOMBIIIJICHHOCTH, YIIyOJISATh TIO3HABATEIBbHBIA WHTEPEC, HATIPABICHHBIN
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH MPO(ECCHH U MPOJOJDKEHUE OMOJIOTHYECKOro 00Opa3oBaHUS B
OpraHu3aIusIX CPEAHEro NpoPeCcCUHOHATBHOTO U BBICIIIETO 00pa30BaHUsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue NPOrpaMMbl, BBIJEIEHHOE KVpPCUBOM, HE BXOJIUT B IPOBEPKY TIOCYAAPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHast Ouosorusi — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BUTHS OHMOJIOTHH.
Bbuonornyeckne Haykn W u3ydaemble UMH TNpoOiembl. DyHIaMEHTaIbHBIC, MPHUKIAIHBIE M ITOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne Owojornd B (POPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.
[Ipodeccun, cBa3anHble ¢ Ouosorueil. 3HadeHHe OMOJIOTHM B MPAKTUYECKOW AEATEIbHOCTU 4YeNIOBEKa:
MEUIINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXpaHE MPUPOJIbI.

JdeMoHcTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. ['apseit, . Mennens,
B. U. Bepnaackuii, U. I1. Tlasnos, . . Meunukos, H. . BaBunos, H. B. Tumodeer-Pecosckuit, Jx.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKamuy, «CrcTeMa OMOJIOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbl 1 X H3y4YeHHUE

XKusble cucrembl Kak mpeaMeT u3ydeHus Ouosornu. CBOWMCTBA JKHMBBIX CHCTEM: E€IUHCTBO
XMUMHYECKOTO COCTaBa, JUCKPETHOCTh W LEJIOCTHOCTh, CIOXXHOCTh U YIOPSIOYEHHOCTh CTPYKTYpHI,
OTKpPBITOCTh, CAMOOPTaHU3AI1sl, CAMOBOCIPOU3BEACHHE, Pa3ApaKMMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3auu >KUBBIX CUCTEM: MOJEKYISPHBIA, KICTOYHBIM, TKAHEBBIA, OpPraHW3MEHHBINU,
MOMYJISIIIMOHHO -BUIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKU ), orochepHbIi. [Tpomeccsl,
MIPOUCXOJAIINE B KUBBIX cucTeMax. OCHOBHbIE MpHU3HAKU KHUBOTO. JKu3Hb Kak (opma CyliecTBOBaHUS
Marepuun. Hayku, nzydaromue >KMBble CHCTEMbI Ha Pa3HbIX YPOBHIX OpPraHN3aluu.

N3yuenune xxuBbIX cucteM. MeTtobl Onosiorndeckoit Hayku. HaOmonenue, nusmepeHue, SKCIepuMEeHT,
cucrtemaTusanus, MetaaHanus. [loHsTHE O 3aBUCMMOW M HE3aBUCUMOM TmiepeMeHHoul. [lnanupoBanue
skcnepumenTta. [loctaHoBka u mpoBepka rumote3. HyneBas rumnore3a. [lonstue BbIOOpKHM U €€
nocToBepHOCTh. Pa3zdpoc B Ouonornueckux naHHbIX. OIEHKa JOCTOBEPHOCTU MOJIyYEHHBIX PE3yJIbTATOB.
[IpyuunHel HCKa)XKEHUS PE3YJIBTATOB SKCIIepUMEHTa. [[oHATHE CTaTHCTUYECKOIO TECTa.

JdemoHcTpauuu

Tabnuips! u cxembl: «OCHOBHBIE TPU3HAKHU KU3HN», «bHonornyeckue cucreMsd», «CBOMCTBA KUBOM
MaTepum», «YPOBHU OpraHu3ally XKMBOM Npupoap», «CTpoeHUe KUBOTHOM KIETKN», « TKaHU )KUBOTHBIXY,
«CHcTeMbl OPraHoOB YeJIOBEUYECKOro opranuiMay, «buoreorenos», «buochepa», «MeToapl U3ydeHHS )KUBOU
MIPUPOJIBI».

Ob6opynoBanue: JjabopaTopHoe OOOpyIOBaHUE [UIs TPOBEIACHHS HAONIIOJIEHUM, HW3MEpPEeHHIA,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp30BaHue pa3IMYHbIX METOJOB IPHU U3YYEHUU KUBBIX CUCTEM).

Tema 3. Buonorus KjieTrku

Knetka — cTpykTypHO-GyHKIIMOHANBHAS €IUHUIA XUBOTO. VIcTOpUs OTKpBITUSA KIeTKU. PaGoTsl P.
I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. llneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUH.

MeTtoabl MOJIEKYJISPHOM M KIETOYHOM OHOJIOTMH: MMKPOCKOIHS, Xpomartorpadus, siaekTpodopes,
METOJI MEUEHBIX aTOMOB, Ju(depeHIaTbHOe HEHTPUPYrUpOoBaHUe, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
Qukcuposannvix Kiemok. OIEKTpOHHas MHKpockonus. Kougokanvuas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

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



Tabmuuer u cxembl: «CBETOBOM MHKpPOCKOI», «DIEKTPOHHBIA MHKPOCKOI», «lMcTopusi pa3BUTHS
METO/I0B MUKPOCKOITUI.

OOopynoBaHue: CBETOBOM  MHKPOCKON, MHKPOIIPENapaTbl  PacTHTEIbHBIX, JKMBOTHBIX U
OaKTepUaATBHBIX KIIETOK.

IIpakTuyeckas padora «3yueHre MeTOI0B KJIIETOYHON Onosioruu (xpomarorpadus, snexTpodopes,
maddepenunansaoe nentpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KIeTKH

XUMUYECKUN COCTaB KIETKUM. Makpo-, MUKpPO- U YyJIbTPaMHUKpPOAIJIEMEHTBH.. Boma u e€ poisib Kak
pacTBOpUTEIIS, peareHTa, yuacTHe B CTPYKTYPUPOBaHUU KIIETKH, TeIUIOperyisiund. MuHepaibHble BellecTBa
KJIETKHU, UX OMoJIorudeckast poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIeTKU. buonoruueckue nonumepbl. beiaku. AMUHOKHUCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OenkoBoii Mousiekynbl. IlepBuuHas cTpykrypa Oenka, menTujaHas cBA3b. BropuuHas,
TpeTUuHasi, 4eTBepTUYHas CTpyKTyphl. JleHarypamus. CoiictBa OenkoB. Knaccudukanus Oenkos.
buonorunueckue Gpynkuu 6enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ipl, AMcaxapuabl, OJIMTOcaxapuabl U noiaucaxapuabl. OOMIMA MJIaH CTPOEHHUS
1 (PU3HKO-XMMHYECKHE CBOMCTBA YriaeBoA0B. bruonornueckue GyHKIMH YTIE€BOAOB.

Jlunuger. TuapodunsHo-THApPOGOOHBIE cBoMcTBAa. Knaccubukamus aunuaoB. Tpurimiepuisl,
dbochomumuapl, BOCKH, crepouabl. buonorndeckne GyHkiuu unmuaoB. OO0mue cBOMCTBa OMOJOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. [JHK m PHK. Crpoenune HyknenHoBbix kucnoT. Hykmeornuel. IlpuHnmmn
komruieMenTapHoctu. [IpaBuno Yapradda. Crpykrypa JITHK — nBoitHas crimpans. MecToHaxoXaeHHEe U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B mMojiekyine AT®. buonorudeckue QyHkmum
AT®. BoccTaHOBJICHHBIC TIEPEHOCUNKU, UX (QYHKIIMU B KIETKe. /pyeue Hykneozuompugocghamor (HTD).
CexBenupoBanue [IHK. Memoouwl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHas OwoJsorusi: OHOXMUMHYECKHE W  OWodu3nueckue WCCIEeNOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OHMOMOJEKYN. Mooderuposanue cmpykmypol u QyHKyuti OUOMONEKYL U Ux
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

[Toptpertsr: JI. Ionunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammbr: «PacnpeneneHue XMMUYECKHX JJIEMEHTOB B HEXKHBOW mpupone», «Pacmpenenenue
XMUMHYECKUX JIEMEHTOB B JKUBOI MPUPOJIE».

Tabmumpr u cxembl: «llepuonnyeckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTPOCHHE MOJEKYJIbI
BOJbI», «BemiectBa B cocrtaBe opraHuzMoB», «CTpoeHHE MOJEKylbl Oenka», «CTpyKTypbl OenkoBoOi
MOJIEKYNbI», «CTpOoeHHE MOJIEKY YTIeBOA0BY», «CTpoeHHe MOJEKYN TUIUA0BY, «HyKIenHOBbIE KHCIOTHIY,
«Ctpoenne monekynbl ATDy.

O6opynoBaHue: XUMUYECKas IOCyJa U 000pyJ0BaHHUE.

JlabopaTopnasi pa6ora «O0GHapyxeHHEe OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopHas padora «lccrnenoBanre HyKIIEMHOBBIX KUCIIOT, BBIJCIEHHBIX U3 KIETOK Pa3IUYHBIX
OpPraHu3MOBY.

Tema 5. Ctpoenne u pyHKIMH KICTKH

Tumns! kneToK: 3yKapuoTHyeckas U npokaproTuueckas. CTpyKTypHO-(pyHKIMOHAIBHBIE 00pa30BaHUs
KIIETKH.

CtpoeHne mnpokapuoTHuecko kieTku. KinerouyHnas creHka Oakrtepuil u apxed. OcoOGeHHOCTH
CTpOCHHUSI TeTepoTpo(HOM M aBTOTPO(GHON NPOKAPHOTHUYECKUX KIETOK. MecTo W poJib HPOKapuoT B
OnoIIeHO3aX.

Crtpoennie ¥ (YHKIMOHMPOBAHHE OHYyKapUOTHUecKoW KieTku. [lmasmartnyeckas wmemOpaHa
(mnazmanemma). CTpyKkTypa Ma3MaTHUecKoil MemOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIa3MaTHYECKYIO
MeMOpaHy: naccuBHBIM (quddy3us, oOneruénHas nudp¢ys3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIHI



akTUBHBINA Tpancnopt). [Tomynponumaemocts MeMOpanbsl. Pabota HaTpuii-kanmeBoro Hacoca. DHIOLMTO3:
NUHOLUTO3, (aromuto3. Dx3omuto3. Kietounas crenka. CTpykrypa W (QYHKIMHM KJIETOYHOW CTEHKH
pacteHuii, rpuboB.

Huronnazma.  Lwurozons.  Lurtockener.  JIBuxeHue  uuroruiazmbl.  OpraHoujpl  KJIETKH.
OnHoMeMOpaHHbBIC OPraHOUABI KIETKU: 3HAomnazmatudeckas cetb (DI1C), anmapar ['onbmku, IM30COMBI,
uX cTpoeHue M (GyHKIUH. B3aumMocBsA3b 0JHOMEMOPaHHBIX OPraHOHJIOB KiIeTKd. CTpoeHHe rpaHyssipHOTO
perukynyma. Mexanusm nanpasienus 6eaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OeinkoB. CHHTE3 KICTOYHBIX
MeMOpaH. ['mankuii (arpaHyJsIpHBIN) SHAOTUIA3MATHYECKUN peTukynyMm. CekperopHas (yHKIUS ammapara
Tomemxu. Moougurayus berxkos 6 annapame [ onvoocu. Copmuposxa bdenxkos ¢ annapame I onvooicu.
Tpancnopr BemecTs B KiIeTKe. Bakyosn pactutenbHbIX KieToK. Knerounstit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHJPUHU, IIACTUIBL. [Ipoucxodcoenue MumoxoHopul u
naacmud. Cumbuoeenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u (yHKIIMA MHUTOXOHIPUN U
mwiactul. IlepBuuHble, BTOpUYHBIE U CIIOKHBIE TUIACTUABI (POTOCHHTE3UPYIOUINX FyKapuOT. XJIOPOIUIACTHI,
XPOMOIUIACTBI, JICUKOTIACTHI BBICIIUX PACTCHUH.

HememOpanubie opranounapl kietku CrpoeHune M (yHKIMM HEMEMOpPAaHHBIX OPraHOMJIOB KJIETKH.
Pubocomel.  Ilpomescymounvie  ¢punamenmol. MuxkpoduiaMeHTbl. AKmuHosble MUKpODUIAMEHMbL.
MplleuHble KIETKU. AKMuHo8ble KOMHOHEHMbl HeMbluleunvlx Kiemok. Mukporpybouku. Kierounsrit
ueHTtp. CTpoeHue U JBUKEHHE KI'YTHUKOB U pecHu4eK. MukpoTpybouku nuromiasmsl. LlenTpuons. benku,
accoyuupoganHule ¢ MUKpogunamenmamu u muxpompyboukamu. MomopHule denxu.

SAnpo. ObGonouka siipa, XpOMAaTHUH, KapuoIUla3Ma, SAPBINIKU, UX CTpOeHHuEe U (GYHKUUU. SaepHBbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacHOJIOKEHUE XPOMOCOM B UHTEp(ha3HOM slpe. DyxpomamuH u
cemepoxpomamur. benku XpoMaTWHA — THUCTOHBI. /{uHamuka s0epHou 00010uYKu 6 mumosze. foepHbiil
Mpancnopm.

Knerounsie BxmoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DJYKapHOT (pacTUTEIbHOM,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupr u cxembl: «CTpOCHHE JYKAPUOTHUYECKOW KIETKM», «CTpPOCHHE >KUBOTHOM KIIETKH,
«CTpoeHue pacTUTEIbHON KIETKW», «CTpOCHUE MUTOXOHAPUNY, «Aapo», «CTpoeHue mpoKapuoTHYECKOU
KIICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpEnaparbl pacTUTENbHBIX, >XUBOTHBIX KIETOK,
MUKpOTpenaparbl 6akTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHUS KIIETOK Pa3JIMYHbIX OPraHu3MOB).

IIpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopHas pa6ora «/ccienoBanue mia3mMoin3a U Jeria3MoIin3a B PACTUTEIbHBIX KIETKAX.

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U MPeBpPALlICHHE JHEPTUHU B KJIETKe

AcCUMWIALINS U TUCCUMUIIALINAS — JIB€ CTOPOHBI MeTabomu3ma. Tumbsl 0OMeHa BEeIECTB: aBTOTPO(HBII
U rerepoTpodHbIi. YdacTue KUCIOpoAa B OOMEHHBIX IMpolieccax. JHEpreTuiyeckoe odecrneyeHne KIeTKU:
npeBpaimienue AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIM XapakTep peakuuid KIEeTOYHOTO
Merabonu3zma. DepMeHTHI, WX CTpPOEHHUE, CBOWCTBA M MexaHu3M JneicTBus. Kodepmentsl. Orauuus
(epMEeHTOB OT HEOPraHMYECKUX KaTamu3aTopoB. benku-akTHBaTOphl U OEIKU-UHTHUOUTOPHI. 3aBUCHMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEAKIIUi OT pa3IMYHBIX (PaKTOPOB.

[lepBUUHBIN CMHTE3 OPraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
gpomocunmes y oaxmepuii. Ceemocodbuparowjue nueMeHmsl U NuUMeHmvl peakyuoHno2o yeHmpa. Poib
XJIOpoIIacToB B mporecce (otocunteza. CBeroBas u TeMHOBasi ¢a3bl. Pomoovixanue, Cz., Cs. u CAM-
munsl pomocunmesa. lIpoyKTUBHOCTb (OTOCHHTE3a. BiMsHHME pa3nuyHbIX (PAKTOPOB HAa CKOPOCTb
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.



Xemocunte3. Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUIHpYIOIIHE  OakTepuw,
xKenez00aKkTepuu, cepoOaKTepun, BOIOPOIHbIEC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

Anaspobnsie opranu3mbl. Bunsl 6poxxenust. IIpoaykTsl OpoKeHHs U WX UCTOJIb30BAHUE YEIIOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH U BO30YIUTEIH 00JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEprerudeckoro obmena. [loaroroBurenbHbid dTam. [ nwkomm3 —
OECKUCIIOPOAHOE PACIIEINICHHE TIFOKO3BI.

buonorumueckoe okucieHue, WIM KJIETOYHOE JpIXxaHue. Ponb MHUTOXOHApPHII B Ipoleccax
Oouonormdeckoro okucicHus. Luknmdyeckue peaknuu. OkucnutelbHOE (GochopumupoBanue. Iuepeus
Membpanno2o epaduenma npomonos. Cunmes AT®: paboma npomonnoi AT@-cunmaszwi. [IpenmyriecTBa
a’poOHOTO TTyTH 0OOMEHA BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETHISCKOTO OOMEHa.

JdeMoHcTpanuu

[optpertst: Ix. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DoTocuHTE3», «IHEpreTudeckuii ooOMen», «buocunrte3 Oenka», «CTpoeHue
dbepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYyAOBaHME JJsi TPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/3yueHre KaTaIMTUYECKOW aKTUBHOCTH (PEpMEHTOB (HA MpUMEpe aMHJIa3bl
WJTU KaTajasbl)».

JladopaTopnasi pabora «/3yuenue ¢epMEHTATUBHOTO pACIICIUICHUS TEPOKCHIAa BOJOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX.

JlabopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KJeTKe

Peakuuu matpuyHoro cunresa. [IpuHIUMI KOMIUIEMEHTApHOCTH B pPEaKLUUAX MATPUYHOTO CHHTE3a.
Peanmuzamust HacnenctBeHHor wuHGopManuu. ['eHeTHMYeCKWil KOJa, €ro CBOWCTBA. TpaHCKpHUIIIUA —
MatpuuHblii cuHTe3 PHK. IlpuHOMnBel TpaHCKpUNUMH: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIEIBHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunsix PHK 6 syxapuomuuecxoii kniemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranpl. Yuyactue TpancnoptHbeix PHK B OnocuHTe3e Oenka. YcinoBusi OMOCHHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocoM B OMoCHHTE3€E OeKa.

Coepemennvie npeocmasnenuss o cmpoeHuu 2eHog. Opranuzanys reHoMa y MPOKapUOT U YKApHUOT.
Perynsuusi akTHBHOCTH TreHOB y mpokapuoT. I'mmore3a onepona (®. XKako06, XK. Mano). MoaekyrapHule
MexXanuzmvl IKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6 pecynayuu pabomel 2enos. Perynsauus
0OMEHHBIX MPOIECCOB B KieTke. KieTouHslit romeocTas.

Bupychel — HekneTounble (OPMBI KU3HU U OONHUraTHble mapa3uthl. CTPOEHUE MPOCTHIX U CIOKHBIX
BUPYCOB, pETPOBUPYCOB, OaktepuodaroB. JKuznenmnvii yuxn JHK-cooepocawux eupycos, PHK-
cooepaicawux 8upycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

Bupychbie 3a0oneBanusi 4enoBeka, >XKUBOTHBIX, pacteHuit. CIINUJ[, COVID-19, comnmanbHeie u
MEHUIIMHCKUE MPOOIEMBIL.

Buoungopmamuka: unmeepayus u ananuz  6oavwux maccueos («bigdatay) cmpyxkmypHoix
buonoeuveckux oanuvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpocpammupyemoie Qyukyuu 6eiKos.
Cnocobuvl 0ocmagku iekapcms.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konsnos, . U. iBanoBckuii.

Tabnuue! u cxemsl: «buocunres 6emnkay», «I'eHeTnueckuit ko, «Bupyce», «bakreprodarny.

IIpakTnuyeckas padora «Co3nanue MOJENN BUPYCay.

Tema 8. 7/Ku3HeHHBbIN HUKJ KJIETKH



Knerounbrii muki, ero mepuonsl u perymsius. Mutepdasa m mMuto3. OcoOEHHOCTH MPOLIECCOB,
nporekarmux B uHTEepdase. Iloaroropka KiIeTku K jaencHuro. [IpecuHTeTHYecKUl (TIOCTMUTOTUYECKHIA),
CUHTCTHUYECKUN U TIOCTCUHTETHUECKUHN (TIPEMUTOTUIECKHI ) TepHO bl HHTEP(]A3HL.

Marpuunsiii cunre3 JHK — pennumkanms. Ilpunnunsr permmmkanuu JHK: xommemeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTUNapauienbHoCTh. Mexannsm pemmukanuun  J[IHK.  Xpomocomsl.
Crpoenue xpomocoMm. Tenomepsl u TetoMepasza. XpoOMOCOMHBIN HA0OP KJIETKU — KapHOTHUIL. JJuniaouaHelil u
rarIouIHbINA HabOpbl XpoMOCOM. ["'oMoJI0ru4HbIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue knetku — Muto3. Craguu MHUTO3a U MPOMUCXOJALIME B HUX Hpolecchl. THIbl MHUTO3a.
Kaprokunes n nutoknHes. bruosiornyeckoe 3Ha4eHue MUTO3a.

Perymsiiust MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeToyHasi Tu0enb — aromnTos.

Knerounoe sapo, XpoMocoMmbl, (YHKIMOHaJdbHAasi TE€HOMUKA. Mexanusmel npoaugepayuu,
oughgepenyuposxu, cmapenusi u eubenu kKiemox. «L{ugposas xkiemxay — ououngopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KTEMKU.

JdeMoHcTpauuu

Tabmuupbl 1 cxembl: «KU3HEHHBIN MUK KIETKH», «Muto3», «CTpoeHne xpoMocom», «Pernmukarus
JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapathl: « MHUTO3 B KJIETKAaX KOPEIIKA JIyKay.

JlaGoparopHas padora «/3yuyeHne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHass paGora «HabmioneHue MHTO3a B KJIETKaX KOHYMKA KOpEUIKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. Ctpoenne u pyHKIUM OPraHU3MOB

buonoruueckoe pazHooOpasue opraHu3MoB. OJHOKJIETOYHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBlI.

OcoOeHHOCTH CTPOCHHS U >KU3HENEATENHHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHbIE OpraHU3MBIL.

B3anmocCBsI3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OPraHoB. Opranusm
Kak euHoe 1enoe. 'omeocras.

Txanu pacreHuid. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAs, IPOBOIAIIAS,
OCHOBHasi, MexaHuyeckas. OcoOeHHOCTH cTpoeHHus, (YHKIUH U paclojokKeHHs TKaHEHl B opraHax
pacTeHui.

TkaHM JKMBOTHBIX M 4eJIOBEKa. THMbl >XUBOTHBIX TKAaHEW: SIUTEIUAIbHAs, COCIUHUTEIbHAS,
MblleyHasi, HepBHasi. OcoOeHHOCTH CTpOeHUs, PYHKIUN U pacloJIOKEHUsl TKaHel B opraHax >KMBOTHBIX U
YEJI0BEKa.

Oprassl. BereratuBHble 1 reHEpPATUBHBIE OpraHbl pacTeHUil. Opralbl U CUCTEMbI OPraHOB KUBOTHBIX
1 yenoBeka. OyHKIMY OpraHOB U CUCTEM OPI'aHOB.

Omnopa Ttena opranu3moB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOeHUE U TUIIbI COEAMHEHUS! KOCTEH.

JIBukeHre opraHu3MoB. JIBWJKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KT'YTUKOBOE,
pecHuyHoe. [IBMKE€HME MHOTOKJIETOYHBIX PACTEHHI: TPONU3MbI M HACTUHU. J[BU)KEHHE MHOTOKIJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MblllieuHas cuctema. Pednexc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iutranne opranusmos. llornomieHre Boibl, yrIeKUCIOro ra3a 1 MUHEPAIbHBIX BEIIECTB PACTEHUSIMH.
[Iuranue KUBOTHBIX. BHYTpUNOIOCTHOE M BHYTPUKIETOYHOE mulleBapeHue. lluTtaHue NO3BOHOUYHBIX
AKUBOTHBIX. OTIeNbl NUIIEBAPUTENBHOTO TpakTa. [luneBapurtensHbie xkene3bl. [InmeBapurensHas cucteMa
YEJI0BEKa.

Ipixanue opranusmoB. Jlpixanue pacteHuil. Jlpixanue XUBOTHBIX. Juddy3us razoB uepe3
noBepxHOCTh KiIeTKu. KoxkHoe npixaHue. JlpixarenbHas MoBepXHOCThb. JKabepHoe M JErOYHOE JbIXaHHE.
JIpIxaHWE IO3BOHOYHBIX JKMBOTHBIX WU YEJIOBEKA. OBOJIOLMOHHOE YCIOXXHEHHME CTPOEHMS JETKUX
MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cucTeMa 4eloBeKa. MexaHW3M BEHTWISIIMHU JIETKUX Yy MNTUL U
MIeKonHUTamuX. Perymsamnus apixanus. JlprxarenbHble 00BEMBL



Tpa"cnopr BelecTB y OpraHu3MoB. TpaHCIOpPTHBIE CHUCTEMBI pacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHocHas cucremMa u €€ opraHbl. KpoBeHOCHas cucTema IO3BOHOYHBIX JKMBOTHBIX U
yenoseka. Cep/ie, KPOBEHOCHBIE COCYABI U KpoBb. Kpyru KpoBooOpaleHus. DBOMIOLMOHHBIE YCIOKHEHHS
CTPOEHHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KHUBOTHBIX. PaboTa cep/ma u e€ peryssius.

Boigenenue y opranusMoB. Beinenenue y pactenuil. Beinenenue y >kMBOTHBIX. COKpaTUTENbHbIE
Bakyosu. Opransl BeigeneHus. Ouiabrpanus, cekpeuns U 0OpaTHOE BCAChIBAaHHE KAaK MEXAaHU3MBI PaOOTHI
opraHoB BbieneHUs. CBs3b MOJIOCTH Te€Jda C KPOBEHOCHOW M BBIIEIMTEIBHOW cucTtemMamu. Boiienenue y
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Ctpoenne u pyHkunoHupoBanue Hepona. OOpazoBaHue
MOYH Yy 4EJIOBEKa.

3amura y OpraHu3MoB. 3allliTa Yy OJHOKJIETOYHBIX oOpraHu3MoB. CrHopbl OakTepuil U LUCTHI
pocTedmux. 3almuTa y MHOTOKIETOUHbIX pacteHuil. Kyrukyma. CpencrBa macCUBHOM M XUMHUYECKOMN
3auThl. UTOHIUABI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HpOW3BOJHBIE. 3allUTa OpraHU3Ma OT
6onesnel. MIMmyHHas cucreMa dYenoBeka. KierouyHbli M TyMOpalbHbIH MMMYHHUTET. BpoXI€HHBIN U
MpUOOPETEHHBIN crienupuyecKkuii IMMYHUTET. Teopus KIOHAIbHO-ceIeKTUBHOTO uMmyHuTeta (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocnanurenbHsle OTBETHl OpraHu3MoB. Posb BpOKIEHHOIO MMMYHHUTETA B
Pa3BUTHHU CUCTEMHBIX 3a00JI€BaHUMN.

PasgpaxkumocTe M perymsanus y OpraHusmMoB. Pa3ipakuMOCTh y OJHOKJIETOYHBIX OPraHM3MOB.
Takcucel. Pa3npaxuMoCTh M peryisuus y pacTeHHil. POCTOBBIE BElECTBA U UX 3HAYECHUE.

HepBHast cucrema u pediexTopHas perymsiuus y >KMBOTHbIX. HepBHas cucremMa u €€ OTIEINbI.
OBOJIIOIIMOHHOE YCJIIO)KHEHHE CTPOCHHSI HEPBHOM CHCTEMBI Yy >KMBOTHBIX. OTHENBl TOJOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Pedriekc u pednexropHas ayra. bezycinoBHbIe U yCITIOBHBIC PEQIICKCHI.

I'ymopanpHas perymsuvs M 3HIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeKa. JKenes3bl SHIOKPHHHOU
CUCTEMBbl W HUX TOPMOHBL JleiicTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW W HSHAOKPHUHHOW CHCTEM.
I'nnoranamo-runodusapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuuel n cxemsl: «OAHOKIETOUHBIE BOJOPOCTN», «MHOTrOKIETOUHbIE BOAOpOCIn», «bakrepuny,
«IIpocrerimme», «OpraHbl LBETKOBBIX pacTeHHUN», «CHCTEMBI OpPraHOB IIO3BOHOYHBIX JKHBOTHBIXY,
«BHyTpeHHee cTpoeHue HacekoMblx», «TkaHu pacreHuit», «KopHeBble cucrembl», «CTpoeHue credisy,
«CTpoeHHME JMCTOBOM IUIACTUHKW», «TkaHM »KUBOTHBIX», «Ckener denoBeka», «llumesBapurenbHas
cucreMmar», «KpoBeHocHas cucreMay, «/lpixaTenbHas cucreMay, «HepBHas cucreMar, «Koxa», «Mbleunas
cucreMa», «BplaenuTenbHas cucreMa», « JHIOKpPUHHAs cucTeMa», «CTpoeHne MbIInby, «MMmyHUTETY,
«KumeynononoctHsie», «Cxema NuTaHus pacTeHUn», « KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX )KHUBOTHBIXY,
«Ctpoenue ruips», «CTpoeHHe IIaHapum», «BHyTpeHHee CcTpoeHue IOXKIEBOro uepBs», «HepBHas
cucrema pbio», «HepBHas cucrema nsarymkn», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cuctema
nTuiy, «HepBHas cuctema miekonuTaomux», «HepBHas cuctema yenoBekay, «Pediexcy.

OOopynoBaHMe:  CBETOBOM  MHUKPOCKOI,  MHKpOIpemnapaTrbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIIpENapaTbl TKaHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKUBBIC
9K3EMIUIAPBl KOMHATHBIX PaCTeHUH, TepOapun pacTeHUI pa3HbIX OT/AENOB, BIaXKHbIE MpenapaThl )KUBOTHBIX,
CKeJIEThl TO3BOHOYHBIX, KOJUJIEKIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET 4eloBeKa, o0opyaoBaHuE JUis
JIEMOHCTpAIMM MOYBEHHOI'O M BO3JYIIHOTO NMUTAaHMUSA PACTEHUH, paCIIEIJICHHs KpaxMmana M OeJKOB MOJ
nerictBueM (hepMeHTOB, 000PYAOBaHUE Ul JAEMOHCTPALMH OIBITOB 10 M3MEPEHUIO JKU3HEHHONH EMKOCTH
JETKUX, MEXaHU3Ma JbIXaTEJIbHBIX ABM)KEHNUH, MOJENIN FOJIOBHOIO MO3Ta Pa3INYHbIX )KMBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH pacTEHUI».

JlabopaTopHas pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pabora «/3ydeHne opraHoB LIBETKOBOI'O PaCTEHUSD.

Tema 10. Pa3mHoeHHMe M pa3BUTHE OPraHU3MOB



@opMbI pa3MHOKEHHS OPraHU3MOB: Oecrolioe (BKJII0Uasi BEreTaTUBHOE) M 10JIoBOe. Buipl Gecmonoro
Pa3sMHOXKEHHS: TOYKOBAHUE, CTIOPYJIAIHS, (hparMeHTaIus, KIOHUPOBAaHHE.

[TonoBoe pasmuHoxenue. IlonoBble kineTku, wiau ramersl. Meio3. Craguum Mmeiios3a. IloBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buosornueckuii CMbICI Mel03a U MOJI0OBOro mpouecca. Meno3 u ero
MECTO B JKU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzaponpimeBoe pazsutue. ['amerorene3 y >KUBOTHbIX. [lonoBeie xene3pl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHuUe MoJI0BbIX KIETOK.

Omno0TBOpEHHE U SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrOcOOBI OIJIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WnauBuayanbHOEe pa3sBUTUE OpraHu3MoB (OHTOreHe3). OMOpHOJOruMs — Hayka O pa3BUTUU
opranu3MoB. Mopgozcenez — 00na uz enasuvix npooaem smopuonocuu. Konyenyus mopghocenos u mooenu
mopghoceneza. Craquu dMOpUOTEHE3a JKUBOTHBIX (Ha mpuMepe Jsarymku). Ipobnenue. Tumnbl npobieHus.
Jlemepmunuposannoe u Hedepmunuposanmoe opoonenue. bnacmyna, munwer 6nacmyn. OcoOGeHHOCTH
NpoOJieHUsT MJIEKOMUTAIOMIMX. 3apoAbllIeBble JIMCTKU (racTpyisiuus). 3akiajJka OpraHoB U TKaHEW u3
3apOJBIILIEBBIX JIUCTKOB. B3anMHOe BiMsHUE YacTell pa3BUBAIOLIErOCs 3apojpllia (dMOpHOHANbHAsS
MHAYKLKA). 3aKiIajKa MIaHa CTPOEHUs )KUBOTHOTO KaK pe3yabTaT MEPAPXUUECKUX B3aUMOJIEHCTBUI I'€HOB.
Brustaue Ha 5 MOpHOHATBHOE PAa3BUTHE PA3IUUHBIX (DAKTOPOB OKPYKAOIIECH CPEIbI.

Poct u pasButue >xuBOTHBIX. [locTomMOpHuoHanbHbI mepuon. Ilpsmoe U HempsiMmoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€ClIO3BOHOYHBIX M MO3BOHOYHBIX XHUBOTHBIX. brosiornyeckoe 3HayeHHE
MPSIMOTO U HEMpPSIMOTO Pa3BUTHUS, UX PACIPOCTpaHEHHE B Mpupoje. THmbl pocTa >KUBOTHBIX. DaKTOPHI
peryislMu pocTa >KUBOTHBIX W uenoBeka. CTaauu NOCTIMOPUOHAIBHOTO Ppa3BUTHUSL Y JKUBOTHBIX H
yenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOTMYECKUE TPOIECCHI.

Pa3zmHuoxkenue u pazButue pacrenuil. 'amerodut u cnopodut. Meito3 B )KU3HEHHOM IUKJIC PACTEHUH.
OO6pazoBanue crmop B Tporecce Merosza. ['ameroreHes y pacteHuid. OIUIOJOTBOPEHHE W pPa3BUTHE
pacTUTEIBHBIX OPraHu3MOB. /[BOWHOE OIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUE M pa3BUTHE
CCMCHH.

MexaHnU3MBI PETYIISLUN OHTOTE€HE3a Y PACTCHUH U )KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuuel u  cxembl: «BereratuBHoe pa3MHOXeHHe», «Tumel Oecrnoyioro pa3MHOXKEHU,
«Pa3MHOXEHNE XIaMHIOMOHAnbl», «Pa3MHOKeHUe »5BrieHsl», «PasmMHOXeHue ruape», «Meiosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHUEKICTKM M CIEpMaro3onna», «OCHOBHBIE CTaguu
oHTOreHesa», «lIpsmoe u HempsaMoe pasButTHe», «Pa3BuTue Manckoro xyka», «PasButue capaHdwy,
«Pa3Butne sArymkn», «JlBoliHOE OIJIOJOTBOPEHHME Yy LBETKOBBIX pacTeHHi», «CTpoeHHE CeMsH
OJIHOJIOJIBHBIX U JIBYJIOJIBHBIX pacTeHui», «KM3HEHHBI LUK MOPCKOM KamycTeD», «KM3HEHHBIM LUK
Mxa», «JKU3HEHHBIN LMK NAaOPOTHUKA, «OKU3HEHHBIN LUK COCHBD.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOII, MUKpOIIpenaparhbl SHIEKIETOK M CIIEpMAaTO30U0B, MOJIENb
«IMKII pa3BUTHUSA JISTYLIKI.

JlabopaTopHas pa6ora «/3ydeHne cTpOEHHUS NOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENIapaTax».

IIpakTnueckas padora «BpIsiBIEHNE IPU3HAKOB CXO/ICTBA 3apOABIILIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

VcTopust CTaHOBIIEHUSI U Pa3BUTHUSA TeHETUKHM Kak Hayku. PabGotel I. Menpens, I. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHBIX yu€HbIX B pa3BuTuu renetuku. Padorer H. K. Konbnosa, H. Y. BaBuiosa,
A. H. benoszepckoro, I'. /1. Kapneuenko, 0. A. ®ununyenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE IOHATHS M CHMBOJBL. [ OMOJOIMYHBIE XPOMOCOMBI, AJIENbHBIE TEHBI,
aJIbTEpHATUBHBIEC NPU3HAKU, JTOMMHAHTHBIM M PELECCUBHBIN NMPU3HAK, TOMO3UI0Ta, FE€TEPO3UT0Ta, YUCTas
JTUHMSA, THOpuIbl, TeHoTur, (eHotun. OCHOBHBIE METOABI TEHETHKH: THOPUA0IOTUYECKUH,
LIUTOJIOTUYECKU I, MOJIEKYIISIPHO-TE€HETUUECKHI.



JdeMoHcTpanuu

[Moptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Kosnsuos, H. 1. Basunos, A. H. Benozepckuii,
I'. 1. Kaprnieuenko, 0. A. ®unmumnuenko, H. B. TumodeeB-PecoBckwii.

Tabmuie! u cxembl: «MeToIbI TEHETUKIY, «CXEMBI CKPEIITUBAHUS.

JlaGopaTopHasi padota «/[po3oduna kak 00BEKT TeHETUISCKIX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuiuBanue. [1epBolii 3akoH MeHens — 3aKoH eIMHO00pa3usi THOPHUIOB TIEPBOTO
nokosieHus. lIpaBuno nomuHupoBaHusa. Bropoil 3akoH MeHzens — 3aKOH pacIICIUICHUS NPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIUBaHUs. [ UIIOTE3a YUCTOTHI raMeT.

Anammsupyromee ckpemuBaHue. IIpoMexyrouHelii  xapaktep HacienoBaHus. PacuueruieHue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUHU.

JurunbpugHoe ckperniuBanue. Tpetuit 3akoH MeHenss — 3aKOH HE3aBUCHMOTO HAacJeI0BaHUS
npu3HakoB. [{uTosornueckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUSI.

CueruienHoe HacienoBaHue npuzHakoB. Pab6oter T. Moprana. CrernjieHHOEe HacleOBaHUE TEHOB,
HapyIIeHNE CUETICHUS MEXKTy TeHaMU. XPOMOCOMHasi TEOPHs HACJIEICTBEHHOCTH.

I'enernka mosia. XpoOMOCOMHBIM MEXaHH3M ONPENEIICHHS MoJia. AYyTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHbIii W reTeporaMeTHbI MNoJI. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C TTOJIOM.

I'enotun kak nenoctHas cucteMa. [LneloTponus — MHOXKECTBEHHOE JIEHCTBUE r'eHa. MHOKECTBEHHBIN
ajutenusM. BzanmoelicTBre HeayuenbHbIX TeHOB. KoMIuteMenTapHOCTh. Onucras. [loaumepusi.

['eneTnveckuii KOHTPOJIb Pa3BUTHSA PACTCHUMN, KUBOTHBIX M UYEJOBEKa, a TaKke (HU3HOJOTHUECKHUX
MPOIIECCOB, TIOBEACHHUS W KOTHUTUBHBIX (YHKIMH. ['€HeTHYEeCKHnEe MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MBbI
B3aUMO/JICHCTBUSl «XO3UH — Mapa3uT» U «XO3IUH — MHUKpOOMOM». ['eHeTHyeckue acmekTbl KOHTPOJS U
W3MEHEHHUs HACJIeICTBEHHOW NH(OpMalUK B IOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpauuu

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

Tabmuubpr u cxembl: «llepBeiit u BTOpoil 3akoHBI Menaens», «Tperwit 3akoH MeHaensy,
«AHanu3upymlee cKkpemuBanuey», «Henonnoe nomuaupoBanuey, «CIIEINIEHHOE HACJIeI0BAHUE IIPU3HAKOB
y Ipo3oduiisly, «I'enetuka nonay, «Kapuotun uenoseka», «Kapuotun apo3oduisl», «Kapuotun nTuiis,
«MHOKECTBEHHBIN ayuieIn3M», «B3auMo1eicTBHE TE€HOBY.

O6opynoBaHue: MOJENb AJIsl JEMOHCTPALMY 3aKOHOB €TMHO00pa3usi THOpUIOB IEPBOTO TMOKOJIEHUS U
pacuieIuieHUsl MPU3HAKOB, MOJENb JUIsl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO HACJIEIOBAHMS IPU3HAKOB,
MOJeNb s JAEMOHCTPAlMM  CLEIUIEHHOTO  HACJeJOBAaHUsS IPU3HAKOB, CBETOBOM  MHMKPOCKOII,
MUKpompenapar: «J{po3oduia.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PHIIBI.

IIpakTnyeckas padora «/3ydyenue pe3yinbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30PUIBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeasl npu GopmupoBaHuu ¢deHoTumna. M3MeHYnBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHbIE IPU3HAKKU. BUIbl N3BMEHUUBOCTU: HEHACIIEACTBEHHAS U HACIEACTBEHHASI.

Monudukanronnass u3MeHYHMBOCTh. Pomb  cpenbl B (OpPMHUPOBAaHMM  MOAU(PUKAIIMOHHOM
u3MeHurBOCTH. Hopma peakiuu npu3Haka. BapuallMoHHBIN psia U BapualonHas kpusas (B. MoranHcen).
CpoiicTBa MOIM(DUKAIIMOHHON U3MEHYUBOCTH.

I'enotTunuueckas n3MeHUYMBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHUMBOCTU. Bubpl TeHOTUITMYECKON
W3MEHUYMBOCTH: KOMOWHATHBHAS, MyTallUOHHASI.

KoMOunatiBHas W3MEHYMBOCTh. Meii03 © TMOJOBOM TMpOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. PoJIb KOMOWHATUBHOW W3MEHYMBOCTH B CO3JaHUM TEHETUYECKOTO pa3HOOOpasusi B
npezenax 0JHOrO BUAA.

MyranronHass ”3MEHUMBOCTh. BUJbl MyTaluii: reéHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHJYLIMPOBaHHbIE MyTalUU. SnepHble U MUTOIIa3MaTHuyeckue myrauuu. CoMaThyeckue | MOJIOBbIE



Mytaiuu. [IpuurHbl BO3HUKHOBEHUS! MyTalluid. MyTareHsl U UX BJIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallUOHHOTO IIpolecca. 3aKOH TIOMOJIOTMYECKMX PsAJI0OB B HacieAcTBeHHON u3MmeHuuBoctH (H.M.
Basusos). BuesiiepHast ”3MEHUMBOCTD U HACJIEICTBEHHOCTb.

Onueenemuka u dMUSEHOMUKA, POb INUSEHEMUYECKUX PaKmopos 8 HACIe008aHUU U USMEHYUBOCU
GenomunuyecKux NPU3HAKo8 y opeaHu3Mos.

JdeMoHcTpanuu

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

Tabmuie! 1 cxembl: «Buasl n3MEHUNBOCTHY, «Moau(UKaMOHHAsS U3MEHYHBOCTEY, «KoMOMHATHBHAS
M3MEHYUBOCTHY, «Meto3», «OmrogorBopenuey, «leHetnyeckue 3a00jieBaHUsA dYelloBeKay, «Buabl
MYyTaLumn».

ObopynoBaHue: KHUBbIE W TepOapHbIC IK3EMIUIIPHI KOMHATHBIX pacTeHHH, pucyHKH ((poTorpadun)
YKUBOTHBIX C Pa3TUYHBIMUA BUIAMH U3MEHYHUBOCTH.

JladbopaTopnasi paGora «McciemoBaHue 3aKOHOMEPHOCTEH MOIU(MUKAITMOHHOW HW3MEHYUBOCTH.
[TocTpoeHne BapHalMOHHOTO PsiAa U BAPUALIMOHHON KPUBO».

IIpakTnueckas padora «Myranuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTuKA YeJiOBeKa

Kapuotun denoBeka. MexayHapoaHas MporpaMma HKCCIEIOBAaHUS TE€HOMa YeloBeKa. MeTomsl
M3y4YeHUsI TCHETHUKU YeJOBEKAa: T'e€HEaJOTWYECKUW, OJIM3HEIOBBIM, ITUTOTCHETUYECKUN, MOMYISIIIUOHHO -
CTATUCTUYECKUN, MOJEKYIAPHO-TeHETHUYECKUH. COBPEMEHHOE OIpEJEICHNE T€HOTHUIIA: IOJHOINEHOMHOE
CEKBCHHpPOBAHUE, T'E€HOTUIIMpOBaHWE, B TOM uucie ¢ mnomompto [II[P-ananmusza. HacnmencrtBeHHbIe
3a007€eBaHMsI 4YeNlOBEeKAa. [ €HHBbIE W XPOMOCOMHBIE OOJIe3HH 4deloBeKa. bone3Hu ¢ HacieICTBEHHOU
MPEAPACIIONOKEHHOCThIO. 3HAUCHUE MEIUIIMHCKON T€HETUKH B MPEJOTBPAIICHNN U JICUCHUH TeHETUUECKUX
3a007€BaHN 4YeNoBeKa. MeIUKo-TeHeTHUYecKoe KOHCyiabTupoBanue. CTBoJIOBbIe KieTkH. [loHsTHE
«TEHETHYECKOTO Tpy3a». OTHYECKHE acCIleKTbl HccieloBaHMN B 0O0JacTH peJakTUPOBAHHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOphl MOBBIILIEHHOW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3NYECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYXKaroIlen cpeapl. [ eHeTnyeckas npeapacrnoaoKeHHOCTh YEJI0BeKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabmusr u  cxembl: «Kapuotunm 4yenoBeka», «MeToapl M3y4eHUS! TEHETUKU UYEJIOBEKay,
«['enernueckue 3a00€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIIU3 POJIOCITIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanuss U CeJIeKUUs. 3apOoXkKIEHUE CEIeKIUM U gomectukanuu. Yuenue H. M. BaBuioBa o
[lenTpax MpOMCXOXKACHUS U MHOTOOOpa3usi KylIbTYpHBIX pacTeHuid. Ponb cenekuuu B cO3JaHUH COPTOB
pacTeHuil ¥ mopoJ *KUBOTHbIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOMU
n3menunBoctd H. Y. BaBuiosa, ero 3HaueHue AJis CENEKIIMOHHOM pabOThI.

MeTtonpl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOpP: MAcCOBBIM M WHIANBUAYAJIbHBIN. OTallbl
KOMOHMHAITMOHHOM ceneKkiuu. VcnbiTanue npou3BoguTesnieit mo mnoToMcTBy. OT60p Mo FeHOTHITY C TOMOIIBIO
OIICHKH (JEHOTHUIIA MOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMolbio ananuza JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJeKIIMOHHOW paloThl. PanuanuoHHBIN M XUMHUYECKH
MyTareHe3 KaK HCTOYHHMK MYTAallMil y KyJIbTypHbIX (opMm opranuzmoB. lcmonb3oBaHuE T€HOMHOTO
penakTupoBaHus U MeT010B pekoMOnHaHTHBIX JIHK mis monydenus ncxoaHoro Marepuana ajisi CeNeKInu.

[Tonyuenue nonumniaonaoB. BayTpuBumoBas rubpunuzanus. bIu3kopoIcTBEHHOE CKpelIUBaHKUe, WIH
uHOpuauHT. HepoacTBeHHOE cKkpeluBaHue, Wik ayropuauHr. ['erepos3uc u ero npuduHel. Mcmnons3oBanue
rerepo3uca B cenekuud. OtnanéHHas rubpuausanus. [IpeogoneHue OGecrioauss MEKBUIOBBIX THOPUIOB.
JIOCTIKEHMSI CENIEKIIUN PACTEHUM U JKUBOTHBIX. «3e1€Hasi pegontoyusy.

CoxpaHeHHe U U3YYEHHE T€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUW U MX TUKHUX POAUYEH IS
CO3JaHMSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. MH3yueHue, coxpaHenue u
VIpaeneHue 2eHemudecKuUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX JICUBOMHBIX 6 YETAX



VAYUUWEHUS. CYWYeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Yucie C NpumeHeHuem
COBPEMEHHBIX MeMOO08 HAYUHBIX UCCIEO08AHUI, NEPeO08bIX UOell U NePCNEeKMUBHBIX MEXHOIO02UI.

JdeMoHcTpanuu

[Toptpetsl: H. U. BaBunos, U. B. Muuypus, I'. . Kapneuenko, I1. I1. Jlykpsnenko, b. JI. Actaypos,
H. bopnoyr, JI. K. benses.

Tabmumer u cxembl: «L[eHTPBI MPOMCXOXKACHUS W MHOTO00paswsi KyJIbTYypHBIX PACTEHUN», «3aKOH
TOMOJIOTUYECKUX DSIOB B HACJICACTBEHHOM M3MEHUYMBOCTHY, «MeToabl cenekiuny, «OtnanéHHas
rudpuan3anusy, «MyrareHesy.

JlabopaTopHas padora «/3ydeHne cOpToB KyJIbTYPHBIX PACTEHUM W TIOPOJI JOMAIITHUX KUBOTHBIX).

JladopaTopHas padora «/I3yueHne METOIOB CEJICKIIUU PACTCHHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHui».

Ikckypeust «OCHOBHBIE METOJBI U JOCTHDKCHMSI CEJICKIIMM PACTEHHH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUNIEMEHHYIO (DepMy, COPTOUCTILITATENHHBIA YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B
a00paTOPHIO arpOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHUHTeTHYeCKAs OMOJI0T U

OOBEKTHI, UCTIOJIb3yeMbIe B OMOTEXHOJIOTUH, — KIIETOYHBIC Y TKAHEBHIE KYJIbTYPhl, MUKPOOPTAHU3MBI,
WX XapaKTepUCTHKA. TpaguilMOHHAsT OWOTEXHOJIOTHS: XJIEOOMEeUeHue, TMOTyYeHUE KHUCIOMOJIIOYHBIX
MPOJIyKTOB, BHHOAeNnue. MukpoOuonoruueckuit cunre3. OOBEKTH MHKPOOHOJIOTHYECKUX TEXHOJOTHM.
[TpousBocTBO OENKa, aMUHOKHCIIOT U BUTAMHUHOB.

Co3nanrie TEXHOJOTHH W HWHCTPYMEHTOB IICJICHANPABICHHOTO W3MEHEHUS W KOHCTPYHPOBAHUS
T€HOMOB C TIEJIBIO MOTYYCHHSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJICPKAIINX HE BCTPEUAIONTUECS B TIPUPOJIC
OMOCHUHTETHYECKHE MTyTH.

Knerounas wmxenepus. MeTonbl KylabTyphl KJIETOK U TKaHEW PAaCTeHWH W JKMBOTHBIX. KprnoOaHKwH.
ComaTuueckass TuOpuau3anus U coMaTHuuecKuil smOpuoreHes. lcrosib30BaHHE TarsIONIOB B CEIEKIIMU
pactenuid. [lonyuenue mMoHoxknoOHANbHLIX anmumen. Hcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PEeKOHCTPYKIMS SHLEKIETOK U KIOHMPOBAHHE
XKUBOTHBIX. MeTOJl TpaHCIUIAaHTAllUU SAEP KIETOK. TexHnonocuu 0300poénenus, KyIbmMusupo8aHus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpOMOCOMHAsi M TEHHas MHXeHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha U KOHCTPYHPOBaHUE
pekomOunanTHbIX JIHK. Co3z0anue mparnceennvix opeanuzmos. JJIoCTKEHHUS U IEPCIEKTUBBI XPOMOCOMHOM
Y TeHHOUM MH)KEHEPHH. DKOJIOTHYECKHE U ATHUYECKUE MPOOIIeMbl TeHHOW WHKEHEPUU.

Menumunckue  OuorexHosoruu. I[loctreHomuas mmdposas wmemaunuHa. [IIP-muarHoctuka.
MeTa0oIOMHBIN aHaNKU3, TEHOLEHTPUYECKHI aHalu3 MpOTeoMa YeJNOBEKa Ui OLEHKH COCTOSHHS €ro
310poBbs. Mcrmosib30BaHME CTBOJIOBBIX KIIETOK. TapretHas tepamus paka. 3D-Ououmkenepust mis
pa3paboTku (GyHIAMEHTATbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3[JaHUS KOMILJICKCHBIX TKaHeH
COUETAaHMEM TEXHOJIOTHH TpEXMEpHOTo OuompuHTHUHra U ckapdonauHra [aas pelmieHds 3aaad
MEePCOHANN3UPOBAHHOW METULIUHBI.

Coznanue BEKTOPHBIX BAKIMH C IEbI0 oOecredyeHrnss KOMOMHUPOBAHHOM 3alUTHI OT BO30yAUTENeH
OPBU, ycraHoBieHHE MOJEKYISPHBIX MexaHu3mMoB (yHkiuonupoBanusi PHK-conmepkamux BuUpycos,
BBI3BIBAIOIINX 0CO00 OMACHbIE 3a00I€BaHUSI YEIOBEKa U KHUBOTHBIX.

JdeMoHcTpanuu

Tabmumer u  cxembl: «lcnonb30BaHME MHUKPOOPraHU3MOB B TMPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Knerounasi unxxenepus», «['eHHass UHKEHEPUSI».

JlabopaTopnas padora «3ydeHrne 0O0beKTOB OHOTEXHOJIOTHI.

IpakTuyeckas padora «[lomyyeHue MOIOYHOKUCIBIX TPOTYKTOBY.

Jkekypeuss «bUOTEXHONOrMsT — BaKHEWIIas MPOU3BOJUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBRO)».



11 KJIACC

Tema 1. 3apo:xkaeHue 1 pa3BUTHE 3BOJIOLHMOHHBIX NPeACTABJICHHUI B 0M0JI0THHI

OpomonmonHas Teopust Y. Jlapsuna. [Ipennocbuiky BO3SHUKHOBEHUS JapBUHMU3MA. JKU3Hb U Hay4Hast
nesrenbHoCcTh Y. [lapBuHa.

JBuoxymue cuibl 3Bojouud BuaoB 1o Y. JlapBuHy (BBICOKAas HHTEHCHMBHOCTh PAa3MHOXKEHMS
OpraHu3MOB, HACJIEICTBEHHAs! N3MEHYUBOCTh, OOpH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIM M HCKYCCTBEHHBIN
otbop).

Odopmnenue cunTeTHueckoi Teopuu HBomtormu  (CTD). HeliTpambHas Teopus SBOJOIHH.
CoBpemeHHast 3BOJIIOLUMOHHAs OMOJ0THs. 3HaYeHHE 3BOJIIOLIMOHHON Teopur B (POPMUPOBAHUH €CTECTBEHHO -
Hay4YHOU KapTHHBI MUpa.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kioswe, U. dapsun, C. C.
UYersepukos, U. 1. lImansraysen, Jx. Xonnenn, . K. benses.

Tabmuips! n cxembl: «Cuctema xuBoit puposl (o K. JIunuerw)», «JlecTHUIa XKUBbIX CyHIECTB (10
Jlamapky)», «Mexanusm (opmupoBaHUsl NPHUCIOCOOIEHUM y pacTeHUN M KHUBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra myremectBus Y. Jlapsuna», «Haxoaku Y. JlapBuna», «®opmbl O60prOBI 3a
cymecrBoBanue», «llopoapl romybeit», «MHoroo6pasue KynbTypHbIX (opm kamycTel», «llopoms
JOMAIlIHUX KUBOTHBIX», «CxeMa oOpazoBaHus HOBBIX BHUIOB (o Y. [lapBuHy)», «Cxema COOTHOIIEHHUS
JBUKYIIMX CHIT SBOJTIOLMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUU SBOJTIOLIUN.

Tema 2. MuKkpo3BoJIonus M €€ pe3yjbTaThl

[Momynsiius Kak >neMeHTapHas equHuIa 3BoTonud. COBpeMEHHbIE METO/Ibl OI[EHKH T'€HETUYECKOTO
pazHooOpa3usi M CTPYKTyphl momymsuuii. V3MeHeHune reHopOHOa TNOMYASIUU Kak dJIEMEHTapHOe
ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTndeckoro pasHoBecus [[x. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOPhl (ABWKYIINE CHJIbI) 3BOJIONHMH. MyTanmroHHBIA Tmporecc. KomOnHaTuBHas
M3MEHYUBOCTh. Jlpeiid TreHoB — ciaydailHble HEHAIpaBJICHHBIE W3MEHEHUS YacTOT ajuiesield B MOMYJISIUSIX.
Oddexr ocHoBatens. Ipgexm Oymwvirounoco eopaviuika. CHUNCEHUE 2eHemUYecKo20 pPa3Ho0Opa3usL:
npuuunsl u cieocmeus. Ilposenenue sghghexma opetiha 2enos 6 borvuux u manvlx nonyrayusx. Murpamuu.
W3osstimst monyssnuii: reorpadudeckas (mpocTpaHCTBEHHAs ), Onoorudeckas (penpoayKTHBHAS).

EctectBennsiii oTO0p — HampaBisoomuil (akrop sBomonuu. DopMbl €CTECTBEHHOIO OTOOpa:
JBWDKYIIANA, CTAOMIIM3UPYIOUTUN, pa3pbiBarouil (qu3pyntuBHbIA). [lomoBoit oTO0p. Bo3HUMKHOBEHHE U
ABOJIIOLMS COI[UAIBHOTO MMOBECHUS KUBOTHBIX.

[IpucniocobneHHOCT, ~ OpPraHM3MOB  KaK  pe3yabTaT  MHUKPOABOJIOLUU.  BO3HHMKHOBEHHE
npucrnocobaeHnii 'y opranusmMoB. Apomopdo3bl U uauoagantauuu. [Ipumepsl mnpucnocoOiIeHut y
Oopranu3MoB: Mopdosorudyeckue, HpU3NOIOruIeckue, OHOXUMHUYECKUE, MoBeaeHUYecKre. OTHOCUTEIbHOCTh
MIPUCTIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylnbTaT MUKPOIBOIONUH. V3omsmms —
KIto4YeBoil  ¢akrop BupooOpazoBanus. Ilytu u  cmocoObl  BHIO0Opa3oBaHUs:  aJUIONATPUUECKOE
(reorpaduveckoe), CUMIaTpUIECKOEe (IKOJIOTHIYECKOE), «KMTHOBEHHOE» (TTOJUILIONIU3AIMS, THOpUIU3AITI ).
JUINTENBbHOCTD HBOJIIOLMOHHBIX ITPOLIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BONMIOLIMOHHON OHMONOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHUs OMOpa3zHOOOpa3Hs.
MHUKpPO3BOIIONMS U KO3BOJIOLMS Mapa3uTOB M HUX X03sieB. MexaHu3Mbl (OPMHUPOBAHUS YCTOMUUBOCTU K
aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, 2. Maiip.

Tabnuier u cxembl: «MyTalMOHHAsT U3MEHUUBOCTHY, «[lomymsiroHHas CTpyKTypa Buma», «Cxema
MpOsIBIIEHUsT 3akoHa Xapau—BaitaOepra», «JIBUXKYIME CHIIBI 3BOJIONHI», «JKOJOTHUECKAs W30S
nomynsiuil ceBaHckol Qopemn», «I'eorpaduueckass 30K JTUCTBEHHUIBI CUOMPCKON M JMCTBEHHHIIBI



naypckoit», «llomynslroHHBIE BOJIHBI YMCIEHHOCTM XMIIHUKOB U XKepTB», «Cxema aelcTBUS
€CTECTBEHHOTO 0TOOpa», «Popmbl 60pbOBI 3a cymiecTBOBaHUE», «HIycTpuanbHBI MenaHu3M», «Kubie
uckomnaemele», «IIoKpOBUTENBCTBEHHAs OKpacKa >KUBOTHBIX», «lIpenynpexnaromas okpacka >KMBOTHBIXY,
«Duznonornueckue amanranuny, «IIpucnocodbieHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepun
BUga», «Buabl-neoitnukm», «Ctpykrypa Buaa B npupoae», «CmocoObl  BHI000pa3oBaHUS,
«["eorpaduueckoe BUI000pazoBaHue TPEX BUIOB JIAHJBIIICH», «DKOJOTHUECKOE BHI000pa30BaHUE BUJOB
cuanAY, «[lonuruionasl pacreHuit», «KamycTHo-peaedHbiii THOpumL».

ObopynoBanue: repbapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, Uydyesia MTHUIl U 3BEpPEeH C MpUMepaMu
Pa3IMYHBIX TPUCIOCOOICHNH, Yydesa MTUI] U 3Bepeil pa3HbIX BUAOB, repOapuul pacTeHUi ONM3KUX BHUJIOB,
00pa30BaBIIMXCS PA3IMYHBIMH CIIOCOOAMHU.

JladopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYMBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTopHas pab6ora «[Ipucmnocobiennst OpraHu3MOB U UX OTHOCUTENIbHAS IEIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEeHHE BUJIOB TT0O MOP(OTIOTUUECKOMY KPUTEPHUION.

Tema 3. Makpo3sBosonusi M eé pe3yJbTaThl

Metonpl  u3ydeHuss MakpolsBosonuu. IlaneoHTonormueckne MeETOAbl  M3YyYEHHS]  SBOJIOLUM.
[lepexonubie popMBbl U GUITOTEHETUYECKUE PSIJIbI OPraHU3MOB.

buoreorpaduueckue metoapl u3zydeHus sBoiiouuu. CpaBHeHHe (opel U ¢dayHbl MaTepUKOB H
oCcTpoBOB. broreorpaduyeckue obmactu 3emian. Buapl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTMYECKHE  METOAbl  M3Yy4YEHHUS  HBOJIOLUU.
I'eneTnyeckue MexaHU3MBbI 3BOJIIOLUN OHTOTE€HE3a U MOSIBIIEHUS SBOJIFOLIMOHHBIX HOBIIECTB. ['OMOIOrMYHBIE
U aHaJOrMuHble oOpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe METOJbl M3y4eHHs 3BOJIOUUU. ['omMonoruynbie reHbl. CoBpeMeHHbIE
METO/Ibl IOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTAllMM U 3BOJIIOLMS TEHOMOB.

OO6mwme 3aKOHOMEpHOCTH (TpaBujia) OHBONIONUHU. [lpunyun cmenvr @ynkyuti. HeoOpatumocTtsb
SBOJIIOLIMM. AZANITHBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHN.

JdemoHcTpauuu

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

Tabmuupl n cxembl: «DPUIOreHETUYECKUN DAl JIOMIATN», «APXEONTEPUKCY, «3BEpO3yOble SIIEPhD»,
«Crerouedainel», «Punnodursr», «CeMeHHblEe MNaNOPOTHUKWY, «buoreorpaguueckue 30HBI 3eMiIn»,
«[lpeiidp koHTHHEHTOB», «PemukTbl», «HauanpHble cTaguu >MOPHOHAIBHOIO Pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE M AHAJOTHMYHBIE OpraHel», «PyIUMEHTBD», «ATaBU3MBI), «XPOMOCOMHBIE
HaOOpbl 4YeJIoBEeKa M IIMMIAH3e», «[J1aBHble HampaBlIeHUs HBOJOLUM», «OO0Iue 3aKOHOMEPHOCTH
IBOJIIOLIN.

OO6opynoBaHue: KOJUJIEKIUM, IepOapuu, MYISDKM HCKONAEMbIX OCTATKOB OPraHU3MOB, MYISDKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU Ha 3emuie

Hayunble rumotes3sl NpOMCXOXAEHUS XKM3HM Ha 3emie. AOuoreHe3 u naHcrnepmus. [loHaydHble
IIPEJCTABICHUS O 3apO’KICHUU JKU3HU (KpealoHu3M). ['nnore3a NOCTOSHHOIO CaMO3apOXkKIEeHUs KU3HU U
e€¢ omposepxkenue oneitamu @. Pemu, JI. Cnammanuanu, JI. Ilactepa. IlpoucxoxnaeHune Xu3HU U
acTpoOHOIOTHSL.

OcHOBHBIE d3Tambl HeOopraHudeckod sBomouuu. [lnaHerapHas (reosiorHYecKasi) HIBOJIOLMSL.
Xumuueckasi 3BOJIIOLUSA. AOHMOTEHHbIN CHHTE3 OpraHMYecKMX BellecTB M3 HeopraHuueckux. OmbiT C.
Mumnepa u I'. FOpu. OGpa3zoBanue nonumepoB n3 mMoHoMepoB. KoauepBarnas runotesa A. M. Onapuna,
runoTesa nepsuuHoro OyiaboHa JIx. XomnnelHa, reHerndyeckas runoresa I'. Mémnepa. Pubosumsl (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. @opmupoanne MmeMOpaH 1 BO3HUKHOBEHUE MPOTOKIIETKH.

Hcropusa 3emnu u MeToibpl €€ u3ydeHus. Mckomaemple opraHM4eckue ocTaTku. I'eoXxpoHonorus u eé
MeToabl. OTHOCHTENbHAs M a0CONIOTHAsh TEOXPOHOJOrHs. ['eoXpoHoJoruyeckas IIKama: 30HBI, 3PH,
MIEPUOIBI, DIOXH.



Hauanbubie sTansl opranuyeckoi 3BoJitonuu. [losiBeHrne M 3BOJIOLUS MEPBBIX KIETOK. DBOJIOIUS
MeTabonu3ma. BosHukHOBeHHE TNepBBIX 3KocucTeM. CoBpeMeHHble MUKPOOHbIE OHOIUIEHKHM KakK aHaJor
nepBbIX Ha 3emuie coobmiectB. CTpoMaToauThl. [IpokaprOTHI 1 9yKapHOTHI.

[IpoucxoxaeHne  dyKapuoT  (CUMOHMOTeHe3).  ODBOJIOIHMOHHOE  MPOWCXOXKJICHHUE  BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOUYHBIX
OpraHu3MOB.

OcHOBHBIE 9Talbl 3BOJIONMK BBICIIMX pacTeHud. OCHOBHBIE apoMopdo3bl pacTeHuil. Buixon
pactenuii Ha cymy. [losiBneHue crnopoBbIX pacTeHUM W 3aBoeBaHUE UMM Cylid. CEeMEHHbIE pPaCTEHHS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OCHOBHBIC ATaIlbl 3BOJIOIUU JKUBOTHOrO Mupa. OcHOBHBIC apoMop(o3bl KUBOTHBIX. BeHICcKas
¢dayna. KeMOpuiicKuii B3pbIB — IMOSBICHHE COBPEMCHHBIX THUIOB. IlepBhie XOpIOBBIC KUBOTHBIC. JKU3HB B
BOJe. OBOJIIOLMA MO3BOHOYHBIX. Ilpomcxoxnaenne ampuobuii u pentunuil. [IpoucxoxxneHue
Miekonuralomux u nrun. IlpuHnoun  kmodeBoro  apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMU CYIITH.

PazButue xu3Hu Ha 3emiie Mo 3paM U Mepuoam: apxeu, MpoTepo30i, Maneo30i, Me30301, KaliHO30M.
OOmias XxapakTepucTUKa KiIUMaTa W TeoslorMueckux mpoueccoB. [losiBieHHe M paciBeT XapaKTEpHBIX
OpraHu3MoB. YTiieoOpa3oBaHHUE: €TO YCIOBUS U BIMSHUE Ha ra30BbIil cocTaB aTMOC(hEpHI.

MaccoBbie BBIMHpPAHHSI — JKOJOTHYECKHE KPH3UCHI Mpouuioro. [IpudmHB M CIEACTBUS MAaCCOBBIX
BbIMUpaHuid. CoOBpeMEHHBI HKOJOTMYECKUH KpHU3uC, ero ocobeHHoctu. Ilpobrmema coxpaneHus
6uopazHooOpasus Ha 3emie.

CoBpeMeHHasi cuctemMa opranudeckoro mupa. [lpuHnunsl kraccudukanuu opranu3MoB. OCHOBHBIC
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Penn, JI. Cnamnannanu, JI. [Tacrep, . . Meunnkos, A. U. Onapun, [[x. Xonanein, I'.
Ménnep, C. Mumep, I'. FOpu.

Tabmuubpr u cxembl: «Cxema ombiTa . Peam», «Cxema ombita JI. Ilactepa mo wu3ydeHwio
caMO3apokIeHus ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «ITanbl HeOpraHU4EeCKOW 3BOJIOLIMN,
«["eoxpoHosornueckas mikana», «HadampHble 3Tambl OpraHUYecKOW sBoONUNY», «Cxema 00pa3oBaHUS
yKapuoT NyTéM cumobOuorenesa», «Cucrema >XuBOM mpuponsl», «CTpoeHue Bupyca», «ApomMopo3sl
pactenuit», «PunHnOPUTH), «OIHOKIETOUHBIE BOAOPOCIHN», «MHOTOKIETOUHBIE BOJAOPOCIN», «MXU»,
«ITanmopotHukm», «l'onoceMeHHble pacTeHus’», «OpraHbl IBETKOBBIX pacTeHU», «Cxema pa3BUTHA
KUBOTHOTO MHpPay, «ApoMopdo3bl KUBOTHBIX», <«lIpocrteiimuey, «Kumeunononoctusie», «llmockue
YEPBUY, «YUIIEHUCTOHOTHEY, «PbI0BIY, «3€MHOBOJTHBIE, «IIpecMmbIkaromuecs», «Itnue,
«MnekonuTaronue», «Pa3BuTrHe XHU3HH B apXEUCKOUN 3pe», «Pa3BUTHE KXKHU3HU B NPOTEPO3OMCKOH IPER,
«Pa3BuTHE XKU3HU B NAIECO30UMCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuUTuE KU3HU B
KaitHO301CKOM 3pe», «CoBpeMeHHasi CUCTEMAa OPraHUuYECKOTO MUPay.

O6opynoBanue: repOapud pacTeHUN PA3NUYHBIX OTIENOB, KOJUIEKIIMM HACEKOMBIX, BIIa)KHBIC
rpenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMM UTJIOKOXKHUX, CKEIEThl IO3BOHOYHBIX KUBOTHBIX,
yyyena NTHUI[ U 3BEpei, KOJUIEKUUH OKaMEHEJOCTEH, IOJE3HbIX HCKOIMAEMbIX, MYJBSDKH OPraHMYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas sgadoparopHasi padora «MonenupoBanue onbiToB Musepa—tOpu no usydenuto
aOMOTeHHOTO CHHTE3a OPraHUYECKUX COeTMHEHUN B TIEPBUYHON aTMOChepe.

JlabopaTopHas padora «/3ydyeHue u onrMcanne NCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

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

IIpakTnyeckas padora «/3ydenne ocOOCHHOCTEH CTPOCHUS MO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Pazgenb! u 3agaun anTponosiornu. MeTo bl aHTPOTIOJIOTHH.

CraHOBIIEHHE TIPE/ICTABIEHUN O TPOUCXOXKIEHUHU YesoBeKa. Penurnosusie Bo33penus. CoBpeMeHHbIE
Hay4HbIE TEOPHH.



CxoacTBO 4yenoBeKa € JKUBOTHBIMU. CHCTEMAaTHYECKOE IOJ0XKEHUE denoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C XHUBOTHBIMU: CPAaBHUTEIHLHO-MOP(HOJIOTHYECKUE, IMOPUOIOTHYECKUE, (H3HOIOTO-
Oonoxumuueckue, mnoBeneHUeckue. OTIMYUS YelloBEKa OT JKUBOTHBIX. [IpAMOXOXKICHHE W KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOIl CUI'HAJIbHOW CUCTEMBI.

JBwxymie cwibl  ((pakTOpbl) aHTpPOINOTEHe3a: OHojormyeckue, coruanbHble. CoOTHOLICHHE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTaMM AHTPOIOreHe3a. PaHHue yenmoBekooOpa3Hbie 00e3bsHbI (IIPOKOHCYIBI) U paHHUE
MOHTU/IBI — OOIIMe MPENKH YeI0BEKOOOPa3HBIX 00€3bsiH U JIOACH. ABCTPAIONMUTEKH — JBYHOTHE MPEIKU
mosied. YermoBeK ymenslid, IepBble N3TOTOBIICHUS OpyIui Tpyaa. YenoBeK NpsMOXOIAIINNA U ITEPBBIA BBIXO
monie 3a npenensl Appuku. YenmoBek reienb0eprckuii — o0l Ipelok HeaHAepTaIbCKOTO YeloBeKa U
YeJI0BeKa pasyMHOTO. UenoBeK HeaHIepTaIbCKUU KaK BU JIOJIEH XOJIOJHOTO KiIuMara. YelloBeK pasyMHbII
COBPEMEHHOT0 THIA, JEHUCOBCKUN 4YEIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TaneoreneTrka u najgeoOreHOMHUKA.

DBOJIIOLUS COBPEMEHHOT0 4enoBeKa. EcTecTBEeHHBIN O0TOOP B MOMYISIUAX YeloBeKa. MyTallMOHHBIN
npouecc ¥ noauMopdusm. IomynsauroHHbIe BOJHBL, Apeild reHoB, Murpanus U «3¢Q(GeKT ocHOBaTENs» B
MOMYJISIIUSIX COBPEMEHHOTO YeJIOBEeKa.

UYenoseueckue packl. [lonstue o pace. bonpiime packl: eBporeouHasi (€Bpasuiickasi), aBCTPaJo-
HerpouaHas (PKBaTopuaibHas), MOHroJIoMaHas (a3uaTcKo-aMepuKaHcKas). Bpems um myTu pacceneHus
yenoBeka 1o 1aHete. EauHCTBO dyenmoBeueckux pac. HaydyHas HeCOCTOATENBHOCTh pacu3Ma.
[IpucrmocoOmeHHOCTh YeJOBEKa K Pa3HbIM YCIOBHSM OKpYXKaromiei cpensl. BmmstHue reorpaduyeckoit
cpenbl U Apetida reHoB Ha MOPQOJIOTHIO M GPU3HOJIOTHIO YeTIOBEKA.

MexucuuIuiMHapHble METObl B (pu3ndeckoil (OMOJOrHYecKoi) aHTPOIOJIOTUH. DBOJIIOLMOHHAS
aHTPOTIOJIOTUS U NAJICOAHTPOTIONOT U YEIOBEUECKUX NMOMyisanuii. bruoconuanbHble UcCae10BaHUs PUPOIbI
yenoBeka. VccrienoBaHue KOABOIIONMN OMOIOTHYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

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

Tabmuupl 1 cxembl: «MeToapl aHTPOTOJIOTHIY, «I 0JOBHOW MO3r 4enoBeka», «UemoBekooOpasHbIe
00e3bsHbl», «CKeNleT 4YenoBeKa W CKeJleT IIMMIaH3e», «PyquMEHTbl M aTaBU3MbD», «/IBHXKyIIHe CHIIBI
aHTPOIIOreHe3a», «IBOJIIOLIMOHHOE JPEBO YEIOBEKa», «ABCTpanonuTek», «HenoBek ymensli», «HenoBek
npsMoxoaauuit», «/lenncoBckuit uenoBex» «Heannepranbup», «KpomanboHIb», «I[Ipeaku uenoBekay,
«OTansl HBOJIIOLUM YelloBeKa», «Pachl uenoBekay.

OO6opynoBaHue: MYJISKH OKaMEHEIOCTEeH, MPEeIMETOB MaTepUaIbHOM KyJlIbTyphbl IPEAKOB YEIOBEKa,
penpoaykuuu (dotorpadun) KapTuH ¢ MUDOIOTHYSCKUMU M OMOJEHCKMMHU CHOKETaMH ITPOUCXOKICHUS
yejoBeka, (ororpaduu HaX0JOK MCKONAEMbIX OCTATKOB YEJIOBEKAa, CKEJIET YeJIOBEKa, MOJEeNb ueperna
yejoBeKa W ueperna IIUMIIaH3e, MOJeNb KUCTHU YeJOBEeKa M KHUCTH ILIMMIIaH3e, MOJAEIM Topca IpPEeIKOB
YeJioBeKa.

JlaGopaTtopHas pabora «lI3yueHue OCOOEHHOCTEHl CTpPOEHHUS CKejleTa 4EJIOBEKa, CBA3aHHBIX C
IPSIMOXOXKJICHUEM».

IIpakTHuyeckas padora «l3yyeHne 3KOJOrMUECKUX aJaNTallMi YeTOBEKay.

Tema 6. Jko10rHs — HAyKa 0 B3aMMOOTHOLICHUAX OPTaHM3MOB H HAaJOPraHU3MEHHBIX CHCTEM C
OKpY:KaloLIeH cpeaou

3apokJeHue U pa3BUTHE 3Koioruu B Tpyaax A. I'ym6Gonbnara, K. @. Pymse, H. A. Cesepuosa, O.
I'exkens, A. Tencnu, B. H. Cykau€Ba. Paznensl u 3agaun 3konoruu. CBA3b 3KOJIOTUH C JPYTUMHU HAyKaMH.

Mertoapl skonoruu. IloneBsle HaOmoneHHs. OKCHEPUMEHTHI B  3KOJOTUU: HPUPOAHBIE U
nabopaTopHble. MojenupoBaHue B  JKOJIOTMH. MOHHUTOPUHT OKpYXaromled cpeasl: JIOKaJbHBIH,
PETMOHANBHBIN U TI00aIbHBIH.

3HaueHUe HKOJIOTMUECKUX 3HAHUH JUISl YEJI0BEKAa. JKOJIOITMUYECKOE MUPOBO33PEHNE KaK OCHOBA CBS3EH
yeyoBedecTBa ¢ NMpupofoid. @opMHpPOBAaHME 3KOJIOTMYECKOW KYJIBTYpbl M DKOJIOTMYECKOM IpaMOTHOCTU
HaCEJICHUS.



JdeMoHcTpanuu

[optpetsr: A. 'ymbonpar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumer u  cxembl: «Paszmensr  akonorum», «Meroasl dKoyiorum», «CxemMa MOHUTOpPUHTA
OKPYKarOLIEH Cpesibl».

JladopaTopHas padora «/3ydyeHne MeTOI0B HKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. OpranusmMsl H cpefa 0OMTaHUSA

Okonorndyeckue (akTOpsl M 3aKOHOMEPHOCTHM WX JeicTBus. Kitaccupukamus 3KOJOTHUECKUX
¢dakTopoB: abmoTHMUeckue, OWOTHYECKHE, aHTpomoreHHsie. OOme 3aKOHOMEPHOCTH  JICHCTBHS
skosorndeckux QakropoB. IIpaBuno wmuammyma (K. Ilnpenrems, HO. JIubux). TosepaHTHOCTB.
OBpHOMOHTHBIEC M CTCHOOHMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue gakropbl. CBET Kak 3KoJorndeckuii pakrop. JleficTBre pa3HBIX y4aCTKOB COJTHEYHOTO
CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TpYNIbl PAaCTEHUH M JKUBOTHBIX IO OTHOILIEHUIO K CBETY.
CurnanbsHas poJib cBeTa. GOTONEPUOIU3M.

Temnepatypa kak o3koyiornueckud  ¢akrtop. JleficTBue TemmepaTypbl Ha  OpraHU3MBL
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocte kak 3kojorumueckuit ¢akrop. IlpucnocobieHuss pacTeHMil K MOAJIEP’KaHUIO BOJHOTO
Oananca. Knaccudukaius pacTeHH 10 OTHOIIEHHIO K Boje. [IpucnocoOneHus: )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEXHMa.

Cpenpl 06UTaHUS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/IyIIIHAS, TIOUBEHHAs, [NIyOMHHAs MOJNOYBEHHAs,
BHyTpUOpraHu3MeHHas. @U3NKo-XUMHUECKre 0COOEHHOCTH cpejl oouTanus opraHnuzMoB. [IpucnocoOnenus
OpPraHU3MOB K JKU3HH B Pa3HBIX Cpefax.

buonornueckue putmbl. Boemnue u BHyTpeHHME puUTMBL. CyTOYHBIE M TOJWYHBIE PHUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKHU3HH.

Kusznennsie dopmbl opranm3moB. [lonstue o xu3zHeHHOU (Gopme. JKuzHeHHBIE HOPMBI paCTEHUI:
JiepeBbsl, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (DOPMBI
YKUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue dakropel. Buasl OMoTHUECKMX B3aUMOJCUCTBUN: KOHKYPCHIIMS, XHUITHUYECTBO,
cuMbuo3 u ero Gopmel. [lapasutmsm, koomepanus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Hetpoduueckue B3aumosieiicTBus (Tonuueckue, popudeckue, padbpuueckue). 3HaueHne
OMOTHYECKMX B3aUMOJCWUCTBUM JJISl CYIIECTBOBAHUS OPraHu3MOB B cpeae oOutanus. [Ipunnun
KOHKYPEHTHOT'O UCKIIFOUEHHS.

JdemoHcTpauuu

Tabmuipl u cxembl: «kojoruyeckue ¢GakTopb», «CBETOBON CHEKTP», «IKOJOTUYECKHE TPYIIIBI
KUBOTHBIX [0 OTHOLICHHIO K CBETY», «TeIIOKpOBHBIE »KUBOTHBIE», «XOJOJIHOKPOBHBIE >KHUBOTHBIEY,
«DU3HONOTHYECKHE aIalTalluu KUBOTHBIX», «Cpeapl 0OMTaHUsI OPraHu3MOBY», «bHOIOTHYECKUEe PUTMBIY,
«Kusnennsie Gopmbl pacTeHuit», «KusHeHHble (HOPMBI JKUBOTHBIX», «IKOCHCTEMA IIMPOKOIMCTBEHHOTO
neca», «OkocucteMa XBOMHOro Jeca», «llenn mnuranus», «XumHuuectBoy, «llapazutuzmm»,
«Konkypenuus», «CumoOnosy», «KommeHcanusm.

O6opynoBanue: repOapuu pacTeHU M SKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHUIO Pa3IHMYHBIX
9KOJIOTUYECKUX (PAKTOpOB, repOapuu CBETOIIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX pAacTEHUM,
CBETOJIIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pACTEHMs, IepOapuu U KOJUIEKIIMU
TEIUIONIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMUUBBIX pACTEHUH, yydesia NTHIL U 3Bepel, repdapuu pacTeHuH,
OTHOCSIIMXCS K THrpoduTam, kcepopurtam, Me30(utaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJICKIIUU
KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpefax, repOapuu M KOJUICKIIMH PACTEHHI M KMBOTHBIX, 0O0JIaJar0INX
YepTaMy MPHUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBHM KU3HU, repOapiy U KOJJICKIIMH PacTeHHM
U OSKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUH >KUBOTHBIX, YYAaCTBYIOUIUX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas padora «BbIsiBiIeHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTopHas padora «BblsiBieHHE MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHHUIO TEMIIEPATYpPhI».



JlaGopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko0/10rUs1 BUAOB ¥ NOMYJISAIHI

DKOJIOTUYECKHE XapaKTepUCTUKU momyasnuu. llomynsimust kak Owonormueckass cucrema. Poib
HEOJHOPOJAHOCTH cpenbl, (pu3mueckux OapbepoB U OCOOCHHOCTEH OHMOJOTHH BHIOB B (HDOPMHpPOBAHHH
IIPOCTPAHCTBEHHOM CTPYKTYpbI Nonyasiuuid. OCHOBHbIE NTOKA3aTeId MOMYJISLIUU: YUCIEHHOCTD, INIOTHOCTD,
BO3pacTHasl U M0JIOBAsl CTPYKTYpa, pOKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUT'PALIUSL.

DKoJioru4ecKasi CTpyKrypa nonyssiiuu. OLieHKa YMCIEHHOCTH NOMysauuu. J[MHaMuKa NOMyJaLuU U
e€ perymsauua. buotmueckuil moteHuman nomynsanuu. MojaenupoBaHuE JUHAMHUKU nomyiasuuu. Kpubie
pocTa YUCIEHHOCTH nomyiasuud. Kpusble BbDKMBaHMS. Perynsuus YHCIEHHOCTH MNOMYJALMHA: POJb
(baKTOpOB, 3aBUCAMIMX W HE 3aBHCANIMX OT IUIOTHOCTH. ODKOJOTHYECKHE cTpareruu BumoB (I- u K-
CTpaTerum).

[Tonarue 00 skojormyeckod Huie Buaa. Mecroobutanue. MHOroMepHas MOJIENb KOJOTUUECKOU
Hui J[x. M. XatunHacona. PazMepsl skonorndeckoi Humu. [ToTeHmanbHas u peaqn30BaHHas HULIY.

Bun kak cucrema nomnynsiuui. Apeanbl BUAOB. BuUllbl M MX KU3HEHHBIE CTpAaTEruu. DKOJOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS M MUIPALIUN )KUBOTHBIX. bruosiornyeckne MHBa3uu 4yKE€POIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. M. XatunHCOH.

Tabnuis! 1 cxeMbl: « IKOJOTHYECKHE XapaKTEPUCTUKU NOMyasuuny, «I[IpocTtpaHcTBEHHAs CTPYKTypa
nonysiuun», «Bo3pacTHele mnupamuabl nonmynsuun», «CKOpPOCTb 3aceleHHs] TMOBEPXHOCTH 3eMIIH
pa3IMYHBIMU OpraHu3MamMmu», «Mogaens 3kosorndeckoit Humm [x. M. Xaranaconay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pa6ora «IIpucrnoco06ieHnst ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rus c0001IECTB. IKOJTOTHYECKHUE CHCTEMBI.

Coo0mecTBa oprann3MoB. bruorieHos u ero crpykrypa. CBsi3u MEXy OpraHHU3MaMy B OHOTIEHO3E.

OxocuctemMa kKak OTKpwiTas cuctema (A. JIx. TeHcnu). OyHKIMOHAIBHBIE OJOKHM OPraHU3MOB B
9KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, penyleHThl. Tpoduyeckrue ypoBHH. Tpoduueckue nenu u ceTH.
Abuotuueckue 010ku 3kocucteM. [1ouBbl U Wbl B 3kocucTtemMax. KpyroBopoT BeUIecTB U MOTOK SHEPTHH B
JKOCHUCTEME.

OcHoBHBIE MOKa3aTeNu SKOCcUCTeMbl. buomacca U mpoAyKuusa. DKOJOrMYeCKHe MUPaMUIbl YHCEl,
OMOMacChl U PHEPTHH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HarnpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccud. [lepBUYHBIE W BTOPUYHBIE CYKLIECCUU W HMX MPHUYUHBI.
AHTpOIIOTEHHBIE BO3JEUCTBUSL Ha cykleccuu. KimumakcHoe cooOmiectBo. buopasHooOpaszue W moJiHOTa
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[Ipuponnbie 3kOcUCTEMBI. JKOcUCmeMbl 03Ep U peK. IKocucmemvbl MOpel U OKeaHos8. IKOoCUcmembl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPOIIOTEHHBIE PKOCHUCTEMBI. ATpodKocHcTeMa. ATpolleHo3. Pa3nuuus Mexay aHTPONOTeHHBIMU U
MIPUPOJAHBIMU KOCHCTEMaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢uopa u  dayHa.
CunaHTpomnu3anusi ropoJckoi ¢ayHbl. buojormueckoe M Xo03sMCTBEHHOE 3HAUYEHUE arpo3KOCHCTEM H
ypOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHHSI OCHOBHBIX B3aMMOJCHCTBHI OPraHW3MOB B AJKOCHUCTeMax. Poib
KAckaoHoz2o 3pgexma u 6ud06-30upuxamopos (Kuouegvlx 6udo8) 6 QYHKYUOHUPOBAHUU IKOCUCTNEM.
IlepeHoc SHEPrUM U BEIIECTB MEXKAY CMEXHBIMU SKOCUCTEMAMHU. Y CTOMUMBOCTb OPraHU3MOB, NOMYJISILIUNA U
9KOCHCTEM B YCIOBUSAX €CTECTBEHHBIX M AHTPOIIOTE€HHBIX BO3ACHCTBUI.

Mexanusmbl 8030elicmeus 3a2pA3HeHUll PA3HLIX MUNO8 HA CYOOP2AHUSMEHHOM, OpP2aAHUSMEHHOM,
NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030elicmaus. MeTo10JI0THUsl MOHUTOPUHIA €CTECTBEHHBIX U AaHTPOTIOI'€HHBIX 3KOCHUCTEM.



JdeMoHcTpanuu

IToptpet: A. Ix. Tencnu.

Tabmuuer u  cxembl: «CTpykTypa OHOLEHO3a», «DKOCHCTEMa IITUPOKOJIHCTBEHHOIO JIECay,
«DKoCcHCTeMa XBOWHOTO Jiecay, «DYHKIMOHAIBHBIE TPYMIBl OPraHW3MOB B JKOcHCTeMe», «KpyroBopot
BEIIECTB B dKocucTeMey, «Llenn nutanus (macTOUIIHAS, TETPUTHAS)», «DKOJIOTHUYECKAs MUPAMUIA YUCEID»,
«DKoJIOTHUYEeCKasl MUpaMuaa Oruomacchel», «IKOJOTHYECKasi MUpaMuaa dHeprum», «Obpa3zoBaHue 00JI0Tay,
«[lepBuunast cykueccus», «BoccTaHOBIEHHE Jeca TOCIE MOXKapay, «IKOCUCTEMA 03epa», «ATPOICHO3Y,
«KpyroBopoT BemIeCTB U TIOTOK SHEPTUH B arporieHo3e», «[Ipumepsr ypOoskocucTeM.

ObopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydesia MNTUIl U 3BepeH, repOapuu
KYJIBTYPHBIX U JJUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIIb SKOCHUCTEMBI.

IpakTuyeckas padora «3yyenne u onucanue ypoo3KOCHCTEMBD».

JladopaTopHnas padora «/3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX UWICHHUCTOHOTHUX B Pa3HBIX
HKOCUCTEMAX.

IKCKypens «IKCKypcHsl B THIMYHBIN OMoreoleHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXOJ0JIbHBIN
VI TIOMMEHHBIN JIYT, 03€p0, OOJI0TO)».

IKCKypeHus «IKCKYypCUs B arpO3KOCUCTEMY (Ha MOJI€ WX B TEIUIMYHOE XO3SHCTBO )».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocdepa — obOmieruranerapHas oOosiouka 3eMIH, TI€ CYIIECTBYEeT WM CYIIECTBOBaja KU3Hb.
PazButne mpencraBnenuit o 6mochepe B Tpymax O. 3rocca. Yuenue B. M. Bepnaackoro o OGuocdepe.
Ob6nactu Ouocdeps! u €€ coctas. JKuBoe BelecTBO OMocepsl U ero GyHKIHHU.

3akoHOMEpPHOCTH  CcyliecTBOBaHus Owocdepbl. OcobeHHOocTH OMochepsl Kak  TIIOOATBHOU
sKocHucTeMbl. JlnHamMuueckoe paBHoBecue B 6rochepe. KpyroBopoTsl BelecTB U OMOre0XMMUYECKHE IUKITBI
(yrnepona, a3oTta). PutmMudHOCTS siBIIeHMI B Onocdepe.

3onanpHOCTE OWOcheprl. [lonstne o Omome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPA, XBOWHBIC Jieca,
CMEIIaHHbIE U UIMPOKOJINCTBEHHBIE Jieca, CTENH, CaBaHHbBI, IyCTHIHH, TPOMUYECKHE JIeca, BHICOKOTOPBS.
Knumar, pacTuTenbHBIN U dKUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa v PyHKIIHUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO TIOTCHIIMANIa U OMOC(EPHBIX (PYHKITHH.

JdemoHcTpauuu

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

Tabmuist u cxemsl: «I'eochepst 3emun», «KpyroBopot azoTa B npupoje», «Kpyroopot yrieponaa B
npupoae», «KpyroBopoT kuciopoga B mpupoie», «KpyroBopor Boasl B mpupoie», «OCHOBHbIE OHOMBI
cymny, «Kimumatnueckue nosca 3emnny, «Tynapay, «Takray, «CMmemanubii jgecy, «LIupokoancTBEeHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gec.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesioBek u OKpyxkaomas cpeaa

DKOJIOTHYECKHE KPHU3UChl U MX MPHUUYMHBL. Bo3snelicTBue uyenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3IIYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHune BoIHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpPOIIOTEHHOE BO3/CUCTBUE HAa PACTUTENbHBIA W JKUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl mpupoAbl. KpacHble kHuru. Oco00 oxpaHsieMbIe
npupoanbie Teppuropun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE TAPKH.

OcCHOBHBIE TMPUHIMIBI YCTOWYMBOTO PA3BUTHS 4YellOBEYECTBA M MPHPOAbL. ParmonambHOE
IIPUPOJIOTIOIB30BAaHUE M COXpaHEeHUe OHOJIOTHYecKoro pasHooOpasus 3emin. OOmue 3aKOHOMEPHOCTH
III00ATBHBIX JKOJOTUYECKUX KpU3UCOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEPOSATHBIC
MOCIIE/ICTBUSL.

Pa3BuTHe METOOB MOHUTOPHHra pa3BUTHSL OIMACHBIX TEXHOTEHHBIX IMpoieccoB. CucmemHblie
uccne0o8anuss nepexooa K pecypcocoepezaroweli U KOHKYPEHMOCnocoOHou sHepeemuke. buonozuueckoe
paznoobpasue u 6uopecypcwi. Hayuonanvnvie ungpopmayuonuvie cucmemvl, obecneyusaioujue 00Cmyn K



unopmayuu no cOCMOSHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbL IKOpeabUIUMayuu SKocucmem u
€cnocobo8 6opbOBL ¢ bUONOEPeHCcOeHUAMU. PeKOHCMPYKYUA MOPCKUX U HA3EMHBIX IKOCUCTEM.
JdeMoHcTpanuu
Tabmuier ¥ cxeMbl: «3arpsi3HeHUE aTtMocdepwl», «3arps3HeHue Tuapochepsr», «3arps3HeHue
nouBb», «l[lapHuKOBBIA 3PdexT», «Ocob0 oxpaHseMble TPHPOAHBIC TeppUTOpUN», «Moaenu
YIPaBISEMOTO MHUPaAY.
ObopynoBanue: Qororpaduu OxpaHseMbIX pacTeHUM U KUBOTHBIX KpacHoil kuurum Poccuiickoii
®enepaunn, KpacHol KHUTH perHoHa.



TEMATHNYECKOE INTAHNPOBAHUE

1Mo OWOJIOTUH COCTAaBJICHO C Y4eTOM paboueil mporpaMMbl BOCTIMTAHHS.

BocrnurarensHblii MOTEHIIMAT JaHHOTO Y4eOHOTO MpeMeTa 00eCneunBacT pean3alrio CIASIYIOINUX IEJIEBBIX TPHOPUTETOB BOCIIUTAHUS 00YUYaIOIIUX Csl

cpedHez0 obueco 0bpazoeanus .Co3aanNe OIArONPHUATHBIX YCIOBUH I MPUOOPETEHUS 00YJaIOIIMMHUCS OTIBITA OCYIIECTBICHHUS COIMATBHO 3HAYMMBIX

aen:

- TPYJOBOM OIIBIT, OIBIT YYaCTHSI B TIPOU3BOJICTBEHHOH IMPAKTHKE;

- OIIBIT IPUPOJIOOXPAHHBIX JET;

-OIBIT CAMOCTOSTEIIFHOTO IPHOOPETSHIS HOBBIX 3HAHUH, MPOBEICHUS HAYIHBIX HCCIICIOBAHUMN, OIBIT MMPOCKTHON JACSITEITLHOCTH;

- OIIBIT BEJICHHUS 3JI0POBOTO 00pa3a KU3HH U 3a00ThI O 3/I0POBBE JIPYTHX JIFOJICH;

-OIBIT OKa3aHUS MOMOIITH OKPYXKAIOITNM, 3a00ThI O MAJIBIIIAX WK ITOKHIIIBIX JIFOJISTX, BOJJOHTEPCKUH OIIBIT;

-OIBIT CAMOTIO3HAHUS U CAMOAHAJIH3a, OTBIT COIUATBHO MTPHEMIIEMOTO CAMOBBIPKCHHS U CaMOP €aTU3aINH.
10 KJIACC

Koun4yecTBo yacos
Ne n/m HaumeHoBaHue pa3aejioB U TeM NPOTrPaMMBbI Kontposbubie | IIpakTuueckue
Beero padoThI padoTbl

1 buonorus kak Hayka
2 JKuBbIe cHCTEMBI M X U3yUCHHUE
3 buonorus kineTku 2 0.5
4 XuUMHU4YecKass OpraHu3amus KIEeTKA 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BelllecTB U MpPEeBpallleHne YIHEPTHU B KIIETKE 9
7 HacneacrBennas napopmanus ¥ peaausanus e€ B KIIETKE 9 0.5
8 JKU3HEHHBIN UK KIETKU 6 1
9 Ctpoenue U GyHKIIMM OpPTraHU3MOB 17 1.5
10 Pa3mHOkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa O HACIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB 0.5
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1




13 3aKOHOMEPHOCTHU U3MEHYUBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1
16 buotexnosnorus u cuHTETHYECKAsE OUOJIOTHS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 11

11 KJIACC

KosunyecTBo yacos
Ne ni/m HanmeHnoBaHMe pa3aesioB U TeM POrpaMMBbl Bcero Konrpoapnrre | Ipakririeckie
padoThI padoTbl
1 3apoKaeHNE U Pa3BUTHE YBOIOIMOHHBIX MIPEICTABIICHUN B OMOJIOTUH 4
2 MukposBOIIOIUS U €€ Pe3yabTaThI 14 2
3 MakponsBostonus u €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HHA HA 3eMIIe 15 15
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
5 DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSX OPTaHU3MOB M HaJJOPTraHU3MEHHBIX CUCTEM 3 05
C OKpY>Karolleu cpenoi

7 OpranusMmel 1 cpeia 0OUTaHUS 9 15
8 DKOJIOTHS BUJOB U HOITYJISLNI 9 0.5
9 DKOIOTHS COOOIIECTB. DKOJIOTHYECKUE CUCTEMBI 12 1 0
10 buocdepa — rnobanbHas skocuctema
11 UYenoek u OKpyxkaromias cpeaa
12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 6.5
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