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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ydebHOMy mpeamety "buonorus" (mamee - Ouonorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHOBe dDenepalibHOTO
3akoHa OT 29.12.2012 Neo 273-®3 «0O6 obOpazoanuu B Poccuiickoit denepammmy,



OI'OC COO, KoHuenumu mnpenoaaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUN (penepanbHOi pabouei mporpaMmMbl BOCIIUTAHHUS.

VYyeOnnlii npeamer «buonorus» yrinyonéHHoro ypoBHsA uzyudenus (10-11
KJIACChl) SIBIISICTCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHou obnactu «EctecTBeHHO-
HayuHble mpeaMmeTs». CormacHo mnonoxerusiMm DPIOC COO npodunbHbIC
yueOHbIe TPEIMEThI, U3ydaeMble Ha YIIyOJIEHHOM YPOBHE, SIBISIIOTCS CIOCOOOM
muddepeHnmanu  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHusl U
MPU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTpodeCCUOHATIBHBIM U BhICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTUX YYEeOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelieHue O0O0pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3aja4, CBA3aHHBIX C MpodopueHTauuell oO0ydyaroluXxcss U CTUMYIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOI'O 3HAHMs, CBSI3aHHOTO C OMOJIOTHUEH,
MEIULIMHON, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yuyeOHOMy mnpeamery "buonorua" naér npeacTaBieHHE O
HeNMu U 3ajadax u3ydeHus: ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpeeseT 00s3aTeabHoe (MHBaPUAHTHOE) NMPEAMETHOE COAEPKAaHUE, ETO
CTPYKTYPUpPOBAaHME TIO pas3fesiaM U TeMaM, paclpeiielieHue TI0 Kjaccam,
PEKOMEHYEeT MOCIEA0BATEIbHOCTh H3Y4Y€HUs Y4YeOHOro marepuaia ¢ y4€ToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA y4eOHOTro IMpolecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuaromuxcsa. B mporpamme mno Ouojoruu
pean30BaH MPUHIMI TPEEMCTBEHHOCTH C HU3Y4YeHHUEM OHOJIOTHM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyarojaps 4YeMy MpOCMaTpUBAETCS
HaIllpaBJIEHHOCTh HA  MOCJEAYIOIIEe pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIUTAHUE OEpex)HOro OTHOILICHUS K OKpYXKarolled NnpupoAHou cpene. B
nporpaMme Mo OMOJOTMH TaKKe IMOKa3aHbl BO3MOXHOCTH Y4eOHOro mnpeaMera
«buonorus» B peammzamuu  TpeboBanuit PI'OC COO K MIAHHPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
(GOpMHUPOBAaHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIIbHOM  JI€ATEIbHOCTH
oOydJarommxcss MO OCBOCHHUIO COJEepKaHUs OHOJIOTHYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHusl.

VYuebnsiii npeaMer «bruonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHUs
3aBepuIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
pacuIMpeHre W yriiyOJieHHe 3HAaHUW 00YyYarolUMXCsl O JKUBOW NMPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOM OHOJOTWMH, 3MOPHOJOTMM M OMOJIOTUM PAa3BUTHA,
TCHETUKH, CEIEKITNH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUCHHUS U IKOJIOTHH.



Nzyuenue yudeOHOro mnpeamera «buosnorus» Ha YriIyOJIEGHHOM YPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHHMs B  By3aX UM OpTraHU3alUSAX  CPEIHEro
npodeccuonansHOro oopazoBanusi. OCHOBY €ro COACPKAHMSI COCTABIISIET CHUCTEMA
OMOJIOTMYECKUX  3HAHWUM, TMOJIYYEHHBIX TMPU H3YYEHHH  OO0y4aroUIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3fesioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kimaccax 3Tu 3HaHMS TOJY4yaroT pa3BuUTHE. Tak,
paciiupeHbl U yriayOjeHbl OHOJIOTMYECKHME 3HAHHUS O PpACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepHsX, OpraHU3ME dYeJOBEKa, OOIIUX 3aKOHOMEPHOCTIX >KHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEACHUS TIPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HMCIOJIb30BATh KAaK OPHUEHTHUPHI IS MOCIEIYIOLIErO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOJYUYCHHBIMU OOYYaIOIIMMUCS TPU H3YUYECHHUH
bu3UKY, XUMHUH, reorpaduy 1 MaTEMATUKH.

Crtpyktrypa mporpamMmbl 1o ydeOHoMy mpenmetry "buonorums" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHoO UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJIsl KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, IBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3eMJie,
COXpaHEHHUsi OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTtsl. Tak, B 10 kiacce
W3Y4JalOTCS OCHOBBI MOJICKYJISIPHOW W KJICTOYHOW OWMOJOTHH, AMOPHUOIOTHH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTUU U CHUHTETHUYECKON
OMOJIOTMH, aKTyaJIM3UPYIOTCSl 3HAHUS OO0y4aroumxcs Mo OOTaHUKE, 300JI0THUH,
aHaromuu, (usznonorun yenmoBeka. B 11 kiacce u3ydaroTCs 3BOJIFOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYueOubiii mnpeamer «buonorus»  mpu3zBaH  00€CIEYUTh  OCBOCHHE
oOyyaromuMuUcs OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UJIEW, IPUHIUIIOB U MIPABUII,
JeXKAaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, 3HAHUH O
CTPOEHUH, MHOT000pa3vM M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOIMyJIsIuH,
OHMOLIEHO3a, 3KOCUCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUIX B OMOJIOTUH, MPUKIAIHBIX aCleKTax OMOJOTHYEeCKUX 3HaHUM. JlJis
pa3BUTUS M TOJJECpKAHUS HHTepeca OOyyaroumxcs K OWOJIOTMM Hapsgy co
3HAYUTETBHBIM 00BEMOM TEOPETUUYECKOrO0 MaTepuala B COJACPKAHUM MPOrpPaMMBbl
10 OMOJIOTUH MPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJIEHUS U pa3BUTHUSA
TOM uiIu MHOW 0OnacTu OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PELLIEHUE BAXKHEUIITNX OMOJOTHUYECKUX U SKOJOTUYECKUX MTPOOIIEM.

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJIEHHOM YpOBHE —
OBJIaJICHHE  OOYYaOMIMMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(PYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra MW MNpUOOpETEHUE YMEHUU
MCIIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K OMpeAesIEHHON 00JiacTu



npo(heCcCHOHANIBHON AESITEIbHOCTH, CBSI3aHHOM C OuoJIoTHEN, WM K BBIOOPY
y4eOHOTr0 3aBeACHUS JIs TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JlocTmxeHnne 1enu UW3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yriyOJn€HHOM ypOBHE 00€CIIEUMBAETCS PELHIEHUEM CIEIYIONIUX 3a7a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTHUYECKUX TEOPHUSIX, KOHLEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIaxX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIIHUs, BUA, OMOreoleHo3, onocdepa); o BbIIAOIIMXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCAi C METOJaMH TO3HAHHS >KUBON TMPUPOIBL:
WCCJIEIOBATEILCKUMHU  METOJIaMU  OMOJIOTUYECKHX HAyK (MOJEKYISIpHOU U
KJIETOYHOW OHMOJIOTUM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHKU U
CEeNIeKIINM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJNOTHH, TMaJeOHTOJIOTHH,
OKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCIIeOBaHM B JjabopaTopun W B mpupoje (HaOmoaeHue, HN3MEpeHue,
HKCIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcCHHE OOYyYarOUIMMHUCS YMEHHUSIMU: CaMOCTOSATENIbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJNB30BaTh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOJIh30BATHCS
OMOJOrMYECKOM TEPMUHOJOTMENH M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMATBHO-IKOHOMUYECKUMHU ¢  HKOJIOTHYECKUMU
npoOjeMaMy 4YeJIOBEYECTBA; OILICHUBATh TMOCIEACTBUS CBOCH NE€ATETLHOCTH T10
OTHOILICHUIO K OKpPYXKaloIlleld NpUpOAHON cpeae, COOCTBEHHOMY 370POBBIO U
30POBBIO  OKPYXKAIOIIMX  JIIOJIe; OOOCHOBBIBAaTH U COOJIONATh  MEPHI
nporIakTHKU WHOEKITMOHHBIX 3a00JIEBaHMM, TIpaBUia MOBEACHUS B MPUPOJAC U
oOecrieueHusi 6€30MaCHOCTU COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BuUTHE Yy 00yUaIOIUXCS WHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIOCOOHOCTEM
B TMPOIECCE 3HAKOMCTBA C BBIIAOMIMMHUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHH, pEIIaeMbIMU €10 TpoOJieMaMH, METOJ0JIoTHen
OMOJOTUYECKOTO UCCJIeIOBAHMUS, IPOBEICHUS HKCIIEPUMEHTAIBHBIX
UCCJICIOBaHMM, pelIeHus] OMOJIOTMYECKUX 3a/1a4, MOJCIMPOBAHUS OMOIOTUIECKIX
O0OBEKTOB M MPOLIECCOB;

BOCIHUTAHUE y 00YyYarOIIMXCsl [IEHHOCTHOI'O OTHOIICHUS K YKUBOU MPHUPOJE B
1[EJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUYECKOH,
TCeHETUYECKOM TpaMOTHOCTH, OOIIEH KyNbTypbl TIOBEACHHUS B TPUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;



npuoOpereHrue  OOy4aroIMMHUCA  KOMIETEHTHOCTH B palllOHaJIbHOM
PUPOIOTNOIb30BaHUN (COOJIO/ICHNE TIPABUJI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, Onoc(depbl), COXpaHEHUH COOCTBEHHOI'O 370POBbS U 3JI0POBBS
OKpyXXammux Jojaed  (cobmomenuss wmep mnpodunakTuku — 3a00JIeBaHUH,
oOecrieueHrne O€30MaCHOCTU KHU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOrMYeCKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3/laHHME€  YCJIOBMM  JUIsI  OCO3HAaHHOIO  BbIOOpa  0OydYarOIIUMUCA
WHIUBUAYaJTbHOM oOpazoBaTeIbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOMIPEICICHUI0, B COOTBETCTBUH C
WHANBUAYAIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO1ee 4ncao YacoB, OTBEICHHBIX HA M3y4yeHUE OMOJIOTMH Ha YriIyOJIEHHOM
YpOBHE cpeaHero odimiero odpazopanus, coctapiser 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Heienmo), B 11 kimacce — 102 yvaca (3 gyaca B Heemio).

OT6op opraHW3anMOHHBIX (OPM, METOJOB U CPEACTB OOy4YCHHUS OHOJIOTHH
OCYILIECTBIISICTCS C Y4ETOM CHEUM(PUKU €ro COAEpKaHHUS M HANpaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
PO EeCCUOHATIBLHOTO U BBICIIETO 00pa30BaHU.

O0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUH HA YIITYOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPATOPHBIX M TMpakTUdeckux pador. Taxxke ydactue
OoOy4YaroIMXCsS B BBIMOJTHEHUN MPOEKTHBIX U Y4€OHO-UCCIIENOBATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMpENENseTCs y4YyuTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepUaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

CopnepxaHue nporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyJaapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak HaykKa

CoBpeMeHHass OMOoJIOrus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Owonornu.  buonormyeckne HAyKd M H3ydyaeMble  MUMH  TPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAyYHbIE WCCICIOBAHUS B
OHMOJIOTUH.

3HayeHue OMOJOTHH B (DOPMUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAYYHOMN
kaptuHbl Mupa. [Ipodeccun, cBszaHHbIe ¢ OWoONOTHEN. 3HAYCHUE OWOJIOTHH B
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIEHHOCTH, OXPAHE IPHUPOIBI.

JlemoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. /lapsuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, . . Meunnkos, H.
. BaBunos, H. B. Tumodeen-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpYrUMU Haykammuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U X U3y4YeHHUE

KuBble cucteMbl Kak mpenMer uzydeHus: Ouonoruu. CBONCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, MJUCKPETHOCTb M LIEJIOCTHOCTb,
CIOXXHOCTh M YIHOPAJOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHu3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd JKHUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIH,
TKaHEBBIN, OpraHW3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM, OKOCUCTEMHBIN
(buoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cucremax. OCHOBHbIE MNpHU3HAKK KUBoOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepun. Hayku, nzydarouine >KMBbIE CUCTEMBI HAa PAa3HBIX YPOBHIX OpraHU3alUu.

N3yueHne >xuBBIX cucTeM. Meroasl Ouosiorndeckoid Hayku. HaOmronenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
HE3aBUCUMOM TiepeMeHHOW. IlnanmpoBanue »skcnepumenta. IlocranHoBka u
npoBepka rumnote3. Hynesas rumnote3a. [loHsitue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonoruueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI WCKaX€HUST PE3yJbTaTOB »JKcrepumeHTta. l[lonsitue
CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buonorudeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npupoas», «CTpoeHue >KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOTO opraHm3Mmay, «buoreornenos», «buocdepa», «Metoab
M3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHOe  OOOpyAOBaHWE  IJII  TPOBEICHHUS
HAOJTIOICHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuME pA3IUYHBIX METONOB MpH
W3YYEHHH KUBBIX CHCTEM.

Tema 3. buosiorust KJIeTKu

Knetka — cTpykTypHO-QYHKIMOHANbHAs eauWHUIA kuBoro. HMcropus
oTkpbITus Kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilnetinen, P. BupxoB). OCHOBHbBIE TMOJIOKEHUS COBPEMEHHON KIIETOYHOMU
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodope3, METoJ MEUEHBIX aToMoB, AU(depeHInaTbHOe
HeHTpUyTUpoBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmnvix
K1emokK. DIEKTpOHHAasi MUKpocKonus. Koughorkanvnas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpanu

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIsann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuupbl 1 cxembl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHUSI METOJ0OB MUKPOCKOTTUI Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIMpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOJAOB KJIETOYHOM OHUOJOTHH
(xpomarorpadus, aekTpodope3, audpdepeHnranbHoe HEHTPUGYTUpOBaHUE,
[11IP)».

Tema 4. Xumuueckasi Opranm3anus KJICTKH

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIIEMEHTBHI.
Bozma m e€ posb Kak pacTBOPHUTENS, pPEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OHOJIOrMYecKas
poJib. PoJib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnojguMmepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAsS
cTpykTypsl. [enatypamms. CsoiictBa OenkoB. Kiaccupukamus OenkoB.
buonoruueckue GpyHkuuu 6enxkoB. [Ipuonol.



YraeBoasl. MoHOCaxapuabl, AUCaXapyibl, OJIUTOCaXapuAabl U MOJIHCAXAPUIBIL.
OO6mmii 1MaH CTpoeHHsT W (PUBUKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorndeckue pyHKIUH YTII€BOAOB.

Jlununet. I'uapodunsao-TUApOdOOHBIE cBOMcTBa. Knaccudukarus aunumos.
Tpurnunepunsl, ¢GocPoaunuabl, BOCKH, CTepouibl. buonorumdeckue ¢GyHKIUN
munuaoB. OOLue cBOMCTBAa OMOJIOTHYECKHX MEMOPaH — TEKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunpl. [Tpunnun kommiementapHoctu. IlpaBuno Yapradda. CrpykTypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorunueckue gpynxuun JIHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Mosiekyine ATO.
buonornyeckue pynkuuun AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, X (PYHKIIUU B
kietrke. [lpyeue wykneozuompugocghpamer (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKHu.

CrpykTypHas OuoJIOTHS: OMOXUMUYECKHE U OMOo(DU3NYECKre UCCIICIOBAHMUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONEKyl. Moodenuposarue
CMpPYKmMypbl U QYHKYUll OUOMONEKYN U Ux Komniekcos. KomnvromepHuiti Ousaun u
OpeanuyecKull Cunme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanu

[Toptpetsr: JI. Ilomunr, /Ixx. Yorcon, @. Kpuk, M. Yuikunc, P. @pankius,
@. Conrep, C. [Ipy3uHep.

Huarpammelr:  «PacnpenenieHue XUMHYECKHMX  JJIEMEHTOB B HEXUBOM
npupojie», «PacnpeneneHne XuMUUECKUX DJIEMEHTOB B )KUBOU MPUPOAEH.

Tabmuupr u cxembl: «llepuogndeckass TabnuIa XUMUYECKUX JJIEMEHTOB),
«CTpoeHue MOJIEKYJIbl BOJb», «BemectBa B cocTaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJEKYJb, «CTpoeHHUE MOJIEKYI
yraeBofoBy, «CTpoeHHe MOJEKyl JUNUI0B», «HyKIEenHOBBIE KHUCIOTHD),
«Ctpoenue Monekyibl ATOy.

O6opynoBaHue: XUMHUYECKasl OCYIa U 000PYyI0BaHHUE.

JlabopaTtopnasi pabora «O0HapykeHHE OEJIKOB C MOMOIIBbI0 KAYECTBEHHBIX
peakuuiny.

JlaGopaTropnass  paGora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuoruyeckas. CTpyKTypHO-
(GyHKUIMOHATIBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokapuoTHIeckoit kieTku. KinertouHas crenka 6akTepuil 1 apxei.
OcoOEHHOCTH CTPOCHHSI TeTepoTpoHON U aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAaHKE AYKapUOTHUUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (riazmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yYepe3 IMIa3MaTHUECKyl0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruénnas auddysus), aKTHUBHBIMA (NMEPBUYHBIA W BTOPUYHBIH
aKTUBHBIA TpaHcnopT). [lomynponuniaeMocts MeMOpanbl. PaboTta Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, daronuTos3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U (pyHKIMH KJIETOYHON CTEHKH PACTEHHI1, TpHOOB.

[uromna3zma. [{urozomns. [utockener. JIBuxkenue nuromnia3Mbl. OpraHou bl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBI KJIETKH: DJHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar T'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOTO PETHKYJIyMa.
Mexanuszm nanpasnenus oenxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIIETOYHBIX ~ MeMOpaH. Imagkuii  (arpa”yssipHbIi)  3HIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurxayus 6enxos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIEeTOK. Kitierounsliii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne U (GyHKUIMHM MUTOXOHApUM u Tuiactun. llepBuuHsle,
BTOPUYHBIE W  CJIOXHBIE  IJIACTUIBI  (OTOCHHTE3UPYIOIIUX  DYKApHOT.
XJIOpPOIIACTBI, XPOMOILIACTBI, IEUKOIIJIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranouasl kiaeTku CTpoeHue U (yHKIIMHM HeMEeMOpPaHHBIX
OpraHOUJ0B KJIETKHU. PuGocompr. Ilpomesrcymounvie Qunamenmeol.
MukpodunaMeHTbl. Axkmuuosvie Muxpoguiamenmol. MBIIIEUHBIE  KJIETKH.
AxmuHosvie KOMNOHeHmMbl HeMbluleyHblx Kiemok. Mukpotpyobouku. Knerounsrit
nentp. CTpoeHWEe U JBIWKEHHWE JKTYTHKOB W PECHHYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MUKpO@UIAMEHMAMU U
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6onouka siapa, XpOMAaTHH, KapUoIUIa3Ma, SAPBIIIKU, UX CTPOEHUE U
byukuun. SnepHslii OenkoBbId MaTpuKc. IIpocTpaHCTBEHHOE pacHoIOKEHUE
xpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTuHa — THUCTOHBL. Jlumamuxa sdepHou o6onouku 6 mumo3se. oephbiii
MpaHcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



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

Tabmuupl U cxembl: «CTpoeHUE 3YKapUOTHYECKOW KIeTkn», «CTtpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHME  pacTUTEIbHOM  KJIEeTKW», «CTpoeHue
MUTOXOHAPUN», «Anpo», «CTpoeHne NpoKapruOTUUECKON KIIETKI.

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «/3ydyeHue CTpPOEHHSI KJIETOK Pa3IU4HBIX
OpraHU3MOBY.

IIpakTnueckas padora «l3yyeHrue CBOMCTB KJIETOUYHON MEeMOpaHb.

JlaboparTopHass padora «lccienoBaHne mia3Moin3a M JETUIa3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IlpakTnueckass paGora  «/M3ydyeHue  [BUKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMPeBpallleHNe JHEPTUH B KJIETKe

AcCUMIIIATIHS M AUCCUMUIISIITNS — JIBE€ CTOPOHBI MeTabomm3Ma. Turbsl oOMeHa
BCII[ECTB: aBTOTPO(MHBIN W TeTepOoTPOHBIA. YdUacThe KUCIOpOaa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe obOecrneyeHre KiIeTKu: mnpeBpamieHne ATD B
oOMeHHbIX Tpoueccax. DepMEHTATUBHBIA XapakTep peakUuid KIETOYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBOMCTBA U MEXaHH3M JCHCTBUSI.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHWYECKUX KaTaIH3aTOPOB. beku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKHUX BELIECTB B KieTke. DoTocHHTES.
AHoKcucenHbIll U OKcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUeMeHmyvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIIacToB B IpoLecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHME paznuyHbIX (PaKTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE POTOCUHTESA.

XeMOCHUHTE3. PasznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUDUITUPYIOIIHE OaKTepuH, >KeNe300aKTepuu, CEpOOAKTEPHH, BOIOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHbIe opraHu3Mbl. Bunbl OposkeHus. IIpoaykTel OpoKeHHS W HUX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENIN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ IMKOIN3 — OECKUCIOPOIHOE PACHIEIUICHHE TITFOKO3BI.

buonorudeckoe okuciaeHue, WM KJIETOYHOE JbIXxaHue. Pojib MUTOXOHApUIA B
nporeccax omojoruueckoro okucienus. Lluknndeckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memopannozo epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwi. [lpeumyiiecTBa a’poOHOrO IMyTH
oOMeHa BellleCTB nepes aHa3pOOHbIM. DPPEKTUBHOCT SHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpetsr: k. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumbr 1 cxeMbl: «DOTOCUHTE3Y», « DHEPreTHUECKU 0OMen», «buocunTes
oenka», «Ctpoenue pepMenTa», « XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpYAOBAaHHE JISI IPUTOTOBJICHHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPETapaToB.

JlabopaTropHass padora  «l3ydeHue  KATaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnasi pabGora «/3ydenne (HEPMEHTATUBHOTO pAaCIIEIUICHUS
MEePOKCHUA BOJIOPOJIA B PACTUTEIbHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopnasi padora «CpaBHeHue TiporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopHasi pab6oTra «CpaBHEHHE MPOIIECCOB OPOKECHUS U TBIXAHUS.

Tema 7. HaciienctBeHHass uHGOpMaLMs U peaiu3alus eé B KIeTKe

Peakiuu matpuyHoro cunresa. [IpMHUIUN KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOIO0 CHHTE3a. Peanu3anusa HacieACTBEHHON MH(popmaluu. ['eneTnyeckui
KOJ, €ro cBouctBa. TpaHckpunuus — marpuunbii cuHTe3 PHK. IlpmHnmmnen
TPAHCKPUIIIUU: KOMIJIEMEHTAPHOCTh, aHTUNAPAIIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Oenka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe aMHHOKHCIOT. Ponb pubdbocom B
OounocuHTe3e Oenka.

CogpemenHvie npedcmasiieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKApHOT U DYKAPUOT. Perynsiuus akTUBHOCTU T€HOB Y Mpokapuot. ['mmoresa
onepona (®. XKako6, XK. MaHno). MonexynspHvlie mexanuzmvl SKCHPECCUUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsius 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KitleTouHbIl roMeocTas.

Bupycsl — HekieTounbie (OpMbI )KU3HU U 00JIMraTHbie napa3uThl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6Oaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, UHmezpasd.

Bupychbie 3a0oneBanusi yenoBeka, KUBOTHBIX, pactenuit. CIIN, COVID-
19, counanbHbie U MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMpPYKmMypHuIX Ouoiocudeckux 0anuvix. Hanomexnonocuu 6 6uonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocobvt 0ocmasKu 1ekapcms.



JleMoHCTpanumn

IToptpetsl: H. K. Konbios, . Y. IBaHOBCKUI.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTudeckuili Koy, «Bupyce»,
«bakrepuodaru».

IIpakTnueckas padora «Co3naHnue MOACIH BUPYCA.

Tema 8. ’KuzHeHHBIA HUKJ KJICTKH

Knerounsléi 1uki, ero mepuoabl W peryisnus. Wutepdaza u  MuUTO3.
Oco0eHHOCTH TpOoIIecCoB, MpOTeKarmux B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETHYECKUU U
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) IEpUOIbl UHTEP(Pa3bI.

Martpuunbin cunres JAHK — permmkanuma. [lpuanuner perumkannu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, aHTUNAPAILIEIBbHOCTb.
Mexanusm perukanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XpPOMOCOMHBIM Ha0Op KJIETKM — KapuoTull. JIUNJIOWIHBIA H
rariouAaHblid  HaOOpsl  XpoMocoM. ['omosiornunble  XpomMocoMmbl. IlomoBbie
XPOMOCOMBI.

Henenne wietkn — wmuto3. Cragum MHUTO3a W TMPOUCXOIAIINE B HUX
nporeccbl. Tunbel Muto3a. Kapuoknne3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsanuss murornueckoro nmkia kietku. [Iporpammupyemas knertodyHas
ru0esb — anornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMUKA. Mexanusmul
npoaughepayuu, oughgepenyuposku, cmaperus u eudenu xiemokx. «llugposas
KliemKkay» — ououngopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KIemKU.

JleMoHCcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKI KIETKW», «MwuTo3», «CtpoeHue
xpomocomy, «Permkanusa JJHK».

O06opynoBaHKEe: CBETOBOM MUKPOCKOI, MUKpOIIpenaparbl: « MUTO3 B KJIeTKax
KOPEIIIKA JTYKa».

JlaGopaTtopnass  padora «3yuenne = XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPEnapaTaxy.

JlabopaTtopnasi padora «HabmoaeHre MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
Jyka (Ha TOTOBBIX MUKpOIMpenaparax)y.

Tema 9. Ctpoenne u GyHKIIUU OPTraHU3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUSI M JKUBHEJAEATEIbHOCTH  OJIHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxew, OJHOKJIETOYHbIC TPUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYrue NpOTUCTHI. KOJIOHHATbHBIE OPTAHU3MBL.



B3auMocCBsA3p YacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl WU
cucteMbl opraHoB. OpraHusM Kak eInHoe 1eoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeIbHa,
MOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOEHUS,
GYHKIUA U pacTONIOKEHUS TKaHEH B OpraHax pacTCHHM.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEHU: 3MUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, GYHKIUNA U
PAaCIMOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M T€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U YenoBeKa. DyHKIIMM OPraHOB U CUCTEM OPTIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneThl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHYTpeHHMI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEU.

JIBr>keHue  OpraHm3MoB.  JIBMKEHWE  OOHOKJIETOYHBIX  OPTaHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPOIU3MBI M HACTUU. JIBH>KEHHWE MHOTOKJIETOYHBIX >XUBOTHBIX M YEJIOBEKA:
MbImieyHas cucreMa. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanue opranusmoB. IlorjomeHue BOABI, YIJIEKMCIONO Ta3a W
MMHEPAJIbHBIX BEIIECTB pacTeHUsIMU. I[IuTaHue >KMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIETOYHOE MNHuIleBapeHue. [luTtaHne MO3BOHOYHBIX JKUBOTHBIX. OTIENBI
MULIEBAPUTENBHOTO TpakTa. [lumeBapurenvHbie xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[pixanue pactenuid. [[prxanue xuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe apixanue. JlpIxaTenpHasi MOBEPXHOCTb.
XKabeproe u néroyHoe npixanue. J[pixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHHUS JIETKMX I103BOHOYHBIX JKHUBOTHBIX.
JlpixaTenpHas cucrema 4esioBeka. MexaHu3M BEHTWISLMM JIETKUX Yy NOTUL U
MJIEKOTUTarOMuX. Perynsius apixanus. JpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopr BewmeCTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHass cucTemMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoseka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepala v €€ peryJisiuus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opradbel BblaeneHus. PunpTpanus,
CeKpenusi U 00paTHOE BCACHIBAHME KAK MEXaHU3Mbl PaOOThl OPTaHOB BBIJEICHHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIIUTENIBHOW cucTeMamu. Beiienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. Ctpoenue u (yHKIIMOHUPOBAHHE
Hedpona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amura 'y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M UUCTHl MPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PacTEHUM.
Kyrukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHLIUBL.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NpPOU3BOJHBIE.
3amuTa opranu3ma ot Oone3Heidl. MimmyHHas cuctema udenoBeka. Kietounslit u
TYMOPQJIbHBIA UMMYHUTET. Bpoxa¢HHBIH W NpUOOpPETEHHBIN crnenupuyecKui
UMMYHHUTET. Teopusi KJIoHaJIbHO-CeleKTUBHOTO uMMyHuTeta (I1. Dpnux, d. M.
bepuer, C. Tonerasa). BocanurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTts U peryisinus y  OprauusmoB. Pasnpaxumocts vy
OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W perymanus y
pacteHui. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHast cucrema u pediaekTopHas peryisiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y XKUBOTHbIX. OT/AENBl TOJOBHOIO MO3ra IMO3BOHOYHBIX XUBOTHBIX. Pedekc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsuus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBI. JIeHCTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW U SHIOKPUHHOW cHCTeM. [ umoTtaiamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUHBIE
BoJopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHHI,
«CuctemMpl  OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacteHuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJISI»,
«CTpoeHre JNHCTOBOM IUIACTHUHKW», «TKaHU >KUBOTHBIX», «CKEJET 4elOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

cucrema», «HepBHas  cucrema», «Koxa», «MpbllieuHas  CUCTEMay,
«BplaenurenbHas CUCTEMay, «IDHAOKPUHHAsA cUCTeEMa», «CTpOCHME MBIIIIbDY,
«Ammynurer»,  «Kumieunonosiocteie», «Cxema  NUATAaHUA  PACTECHHIN,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THUIPBD»,
«CtpoeHne 1uaHapun», «BHyTpeHHee cTpoeHHe NO0KIeBOro 4depss», «HepBHas
cucremMa pboio», «HepBHas cucrema nArymkum», «HepBHas — cucrema
npecMmelkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHag — cucrema
MJIEKOTIMTaOIUX», «HepBHas cucrema uenoBekay, «Pediexcy.



OO6opyioBaHHE: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJIHOKIECTOUHBIX
OpraHW3MOB, MHUKPOIIPENAPATHl TKAHEN, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, HIJIOKOXKHMX, KUBbIC JK3EMIUISIPbl KOMHATHBIX PacTEHUMU, repOapuu
pacTeHMl pa3HbBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeIOBEKa,
00opyI0oBaHUE AJIsl IEMOHCTPAIlMU TOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacHIeTUIeHus KpaxMalia u OeIKOB Mo iecTBreM (hepMEHTOB, 000OPYIOBaHUE /IS
JIEMOHCTPALIUK OMNBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEJbHBIX JBUKEHUH, MOJIEJIM TOJIOBHOTO MO3Tra Pa3JINYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHEW paCTEHUI.

JlabopaTtopHasi padora «/3yueHue TKaHEel KUBOTHBIX».

JlaGopaTopHnasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxkeHue M pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHS OPraHM3MOB: Oecrosoe (BKIIOYas BEreTaTuBHOE) U
noysoBoe. Buael  0ecrnosoro  pa3MHOMKEHHUS:  I[OYKOBAaHUE,  CHOPYJISILUS,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHokenue. [lonoBbie KieTkW, wiau ramersl. Meiio3. Craauu
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICI
M€i103a M IMOJOBOro Impomecca. Melo3 U €ro MeCcTo B KHU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pa3Burue. ['amerorenes y :kuBOTHbIX. [10J10BBIE KEIe3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofAoTBOpEeHHE U AMOPHUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OILTIOZIOTBOPEHUS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuButyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HAyKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOCUU.
Konyenyuss mopgoecenos u moodenu mopghocenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opooaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJICHUS MIICKONMUTAIONMIUX. 3apOJIbIIIeBbIe JIMCTKU
(ractpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apO/IbIIIEBBIX JIUCTKOB. B3anumHuoe
BJIMSIHUE 4YacTeil pa3BUBAIOIIETOCS 3apojbllia (3MOpHOHAIbHAs WHIYKLHS).
3akiajka IUlaHA CTPOCHUSI JKMBOTHOTO KaK PE3ylbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUI TEeHOB. BrusHue Ha 3>MOpUOHATIBHOE pPAa3BUTHE PaA3IUYHBIX
(baKkTOpOB OKpY:KaroIe Cpeibl.

Poct u pasButue xuBOTHBIX. I[locTamOpuoHanbHbli nepuoa. llpsimoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOTO U HENPSAMOIO



pa3BUTHS, UX PACIPOCTpPaHEHUE B MpUpoAE. THUIBI pocTa >KMUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U 4yesoBeka. CTaguu MocTIMOPUOHATIBHOTO PA3BUTHS
y KUBOTHBIX M 4yesnoBeka. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasMHoxenne u pasButue pacreHuil. 'amerodur m crmopodur. Meio3 B
KU3HCHHOM IMKJIe pacTeHuil. (OOpa3oBaHue Crmop B TMporecce Mehosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. [[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYIISAIUA OHTOT€HE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHCcTpan U

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

Tabmuubr u cxembl: «BereraruBHoe pa3MHOXeHUE», «Tumbl 0Oecnosioro
pPa3MHOXKEHUD», «Pa3MHOXEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«PasmHoxkeHue runpe», «Meios», «Xpomocombly, «I'ametorenesy, «CtpoeHue
AUIEKIIETKH U crepMmaro3ousia», «OCHOBHBIE CTaguu OHTOreHe3an, «lIpsmoe u
HEMpsAMOE pa3BuTHe», «Pa3BuTne Malickoro xyka», «Pa3BuTHe capaHun»,
«Pa3Butne narymku», «JIBOMHOE OIIOAOTBOPEHHE Y LIBETKOBBIX PACTEHUN,
«CTpoeHue CeMsiH OJIHOJOJIBHBIX U JBYJOJIbHBIX pacTeHUuN», «KuU3HEHHBIN UK
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM UHKIT MXa», <OKW3HEHHBIM  IUKI
MManoOPOTHHUKAY, « KU3HEHHBIN IIUKJT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenaparbl SUIEKICTOK |
CIIEpMAaTO30UI0B, MOJAENb « LUK pa3BUTHS JIATYIIKW.

JlaGopaTopHasi padora «l/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpPOIIpenapaTaxy.

IIpakTnueckass padora «BbIsIBIEHHME MPU3HAKOB CXOJICTBA 3apOJBILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopHass padora «CTpo€HHE OpPraHOB PaA3MHOMXEHHUS BBICIIUX
pacTeHU».

Tema 11. I'eneTuka — Hayka 0 HACJE€ACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

Hctopust CTaHOBIIGHMST M Pa3BUTHS TEHETUKM Kak Hayku. PaGoter I
Mengens, I'. ne ®pusa, T. Moprana. Ponp oTedyecTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. Konwitosa, H. Y. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, aJbTEPHATUBHBIC TPU3HAKHU, JTOMUHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YHCTAs JIMHKS, THOPHUIBI, TCHOTHII, (PCHOTHII.



OCHOBHbIE ~ METOABl ~ TEHETUKU:  THOPHUIOJIOTMYECKUN,  LUTOJIOIMYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM.

JlemoHcTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIUBAHUSI.

Jlabopatopnass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHX
HUCCIIEI0OBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaena — 3aKoH
eAMHO00pa3usi THOPUIOB MEPBOTO MOoKojIeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAacIICIUIEHUs] MPU3HAKOB. L[UTOnornyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMer.

AHanmuzupytroniee ckpenBanue. [IpoMexyTouHblil XapakTep HaclieJOBaHUS.
Pacuieruienne npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpeuuBanue. Tpetuii 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HacJeloBaHMUs ~ TNpu3HakoB.  [luTonornueckue  OCHOBBI  JIUTHOPUIHOTO
CKpEILIUBAHU.

CuermieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHas
TEOPHUsI HACIIEICTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXAHU3M OINPEAEIECHUS MOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHbIA MOJ. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak uenoctHas cucremMa. [ienoTponuss — MHOKECTBEHHOE JECUCTBUE
reda. MHOXECTBEHHBI ajuenu3M. B3anmMoaencTBUe HEasIeabHbIX TI'E€HOB.
KomnnementapHocts. Onucras. [lonmumepus.

['eHEeTMYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOJOTHYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUU.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTeHe3a, MEXaHNU3Mbl B3aUMOJECUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdyeckue acmeKkTbl KOHTPOJS U
M3MEHEHUS HACJIEeICTBEHHOW HH(OpPMALMU B MTOKOJIECHUSIX KIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabnuiel u cxemsbl: «llepBbiit U BTOpol 3akoHbl Mennens», « Tpetuil 3akoH
Mennens», «AHamM3UpyoOLIee CKpeluBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrenyieHHOEe HAcleOBaHWE TMPHU3HAKOB y Apo3oduib», «['eHetnka momay,



«Kapuotunn  4venoBeka», «Kapumotun naposzodmibl», «Kapwotunm nTuiby,
«MHOXECTBEHHBIN ajlJICIN3M», «B3anuMoielicTBHE IT'€HOBY.

OGopynoBanue: MoJelb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
ruOpUIOB TIEPBOrO TMOKOJICHUST M pPacHICIUVICHUS MNPU3HAKOB, MOJEIb s
JICMOHCTPAllMM 3aKOHA HE3aBUCUMOTO HACJICAOBAHUS MPHU3HAKOB, MOJECIb JJIs
JIEMOHCTPALMM CLEIJICHHOTO HACJEIOBAHUSA MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MHKpomnpenapart: «J{po3zodumay.

IIpakTnueckass padora «M3yueHne pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEILMBaHUS Y APO30(PHUITBD».

IIpakTnueckas  paGora  «M3ydeHue  pe3ysbTaToB  JUTHOPUIHOTO
CKpEILMBaHUA Y APO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabpl npu  dopmupoBaHuu (peHoTHma.
N3menunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buasl
W3MEHUMBOCTH: HEHACJICJCTBCHHAs U HACJICICTBCHHAS.

MomudukanmonHas HW3MEHYMBOCTh. Ponb  cpeasl B (opMupoBaHUU
Moau(HUKAIIMOHHOW M3MeHYuBOCTU. Hopma peakiuu mpu3Haka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOIU(PUKAIIMOHHON
W3MEHUYHMBOCTH.

I'eHOTHIIMUECKAsT M3MEHUYMBOCTh. CBOMCTBA TEHOTUIINYECKONM N3MEHUYHUBOCTH.
Buibl TeHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTaIllMOHHASI.

KomOuHaTHBHAasT WM3MEHYMBOCTH. MeW0O3 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHBHOM M3MEHYHMBOCTH. P0OJIb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JIaHUH
T€HETUYECKOT0 pa3HO00pas3us B Mpejiesiax OJJHOTO BUA.

MyranuonHass HW3MEHYMBOCTb. BHIBI MyTalWil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLUUPOBAHHbIC MyTalluh. SIepHbIE U
nuToIUIa3MaTuueckue myranuu. CoMaTUYeCKUe W IMOJIOBbIE€ MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsSI MyTanuid. MyTareHpl W WX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TpoIlecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesinepHass M3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb DNUSEHEMUYECKUX (HaKkmopos &
HACe008aAHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmuiet u  cxeMbl: «Bugsl  usmeHumBocTH», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomOnnaTuBHas U3MEHYUBOCTHY, «Meriosy,
«OmogoTBopeHue», «I eHeTHUecKue 3a00JeBaHNs YeTI0BEKa», « Buapl MmyTammiiy.



OO6opyioBaHUE: XMBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PacTeHHIA,
pucyHku (dpoTtorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEM
MOAU(PUKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psna U
BAPUALIUOHHOU KPUBOW.

IIpakTuyeckass padora «Myrtarmuu y aApo3odmiabl  (Ha TOTOBBIX
MHUKpOIpenaparax)y.

Tema 14. I'eneTnka 4esioBeka

Kapuotun uyenoBeka. MexayHaponHas mporpamMma HMCCIENOBaHUs T€HOMa
YyeJaoBeKa.  MeTonpl  M3YYEHHMSI TEHETUKH  YEJOBEKA: T'E€HEAIOTHYECKHU,
OJIM3HEIOBEIN, LIUTOT€HETUYECKUM, MOMYJISLIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YesloBeKa. [ €HHbIE U XpPOMOCOMHBIE
OoJie3HU 4YesnoBeka. boyie3HH ¢ HaclEeACTBEHHOW MPeapacoioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUCHHH T€HETUYECKUX
3a0oyieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHMYECKOro Irpy3a». JTHUUECKUE acCIEKThl UCCIENOBAHUN B
00J1acTH peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (akTOphl TOBBINICHHONW UWYBCTBUTEIBHOCTH YEIIOBEKA K
bu3MYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKaroIIe cpeapl. ['eneTnueckas
IIPEIPACIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUSIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3y4YEeHHsS] TE€HETUKHU
4eJoBeKay, «l eHeTuuecKue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenekuusi Oprann3MoB

JloMecTukanuss W cCeleKuus. 3apoKICHUE CEJIEKIMM U JIOMECTUKAIIWHU.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOTrooOpaszus
KYJBTYPHBIX pacTeHuil. Poisib ceneknuu B CO3aHUM COPTOB PACTEHUM U IOPOJ
*uBoTHBIX. CopT, mnopoaa, mTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HaciaeAacTBeHHOM wu3MmeHuuBoct H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIIMOHHOM pabOTHI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHAUBUYaJIbHBIN. Ortansl KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue
npousBoAuTeNIed MO MNOTOMCTBY. OTOOp MO TEHOTHNY C MOMOIIBIO OLIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMonIbio aHanu3a JJHK.

HckycCcTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PaguanoHHbIN 1 XMMUYECKUN MYTAareHe3 Kak MCTOYHUK MyTalluid Y KYJbTYPHBIX



¢opM opranusmoB. Mcnonb30BaHWE TEHOMHOIO PENAKTUPOBAHHUS U METOJOB
pekoMmOuHanTHBIX JIHK 175t mosrydenust icxogHoro Matepuana Jjisi CeIeKIUU.

[Tonyuenue HOJIUILIIONIOB. BuyTtpuBugoBas ruopUaAN3aIIuS.
bnuskopoacTBeHHOe  ckpemmBaHue, wid  HHOpuamHr.  HepomctBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuumHbl. VMcrnonb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas ruOpuamszanus. [Ipeogonenune Oecrtonus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIMA PACTEHUHN U )KUBOTHBIX. «3e1éHas
pesonoyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKAX  poJAWYed Uil CO3JaHUsl  HOBBIX COPTOB U THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. /H3yuenue, coxpanweHue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypcaml CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. Cyuecmayouux U coO30anusi HO8bLX NOpoo, JTUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlL.

JdemoHcTpanuu

[Toptpetsi: H. WN. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. besnses.

Tabnuub! u cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTMYECKHUX PSIOB B HACIEACTBEHHON H3MEHUYMBOCTHY,
«Metopsl cenexmmy, «Otnanénnas rudbpuauzanus», «MyTrareHesy.

JlabopaTopHnasi pabdora «/3ydeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEJICKIINU PACTEHUIN.

IIpakTn4yeckas padora «IIpuBuBKa pacTeHuD».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKCHMS CEJICKIIMHM PACTEHUM U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLIHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENbHBIM Yy4YacCTOK, B TEIUIMYHOE XO34WCTBO, B JIAOOpATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI O0MOJIOTHSI

OOBEKThI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKaHEBbIC
KYJBTYPBI, MHKPOOPTaHU3MBI, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHUEe, IMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BuHOAenue. MukpoOuonorndeckuii cuHte3. OOBEKTHl MHKPOOHOJIOTHYECKHX
texHosoruit. [Ipon3BoacTBO O€nKa, AMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJTYYEHHUsI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEYAIOIINECS B IPUPOIEC OMOCHHTETHUECKHE MTYTH.



Knerounass unxeHepus. MeToabl KyJbTypbl KIETOK M TKaHEH PacTeHU U
KUBOTHbIX. KpunobOanku. Comarnyeckas ruOpuaM3aluss W COMATUYECKUHN
sMOpuoreHe3. lcrnonap30BaHWE TaluIOMIOB B CENEKUMU pacTeHuid. [lonyuyenue
MOHOKIOHANbHBIX aumumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEeHHE. PekoHCTpyKius
AUIEKIICTOK U KJIOHUPOBAHHUE KUBOTHBIX. METO TpPaHCIUIAHTALHUH AEp KIETOK.
Texnonoz2uu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHAasi W TeHHasg WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOuHaHTHeIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss MW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  HHYKCHEPHH.
DKOJOrM4eCKHEe U AITUYECKHUE TPOOJIEMbI T€HHOW WHKEHEPUH.

Menuuuackue 6norexHosoruu. [locrrenomuas nudposas meaunuHa. TTHP-
JIMarHocTuka. MeTa0oJIOMHBI aHaJIM3, TEHOIEHTPUYECKUN aHaliu3 MpoTeoMa
YEJIOBEKA IS OLICHKM COCTOSIHUSL €rO 370pOBbs. M CIONB30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-Ouommkenepuss g pa3pabOTKu
(yHIaMEHTaJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJOTMH TPEXMEPHOrO OMONpPHUHTHUHIA U ckadosauHra
JUISL PELIEHUS 3a4a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C HENbIO 00ecredeHus: KOMOMHHPOBAHHOU
3amThl OT Bo3Oynutened OPBU, ycTaHOBiIeHHME MOJIEKYISIPHBIX MEXaHU3MOB
¢ynkuonnposanuss PHK-conepskamumx BUpYCOB, BBI3BIBAIOIIUX OCO00 ONAacHbIE
3a00JieBaHUs YeJIOBEKA U JKUBOTHBIX.

JleMoHCcCTpanuu

Tabmumpt u cxemsl: «Vcnoap30BaHHE MUKPOOPTaHU3MOB B MPOMBIILICHHOM
IIPOU3BOACTBEY, «KiieTouHass nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHas padora «/3yueHne 00bEeKTOB OMOTEXHOIOTUNY.

IIpakTueckas padora «lloyyeHne MOJIOYHOKUCIBIX ITPOLYKTOBY.

JIKckypeuss «bBUOTEXHOJOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS —CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOUUOHHBIX MNpeICTABJICHUN B
onoJioruu

OBomonmonHass teopusi Y. JlapBuna. IlpeAnochulKM BO3HUKHOBEHUSA
napBuHU3MAa. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBrKy1IMe CUJTbl 3BOTIOLMH BUIOB 110 Y. J[apBHHY (BBICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHUsI OpPraHW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBAHUE, ECTECTBEHHBII U HCKYCCTBEHHBINH 0TOOD).



Odopmiienne cunrernueckord teopun sBoitonuu (CTD). HelTpanbhas
teopust sBomouuu. CoBpeMeHHas JBOJIONMOHHAS  OWoJorus. 3HAauYeHUE
HBOJIIOLIMOHHON T€OpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JdeMoHCcTpanu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kiosnwe, Y. apsun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, /1. K.
benses.

Tabmuubpt u cxembl: «Cucrema >xuBot mnpupoasl (mo K. Jlunuew)y,
«JlectHunia xuBbIX cymecTB (o Jlamapky)», «Mexanusm QopMHUpOBaHUS
MPUCIIOCOOJICHUI y pacTeHud u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapupyta nyremectsus Y. lapsunay, «Haxomaku Y. Japsunay, «Dopmbl 60psObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOroobpasue KylabTYpHBIX (opM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsl HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOLIEHUS JABWXKYLUIUX CHUJ 3BOJIOLIUK,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOJTFOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ pe3yJIbTAThI

[Tonmynsinus Kak 3J€MEHTAapHAasl €auHULIA 3BOMIOUUH. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJISUMU KaK DSJIEMEHTApHOE 3BOJIOLMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro paBHosecus k. Xapau, B. Baitn6epra.

DOnemeHTapHbie (AKTOPHI (IBWKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuBOoCTh. Jlpelid reHOoB — ciydaiiHbie
HEHAIpaBJICHHbIE MW3MEHEHHS 4YacToT aiened B nonymauusx. Oddexr
OCHOBATeNsA. JIpgpexm Oymuviiounoco zopaviuika. CHUMCEHUE 2eHemuUyecKo20
pasnoobpazus: npuuunsl u creocmeus. llpossenenue s¢pgpexma Opetigha 2enos 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpanuu.  M3onsuuys  TOMYJISIIM:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOTHYecKast (PEerpOyKTUBHAS).

EcrtecTBeHHbIl 0TOOp — HampaBisitonuii  ¢akrop 3Boouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIUMMA, CTAaOMIM3UPYIOIIHUMA,  pa3pbIBarOLIUi
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOMIOIUS COIUATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK — PE3yJlbTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHEe  mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [IpumMepsl npucnocobieHnit y OpraHu3MoB: Mopdoioruueckue,
¢uznonornueckue,  OMOXUMHUYECKHe,  MoBelaeHuYeckre.  OTHOCUTENBHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u CTpykTypa. BupooOpa3zoBaHue Kak pe3yjibTaT
MUKpO3BOIIONUHU. W3omsmust — ximrodeBor ¢aktop BupoobOpaszoBanus. [lytu u
CIIOCOOBI BHUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpacduueckoe),



CUMIATPUYECKOe  (IKOJOTHUYECKOE), «MTHOBEHHOE»  (HOJUIUIOUAU3AIINS,
rubpuauzanus). JMUTenbHOCTh HBOJIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  OMOJOrMM B pa3pabOTKe Hay4HBIX METOOB
COXpaHeHus1 6rnopa3zHooOpasusi. MUKPOIBOIIONUS M KOSBOJIOLMS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (HOPMHUPOBAHMSI YCTOMUYMBOCTH K aHTHOMOTHKAM U CITOCOOBI
OOpBHOHBI C HEl.

JleMoHCTpanumn

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

Tabmuupl u cxembl: «MyTalnuoHHass H3MEHYUMBOCTBHY», «llomymnsiuonHas
CTPYKTypa Buaa», «Cxema mposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxyiue
CHJIBI 3BOJIIOLUNY, «IKOJIOrHYecKas U30JSLUS MOIMYJALUNA CeBaHCKOU (openy,
«l'eorpaduueckast UM30JSAIUST  JIMCTBEHHUIIBI CUOUPCKOM W JIMCTBEHHMIIBI
naypckoiny, «llomynsimoHHble BOTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JCHCTBUSL €CTECTBEHHOro oTOopa», «PopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«nycrpuanbablii MenaHu3M», «JKuBble UCKonaemsie», «IlokpoBuTenbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Duznonornueckue ananrauun», «lIpucrnocoOIeHHOCTH OpPraHu3MOB U €€
OTHOCUTEIbHOCTBY, «Kputepuu Buaa», «Bunpl-nBoitHukmn», «CTpykTypa Buaa B
npupone», «Crnocobsl BUI000pazoBanus», «l'eorpaduueckoe BHUI00Opa3OBaHUE
TpEX BHJOB JIAHJBIIIEH», «IKOJOTHYECKOE BHJI000pa30oBaHUE BUAOB CHHHUIIY,
«[Tonunnouel pacteHuit», «KamyctTHo-peiedHbIii THOPUTY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia NTHI[ U
3BEepell C MpUMEpaMH pPa3IMYHBIX MNPUCIOCOOJEHUN, dYyyena NTHI U 3Bepei
pasHbIX BHUJIOB, TrepOapuM pacTeHUH OJM3KUX BHJIIOB, O0Opa30BaBIIMXCS
pPa3ITUYHBIMH CTIOCOOAMH.

JlaGopaTopHasi padora «BbisiBIeHHE HM3MEHUMBOCTH y 0CO0EH OJHOTO
BUJIA».

JlaGopaTopnass  paGora  «lIpucnocobneHuss  opraHm3mMOB M HUX
OTHOCHUTEJIbHAS 1IEJI€CO00Pa3HOCThY.

Jlabopatopnass padora «CpaBHeHHE BHAOB 1O MOPGHOIOTHIECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoaOuus U eé pe3yabTaThl

Metonbl  HM3ydeHHS  MaKpO3BOMIOLMHU. [lameoHTOJOrMYecKne  MeTOoJIbl
u3ydeHus oHBomouud. Ilepexognbie ¢GopMbl U QUIOrEHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus: 3Bojtouuu. CpaBHeHue ¢GiIopsl U
(dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emiu. Buasbi-
DHIAEMHUKHU U PEJUKTHI.



OMOpPHONIOTHYECKHUE U CPABHUTEIBHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
ABOIONMH. ['eHeTnueckue MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IOABJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTapHble  opraibl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKME  METOJAbl  HW3YYEHHS  HBOJIOLHUU.
['omonornynsie TeHbl. COBpPEMEHHBIE METOABI MOCTPOCHUS (PUIOTEHETHIECKIX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U SBOJIIOIUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs 3BomonMu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUY.

JdeMmoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mromep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOTEHETUYECKUN PSII JIOMIAn», «APXEONTEPUKCTY,
«3Bepo3yobie  smiepwl»y,  «Cteronedansy,  «Puanodute»,  «CeMeHHBIE
nanopoTHUKW», «buoreorpapuueckue 30HB 3eMian», «llpeiid KOHTHUHEHTOBY,
«Penuktely, «HavanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTHYHbIE OpraHbl», «PyIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl YEJIOBEKa MW IIUMMaH3e», «lJaBHbIE
HAPAaBIICHUS 3BOJIOLUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIOLIANY.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJICKLIIMHA HACEKOMBbIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayuynbple TUMOTE3bl MPOUCXOXKACHUA >KM3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKJIECHUU KU3HU (KpealiOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HHA U €€ ONpOBEP)KEHUE onbiTaMu D.
Penu, JI. Cnasnnanuanu, JI. I[lactepa. [Ipoucxosxienue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaITbI HEOPTaHUYECKOU ABOJIIOLIMH. IInanerapHas
(reomoruueckas) SBOJIOIUA. XHMHYECKas dBOJIONUSA. AOHWOTCHHBIH CHHTE3
OpraHM4ecKkux BemecTs U3 Heopranudeckux. Omeir C. Muiepa u I'. FOpm.
OO6pazoBanue mnoJuMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. U.
Onapuna, runoresa nepBuyHoro oyiaboHa Jlx. XosaeitHa, reHeTHUECKasi TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rumorteza «mupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOBHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpPraHUYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronpl. OTHOcUTENbHAsT M aOCOJIIOTHAs
reOXpOHOJIOrUs. I'e0XpoHOIOrHYecKas 1IKana: 30Hbl, 3pPbl, EPUOJIbI, STTOXH.



HavaneHble 3Tanbl opraHuyeckod spomtouuu. [losBiieHHE W 3BOJIIOLMSA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboau3Ma. BO3HMKHOBEHUE NEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTBHI.

[Ipoucxoxnenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpYycOB. lIpoucxoxkaeHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIIOLMU BbICHIUX pacTeHU. OCHOBHbBIE apoMOpP(O3blI
pacrenui. Beixoxm pacreHuit Ha cymry. [losiBieHWe CHOpPOBBIX pAacTEHUU W
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokieHHe LBETKOBBIX
pacTeHUU.

OCHOBHBIE 3Talbl 3BOJIIOIMHU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunoB. [lepBbie XopJ0BbI€ )XKUBOTHBIC. JKU3HB B BOJE. DBONIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuii u pentuianil. [lpoucxoxnenne MIECKOMUTAIOMINX U
ntul. [lpunoun ximoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
IIO3BOHOYHBIMH KUBOTHBIMH CYLIH.

Pasutne xu3HM Ha 3emje IO dpaM W MEepUojaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KaliHO30il. OOm@as xapakTepUCTHKa KJIMMara U
reojlornyeckux npoueccoB. llosBieHre W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHue: €ro YCIOBUS U BIMSHUE HA T'a30BbI COCTAB aTMOC(EpHI.

MaccoBble BBIMHpaHUsI — JKOJOTHYECKHE KPU3UCHI Ipouuioro. IIpuunHsl u
CIEACTBUS MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIN SKOJOTHYECKUA KPHU3HC, E€r0
ocobenHoctu. [Ipobnema coxpaneHus: 6nopazHooOpas3us Ha 3emiie.

CoBpeMmeHHass cuctema opraHumdeckoro mupa. IlpuHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCTpanun

[Toptpersr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapumn, Ix. Xonnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiel u cxemsl: «CxeMa onbita @. Penny, «Cxema omnbita JI. ITactepa mo
U3YUYEHUIO CaMO3apoXkaAcHUs Xu3HW», «Cxema ombita C. Mumepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  JBoMouuM», «l'eoxpoHonormyeckas  mKaiay,
«HauanpHple 3Tanbl OpraHUYecKoi 3BOIOLUNY», «Cxema 00pa3oBaHUsl DYKapHOT
nyTéM cumbOunorenesa», «Cucrema >KuBOMl mnpupoab», «CTpoeHHe BHpYyCay,
«Apomopdo3bl  pacTeHuit», «PuHMOUTED, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHorokierounsle Bomopociam», «Mxm», «llanoporHukm», «l'0J0CcEMEHHbIE
pacteHusi», «Opranbl I[BETKOBBIX pacTeHHil», «(Cxema pa3BUTHUA >KUBOTHOIO
mMupa», «Apomopho3bl KHUBOTHBIX», «lIpocrteiimme», «KuiednonomocTHbIey,
«IInockue YEPBUY, «UEeHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIE,



«IIpecmbikaronuecs», «lItuupy», «Mnekonurarommue», «Pa3BUTHE KU3HU B
apXeucKou spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
MaJIC030MCKOMN 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repObapuu pPACTEHHM Pa3IWYHBIX OTJNEJIOB, KOJIICKIIHH
HACEKOMBIX, BJIQXKHBIE Mpenaparsl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIUU
UTJIOKOXKUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydejla NTULl W 3BEpeEH,
KOJUIEKIIMM OKAMEHEJIOCTEH, TMOJE3HBIX HCKOMAEMbIX, MYJSIKH OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa JaboparopHas padora «MoaenmMpoBaHuUE — OIBITOB
Muiepa—tOpu 1o u3y4eHut0 abMOT€HHOI'O0 CHHTE3a OPraHUYECKUX COETHMHEHHI B
NePBUYHOM aTMOchepey.

JlabopaTtopnasi paGora «/3yyeHrne W omnMcaHHWE MCKOIIAEMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuuyeckass padora «l3ydeHue OCOOCHHOCTEH CTPOCHUS paCTEHUUN
Pa3HBIX OTAEIIOBY.

IIpakTHyeckasa padora «/3yueHne ocoOeHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxxkaeHue 4ej10BeKa — AHTPOINOreHe3

Pa3znensl n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBIEHUE NPEICTABICHUN O MPOUCXOXKICHUM 4YeJIOBEeKa. Pelnruno3Hele
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMUA. CHCTEMATHYECKOE TOJI0KEHUE YETOBEKA.
CBuperenscTBa  CXOACTBA  4YEJNOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUYECKHE, AMOPHOJIOTUYECKHUE, (U3HOTOT0-OMOXUMUYECKUE,
noBezeHueckue. OTIMUuMs 4elloBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOUM CUTHAJIBHOMN
CUCTEMBL.

JBuxymie cuisl ((pakTopsl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHo1ieHne OMOIOrMYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMM AHTPOIIOTEeHE3a. PaHHME uenoBeKoOOpaszHble 00E3bsIHbI
(IPOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIHE MPEJKH YeJIOBEKOOOPA3HBIX 00€3bsH U
J0/1e. ABCTPAIONUTEKN — JBYHOTHE MPEAKU JroJch. UenoBeK yMelnblid, MepBhIC
W3TOTOBJICHUS OpYAul TpyzAa. YesoBeK NpsAMOXOIAIIMKA U NEPBBIM BBIXOJ JIOJEH
3a  mpenensl  Adpuku. YenoBek relmensOeprckuii  —  00mMMA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. UeloBEeK HEAHAEPTAIbCKUN
KaK BUJ JIFOJEW XOJIOAHOTO KiauMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a TpeaenamMu AQpukH.
[TasieoreneTrka v najeoOreHOMUKa.



DBOJIONUS COBPEMEHHOr0 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISAIMIX
yesioBeka. MyTanuoHHbIN mpouiecc U noiaumopdusMm. I[lonmynsiuroHHBIE BOJHBI,
npeid renos, murpaiusa U «3QdEKT oCHOBATENS» B MOMYJALUSAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue pacel. [lonstue o pace. boisbimme pacel: €BporeouaHast
(eBpaswmiickasi),  aBCTpajio-HErpoujHas  (PKBAaTOpUalibHAs),  MOHTOJOUIHAs
(a3uarcko-aMepuKkaHcKas). BpeMss W myTH paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh — pacus3Ma.
[IpucnocoOIeHHOCTh YeNoBEKa K pa3HbIM YCJIOBUSIM OKpY)KaloleHd Cpebl.
Bnusnue reorpadguueckoil cpeabl u Apeiida reHOB Ha Mopdojoruro u
(PM3HOJIOTHIO YETIOBEKA.

MexauciuIuiMHapHble  MeToAsl B (u3udecko  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOINOJOTHS U MaJ€OaHTPOMOJIOTHS
YeJIOBEUYECKUX TOMyJNSiui. buocoruanbHble UCCIEAOBAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KOIBOTIONUH OMOJIOTMYECKOTO M COIMATBLHOTO B YEIIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTo/ibl aHTPONOJIOTUNY, «['0JIOBHOM MO3T UenoBeKay,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeNeT 4YenoBeKa M CKEJNEeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «J|BIXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOASIIMNINY, «JleHncoBckuil yenoBek» «Heannepranbup», « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHU YEIOBEKA», «Pachl UeloBeKay.

OO6opynoBaHue: MYJSDKM —~ OKaMEHEJIOCTEW, TMPEIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TIPEAKOB 4YEJNOBEKa, penpoaykiuu (dororpaduu) KapTuH C
MUDOTOTHYECKUMH W OHOJNEHCKMMH CIOKETaMH TPOUCXOXKIACHHUS UEJIOBEKa,
dboTorpaduu HaxoI0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJENb
yepena 4YejgoBeKa W ueperna IIMMIIaH3€, MOJIeNIb KHUCTH YeJIOBEKa U KHUCTHU
IIMMIIAH3€, MOJICIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopnass pabGora «l3ydyenne o0cCOOCHHOCTEH CTpOEHHUs CKeleTra
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTuyeckasi padora «3ydeHue S3KOJIOTUUECKUX alalTallli 4YeI0BEKa.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM € OKPY/KAKLIeH cpeaou

3apoxaeHue u pa3Butue skosoruu B Tpynaax A. I'ymGoneara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3ngensl u 3amaun
sKoJIoTUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



Metoapl skonoruu. [loneBble HaOmoneHUA. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W J1abopaTopHble. MoJeTMpoBaHHEe B HKOJIOTUU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaueHHE OSKOJOTMYECKHX 3HAHMM JJI  4YeJIOBeKa. OKOJOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpOAor. DPOpMHpOBaHUE
AKOJIOTMYECKOMN KYJIbTYPhI U SKOJIOTHYECKOM TPAMOTHOCTH HACEIECHUS.

JeMmoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepros, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMsl: «Pa3mensl sxomoruny, «MeToapl skonorumy, «Cxema
MOHUTOPHUHIA OKPYKatOLIEN CPEIIbI».

JlaGopaTopHas padora «3yuenue METOJ0B AKOJIOTHYECKUX
UCCIIEIOBAHUIN.

Tema 7. Opranu3msl U cpeaa 0OUTAHUS

Okonorudeckne (HakTopbl U 3aKOHOMEPHOCTH uX Aeictus. Knaccudukanms
HKOJIOTUYECKUX (HAKTOPOB: adMOTHYECKUE, OMOTHYECKUE, aHTponoreHHble. Oo01mue
3aKOHOMEPHOCTH JCHCTBHUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHWOHTHBIC
OpraHUu3MBbl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonorumueckuii (axtop. [eiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIEKTpa Ha OpPraHU3Mbl. JKOJIOTMYECKUE TPYIIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOIIEHUIO K cBery. CHUrHajibHasi poJib CBETa.
DoTonEPUOIU3M.

Temnepatypa kak »Konoruueckuid (axrop. JledcTBHE TeMiiepaTypbl Ha
opranu3Msbl. [IoMKHUIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skosioruyeckuii daktop. IlpucrnocobneHuss pacTeHUi K
nojJiep KaHuio BojaHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K N3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIIHAs, MOYBEHHAS,
rlyOMHHasT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
OCOOCHHOCTH cpejl OOuTaHus OpraHu3MoB. I[IpucrnocoOeHusT OpraHu3MOB K
YKU3HU B pa3HbIX CpeJiax.

buonornueckue putmbl. BHemiHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
rOJWYHbIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnennsie Qopmbl opraHu3moB. [loHsiTHE O JKU3HEHHON (Qopme.
JKuznennsie GopMBI pacTeHUN: TEPEBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHC



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  Qaktopel.  Buabl = OMOTHYECKHMX  B3aUMOJCHCTBHIA:
KOHKYPEHLIMs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koomneparnus,
MyTYyaau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuyueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJICHCTBUN JJIsi CYIIECTBOBAaHHUS OpPraHW3MOB B Cpefe
obutanud. [IpuHIUTT KOHKYPEHTHOTO UCKIIOYECHUSI.

JemoHcTpanuu

Tabmuubl U cxembl: «Jkonorudyeckue @akrtopb», «CBETOBOH CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbl KUBOTHBIX MO OTHOIICHUIO K CBETY», « TernaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE >XUBOTHBIE», «DU3HOJOTHUECKUE aJallTalllu
KUBOTHBIX», «Cpenbl oOUTaHUS OpPraHU3MOBY», «DBHOJOTHYECKUE PUTMBDY,
«Kuznennole  Gopmbl  pactenuity, <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKocHUCTEMA IUPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jiecay, «llenu
NUTaHus», «XunHudecTBo», «llapasutusmy», «Koukypenius», «CumoOmnos»,
«KoMMeHcanuzm.

O6opynoBanue: repdapud pacTEHUW U SKUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSIHUIO Pa3UYHbIX SKOJOTMYECKUX (PaKTOpoB, repdapuu CBETOIIOOMBBIX,
TEHEMIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHH, CBETOJIIOOMBBIC, TCHEIIOOMBBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHHUS, TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repdbapuu
pacTeHul, OTHOCIIIMXCA K TUrpodpuram, kcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHUs JAHHBIX TPYII, KOJUICKIIUUA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeax,
repOapu U KOJUICKIIMM pACTEHWW ¥ IKUBOTHBIX, OOJANAIOIIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIIOBUW KU3HM, repbapuu u
KOJUICKIIMM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUICKIUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopHasi padora «BpIsiBIEHHE TPUCTIOCOOTICHUH OpPraHU3MOB K
BIIMSTHUIO CBETa».

Jlabopatopnasi padora «BplsiBIeHHE MPUCITIOCOOTICHUI OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo/10rusi BUAOB U MOMYJIAMH

OKOJIOTUYECKUE  XAPAKTEPUCTUKW  TOIYJISLHH. [Tomymsimusa ~ Kak
Oouonorunyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUYECKUX OAPbEPOB U
0COOCHHOCTEHN OMONOTHU BUAOB B (POPMUPOBAHUN TIPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiquid. OCHOBHBIE ITOKA3aTENW MOMYJSIUANA: YHCIEHHOCTh, IUIOTHOCT,



BO3pacCTHAass M II0JIOBasi CTPYKTypa, POXKIAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

DKoJoruyeckass CTpykrypa nonyiaanuud. OueHKa YUCICHHOCTH MOMYJISIUH.
JlnHaMuKa momysAnuyA U €€ Perysanusa. bUOTHYEeCKH MOTEHIMA IOMYJISLUN.
MopaenupoBaHue JMHaMUKH NOMyasiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUA. Perynsnus YuCICHHOCTH TOMYJSIUNA: POJib (DaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUAOB (I- U
K-ctparerun).

[lonarue o0 sKoJOTMYECKOM HuUIlle BUAa. MecTtooOutanue. MHOroMepHas
Mozenb dkosormdueckon HumM [x.M. XatunmHcona. Pazmepsl sKosormdeckon
HulM. [loTeHnmanpHas u peaau3oBaHHAs HUILIM.

Bun kak cucrema nonyisinuid. Apeansl BUJIOB. Buabl M HUX >KU3HEHHBIC
CTpaTEruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUrpalMil >KUBOTHBIX. buosnornueckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JdemoHcTpanuu

IToptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTMYECKUE XAPAKTEPUCTUKU MOMYJSLUN,
«IIpocTpaHCTBEHHass  CTpyKTypa momyiasiuum», «Bo3pacTHele  nupaMuabl
nonyysiigun», «CKOpOCTh  3aceleHuss TIOBEPXHOCTH 3eMJIM  pa3InuyHbIMU
opranuzmammn», «Mojeib skosorndeckor Humu Jx. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
pacceNeHuIo».

Tema 9. Ikos10rus1 CO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OMOLIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenum u cetu. AOuUOTHUECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B 3KOocHcTEMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIE  TIOKa3aTelau  JKOCHCTEMbL. buomacca ©W  NPOIYKIUA.
DKOJIOTUYECKHE MTUPAMU/IBI UMCeT, OMOMACCHI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W HUX MPUYMHBL. AHTPONOTCHHBIE BO3JICHUCTBUS Ha
cykneccuu. KnmmmakcHoe coobmiectBo. bropasnooOpasue u moaHoTa KpyroBopora
BEIL[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCeEMbl MOpell U
OKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrposKocucTeMma. ArpoueHos3. Pasznmnuuns
ME3K]ly aHTPOIIOTEHHBIMU U MIPUPOAHBIMU IKOCUCTEMAMHU.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojackas
baopa u ¢ayna. CuHaHTpomm3alvs TOPOJACKOW ¢ayHbl. buonormveckoe wu
XO3SIICTBEHHOE 3HAUEHHE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponbv kackadnoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 6 yHxkyuonuposanuu sxocucmem. 1lepeHOC PHEPIrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISIIUN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmol 8030elicCmeus 3aepsA3HeHul pAa3HbIX munoe Ha
cybOpeaHuU3IMEeHHOM, OP2aHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTo10J10Tusi MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOMOT€HHBIX SKOCUCTEM.

JleMoHCTpanun

[Toptper: A. JIx. Tencnu.

Tabmuuet u cxembl:  «Ctpyktypa  OuWOIEHO3a»,  «DKOCHUCTEMa
IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTrO Jjeca», «DyHKIIMOHAIbHbBIE
IPYIIBl OPTaHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEM,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«9Kkojoruyeckas nupamuia OMOMacCh), «IKOJIOTHMYEcKas MUpaMuIa SHEPTUNY,
«O0pazoBanue 6osoTay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «JKocucreMa o3epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
SHEPTUU B arporeHo3ey, «[IpuMepsl ypOboskocucTemy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4delia MTHIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanmue ypo03KOCUCTEMBD.

Jlabopatopnass padora «l/3ydyeHue paszHooOpazusi MEJIKHUX [MOYBEHHBIX
YICHUCTOHOTHUX B PA3HBIX SKOCHCTEMAX).

IKCKYypcusi «IKCKypcHsi B TUIIMYHBIM OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CyXOJ0JIbHBIA WM TIOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKYpcHsl «IDKCKypcHsl B arpodKocucteMmy (Ha Moje WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocepa — obOmemranerapHas o0osiouka 3eMJIH, THAE CYIIECTBYET WIIH
CyILIECTBOBAJIA XKM3Hb. PazBuTHe npejacraBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepuanckoro o 6uocdepe. Obnmactu 6uocheps! u e€ cocran. JKupoe
BeIIeCTBO OMocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3K0ocucTeMBl. J[nHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEII[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3ota). PUTMUYHOCTH SIBIEHUM
B Omocdepe.

3oHanbHOCTh Ouoctepnl. I[lonsitue o O6mome. OCHOBHBIE OMOMBI CYIIIH:
TYHZpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BICOKOTOPhs. Kinmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKITUI.

JleMoHCTpanun

[Toptpetsi: B. W. Bepnanckuid, 9. 3rocc.

Tabmumer u cxemsl: «I'eocdeps 3emmn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopojga B HPHUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Kinmarnueckue
nosca 3emnn», «TyHapa», «Taira», «Cmemanueiii gec», «ILIMpokoInCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

Oo6opynoBanue: repbapuu PaCTCHHUMN pa3HBIX OMOMOB, KOJUICKITUHN )KHBOTHBIX.

Tema 11. YesroBek u OKpy:xa0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMHBL BoO3AeiCcTBHE YeIOBEKa Ha
ouocdepy. 3arpszHeHHe BO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
pPacTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE MHPUHILIUIBI OXPAHbI MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie mpupojasbie Ttepputopun (OOIIT).
Bboranuyeckue caibl U 300JI0TUUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO PA3BUTHUSl UEIOBEUECTBA U MPUPOJIBI.
PannonanbHO€  MPUPOJONOJIB30BAHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emuid. OOmKME 3aKOHOMEPHOCTU TJIOOATBHBIX HKOJOTHUUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3KCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTrie METOJIOB MOHUTOPUHIA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccreooganus nepexooa K pecypcocoepezarowei u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcawi.
Hayuonanoueie ungopmayuonusvle cucmemsi, odecneuusarowue O00Cmyn K
ungopmayuu no cocmoaHuro OMOENbHLIX U008 U Kkocucmem. (OcHogbl



aKopeabuumayuu dKocucmem U cnocooos 060pvObLI ¢ OUONOBDENCOCHUIMU.
Pexoncmpyrkyus mopckux u HazeMHvIX IKOCUCHEM.

JlemoHcTpanuu

Tabmumpt  w cxeMmbl:  «3arpsisHeHHE  atMocdepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHenne mouBb», «llapHukoBwlii  3ddekTy, «Ocobo
OXpaHsieMbIE IPUPOTHBIE TEPPUTOPHUNY», «MOJEITH YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHM W KUBOTHBIX KpacHoit
kHUTrH Poccuiickoit @enepanuu, KpacHOW KHUTH PETHOHA.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOTYHN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

OdI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHUS
OoOy4JarolmMUMHUCs TMPOrpaMM CpeaHero oOmmero oOpa3oBaHUsA: JIMYHOCTHBIE,
METaNnpeIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPAMMBI MO OUOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IPaKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOy4eHUIO  OHOJIOTHH,
yeneHanpaesienHoe passumue BHYTPEHHUX YOEKIECHUW JMYHOCTA Ha OCHOBE
KIIFOUEBBIX I[CHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIbBHOCTH 1IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMHU CHCTEME
OWoyornyeckoro  0oOpa3OBaHWS, Haluuue  NPABOCO3HAHUS — DKOJOTHYECKON
KYJIBTYPBI, CHOCOOHOCIU CMABUMb TIETTN U CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yNabTaThl OCBOCHUSI MPOTPAMMBI IO OWOJIOTHHU JOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAIUIIUOHHBIMA POCCUMUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIlecCaM CaMOTIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH MO3MIUU JIMYHOCTH, MATPUOTHU3MA H
YBKEHUS K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHWS K KYyJbTYPHOMY HACIICIUIO U
TPpAAULMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepanuu, MpUpPOJIE U
OKPY’KAIOIIEH CpEIE.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHMS yueOHoro mpeamera «buonorus
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULIUEH JMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA JAEATEIBHOCTH B MPOILIECCE peA3allUi OCHOBHBIX HAMNpPaBICHUMN
BOCIIUTATENBHOUN €SI TEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMU 00YYAIOIIETOCAd KaK aKTUBHOIO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPABOIOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JEITEIBHOCTU IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMHU IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEILCKUX 3a/la4, YBaXXUTEIbHOIO
OTHONICHUSI K MHEHHUIO OIMOHEHTOB TMpH OOCYXKICHWH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOU HUJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonunHoi, ropaocty 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSAIIEE MHOMOHAIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U MaMITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJOTUH, TOHUMAHUS 3HAYCHHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTte OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEISIM, CO3[JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTI'O TMPHUHATHUS I[IEHHOCTEM CEMEWMHOM KWU3HU B COOTBETCTBHUM C
TpaguuuamMu HaponoB Poccun;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUIA;

MMOHHUMAaHKUE SYMOLIUOHAIBHOTO BO3ICMCTBUS KUBOM MTPUPOJBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usznyeckoro BocnuTanusi, GOpMHPOBAHMSA KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ar0NOJIyYUs:

NMOHMMAHUE U peaju3anus 370poBOTO0 u Oe3omacHOro obpasza KU3HU
(3m0opoBOE€  TUTaHWE, COOJIIOJICHHME TUICMEHWYECKHX TMPaBUJ U HOPM,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHbIXa, pETyJsipHas Qu3nYecKas
aKTUBHOCTH), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 37I0POBbIO;

MOHMMAaHUE IIEHHOCTH TMpPaBUJ HHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€301acCHOr0 MOBEACHUS B CUTYAIUSX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCIECACTBUN U HENPUITHS BPEIHBIX MPUBBIYCK (YIOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU MacTEepCTBA, TPYA0JII00HE;

FOTOBHOCTh K AKTUBHOMW JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

HWHTEpEeC K pa3iuuHbIM cdepaM NnpodheCcCUOHATIBHONU JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymieil mnpodeccuun U pearnu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JI0TN4eCKOTr0 BOCITUTAHMS:

AKOJOTHYECKH IIeJIeCO00pa3HOe OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHMUS TIOCTYNKOB U OILEHKHM WX BO3MOXHBIX TMOCJICACTBUM ISt
OKPYXarOUIEN CPEeIbL;

OCO3HaHHE TJI00ATBHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM W MyTed ux
penieHus;

CIIOCOOHOCTh HMCIIOJIL30BaTh MpHOOpeTaeMble NpPU H3YyYEHHH OHOJIOTHU
3HAHUS M YMEHHUS TpU peHIeHUU NpoOJeM, CBSI3aHHBIX C palMOHAJIbLHBIM
MPUPOONOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HDKOCHUCTEMAaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIMX BpPEH  OKpPYKarOUIEH
MPUPOJHON Cpelie, YMEHHE IMPOTHO3UPOBATh HEOJArOMpUSITHBIE AKOJOTHUYECKUE
MOCJIE/ICTBUSI MPETPUHUMAEMBIX JEHCTBUN U IPENOTBpAIIaTh UX;



HaJIMYue Pa3BUTOr0 3KOJIOTHYECKOTO0 MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHHUKATUBHOW U COLMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYyJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJJbMU U MIO3HAHUS MUDA;

MOHUMAaHUE CcrnenupuKu OWOJOTUM KaK HayKd, OCO3HaHUA €€ pOoJu B
GbopMHpPOBaHUM PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPECTaBICHUS 00 OKPYXKAIoIeM MHUpPE KaK O €AUMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B TO3HAHWHM TPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOoOIeM
COXpaHEHUS TPUPOJTHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJISI COBPEMEHHOW IMBUIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS pPAa3BUTHA MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHbIE  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MYTEeW BhIXOJa U3 II100ABHBIX HKOJOTUUECKUX MPOOIeM U
oOecrieueHusi Mepexojia K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OUOJOTHUYECKUX 3HAHUW B IEJSIX
MOBBINMICHUST OOIIEH KyIbTYpPhl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHON TPaMOTHOCTH OOydarommxcs, GopMHUpPYyeMOit
MIPU U3y4YEHUH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIOIb30BaTh IIOJydaeMble 3HAHUS [JI aHalu3a |
OOBSICHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPa U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JeflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMs] HAa OCHOBE HAy4yHbIX (DAaKTOB U
MMEIOIIMXCS JAHHBIX C LENbIO MOTYyYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSTEJIBHO HCIIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS IS
penieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHON MESTEIbHOCTH, T'OTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3oBaHUIO W
caMOOOpa30BaHNIO, K AKTUBHOMY IMOJYYECHHMIO HOBBIX 3HAHUN MO OMOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTSMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS yuyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUSI O0YYaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOUIeHAYYHbIE TOHATHS, OTPaXKaIoIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTrUs, SIBJIECHUE, MPOIECC,
CUCTEMA, Hay4YHbI ()aKT, NPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJICHWe, HW3MEpEHHe, OKCIEpUMEHT U  Jpyrue);
yHHUBEpCaJbHble YyueOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHKAaTHUBHBIE,

pETYyJIATHUBHBIE), oOecIeunBaroIIme dbopmupoBaHue GyHKIIMOHATIBHOM
IPaMOTHOCTM U  COIMAJIbHOW KOMIETEHIUU OOYyYaloluXcsl; CIOCOOHOCTh
oOyyJarommxcs HCIIOJIb30BaTh OCBOEHHBIE MEXTUCHUTUIMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W  YHUBEpPCAJIbHBIC YyYeOHBIE JICUCTBUS B
MO3HABATEIBLHON U COLMAIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YypPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHusg y oOyvatouieroca OynayT cGOpPMHUpPOBAaHbl MO3HABATEIbHBIE
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YUCOHbIC
JICUCTBUS, PETryJATUBHbIE YHUBEpPCAIbHBIC Y4YeOHbIE JEHUCTBUS, COBMECTHas
JeSATEIbHOCTbD.

MeranpenMeTHble Pe3yJbTaThl OCBOCHHSI TPOTPAMMBI CPEIHETO OOIIeTro
o0Opa30oBaHus JIOJDKHBI OTPaKaTh:

OBaanenne YHHBEPCATbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBble JIOTHYECKHE ICHCTBUS:

CaMOCTOATENbHO  (OpMYJIMpPOBAaTh W aKTyaIM3upoOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(aHanu3a, cuHTE3a, CpaBHEHUS, Kiiaccupukauu, o000IIEHHUS ), PACKPBIBATH CMBICII
OMOJOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU TIOHATHIMH);

ONpENENATh LEIN JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMU HEJISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHATHS ISl OOBSICHEHUS (DAKTOB W SIBJICHUI
YKUBOU ITPUPOIBI;

CTPOUTH JIOTMYECKHE pacCykIeHUsi (MHIYKTUBHBIC, JEIYyKTUBHBIC, IIO
aHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS IIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYMH  pa3HOro  poja,  BBUIBICHHBIX B Pa3jM4YHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

paspabaThiBaTh IUTaH pEHICHHUS MPOOJIEMBI ¢ YIETOM aHaIM3a MMEIOIIUXCS
MaTepUaIbHBIX ¥ HEMATEPUAILHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JI€STEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKHU TOCEACTBUN ACSITEbHOCTH;

KOOPAMHUPOBaTH M BBINOJHATH pabOTy B  YCJIOBHUSX  PEaJTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEOBATENBCKOM U MPOSKTHON JIEATEIHHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIONb30BaTh pPAa3jMyYHbIe BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTallH, MPeOoOPa30BaHUIO M NPUMEHEHUIO B Y4YeOHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JJaHUH YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMHUpPOBaTh HAYYHBIM TUI MBILUIEHUS, BIAJI€Th HAYYHOW TEPMUHOJIOTHUEH,
KITFOYEBBIMH MMOHATHSIMHA H METO/IAMU;

CTaBUTh M (HOPMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYaIHX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP:KICHUH, 3a7]aBaTh MMapaMETPhbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUIeHHs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYLIECTBJISITh LIE€JECHANIPABICHHBIA MOUCK NEPEHOCa CPEACTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M IPAKTHUUECKYIO O0JacTH
KU3HEAESITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIE€W, NpeJiaraTh OPUTHHAJIbHBIE MOIXOIbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ undgopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMaIMK (TEKCTE Y4eOHOIro
nocoOusl, HAYYHO-TIOMYJISAPHOW JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3aX [aHHBIX, B VIHTepHeTEe), aHAIU3UPOBAThH



MH(}OPMaLIMIO Pa3IMYHbIX BUJOB U (POPM Ipe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEIIPOTUBOPEUNUBOCTH;

(GbOopMyIMpPOBATH 3alpPOChl U MPUMEHATH PA3JIUYHBIE METOJbI MPU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAUMOW ISl BBITOTHEHHUS YICOHBIX
3ajad4;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (GOpMYy  MpEACTABICHUS
ounonornyeckoi nHpopmanuu (cxembl, rpadUKu, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIA fA3BIK B KayecTBE CpEACTBa IpU pabore ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKUe, (Qunyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEICTBA
HaIJISTHOCTH;

BJaJE€Th  HABBIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMALMH,
nH(OpMaAMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH /1e/iCTBUSIMM:

1) o0mmennme:

OCYILIECTBIISITh KOMMYHUKAIIMK BO BCeX c(hpepax KU3HU, aKTUBHO Yy4aCTBOBAThH
B JIMAJIOTe WJM JUCKYCCHM IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEJIHHO BBINOJHEHUS MpeiaraeMomn
3a/1ay, YYUTBIBAaTh MHTEPECHI U COTJIACOBAHHOCThH MO3UIMN JIPYTUX YYaCTHUKOB
JIMAJIora WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJibHblE CpEACTBA OOIIEHMs, MOHUMAaTh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMU OOIEHWS W B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs JAPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPpPEKTHOU hopme (popMynnpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHas 1esITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaJbHOU
paboThI IPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUS NPU PEIICHUH YUeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOAbl COBMECTHBIX JECHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WIeHA KOJUIEKTUBA;



IPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXAaTh pEe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXIOrO0 YYaCTHHKAa KOMaH[bl B
OOIIMiA pe3yNabTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTh HOBBIE IPOEKTHI, OLICHWBaTh MJEH C IMO3UIHH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLICCTBIIATh IO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUSIX, TPOSBIISTh TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OByaeHHe YHHBEPCAJIbHBIMHU PEryJTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ui BBIABICHUS MpoOJIeM M HX
pEIICHHS B 5KM3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUN LIEJIEBBIE M CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSX M MOCTYIIKax MO OTHOLIEHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYXKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JEATEIBHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHOM
JEATEIbHOCTH U JKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIEHUsT MpoOJiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh pAMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMUHbBIX MPEIOYTEHHUI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pPEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CcrocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO LIUPOKOW JPYAUIMU B
pa3HbIX 00JIACTAX 3HAHWW, TMOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIQ/JIeTh  HAaBBIKAMU  [O3HABATENbHOM  pediieKcuH  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENBHBIX IPOLIECCOB, WX pE3yJbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peIEKCUM JIi OLEHKHU CHUTyalluH, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO NPUHHUMATh PELIEHUS IO HX
CHUKCHMUIO;



MPUHAMAaTh MOTUBBI M apryMEHTbl JPYIrUX IMpPU AaHajJu3e pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI M apryMEHTbl JPYTrMX NpPU aHaldu3e pe3yJIbTaToB
JIEeATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeTIOBEKA.

HPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEpXKAHHMS Y4eOHOro mpeaMera
«buonorusiy Ha yrayOJEHHOM ypOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npouibHOro  oOydeHuss  oOyvarouuxcst  Owosornd. OHM  BKIIIOYAIOT:
cnenuduueckue st ONOJIOTUY HAyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUW M MX NMPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyalusax. lIpenMeTHbie pe3yabTaThl MPEICTABICHBI IO
rojilaM U3y4eHusl.

[TpenMeTHbIe pe3yabTaThl OcBOeHUS yueOHoro mpeamera «buomorus» B 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUA O MECT€ W PO OHUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB  MPUPOABI UM  PEUICHWH MpoOJeM  PaIMOHAIBLHOTO
MPUPOJIOTIONB30BaHUs, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJOTHYECKHUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAONIME OHOJIOTMYECKHE TEPMHUHBI W TOHATUS (XKHU3Hb, KIIETKA,
OpraHu3M, MeTaboJM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIICHNUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMBOCTh, POCT U pPa3BUTHUE), OUOJIOTUYECKUE TEOpUU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHast T€OpHs
HacienacrBeHHoctu T. Moprana), yuyenuss (H. WM. BaBumoBa — o 1menTpax
MHOTO0O0pa3usi W MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHUM),  3aKOHbI
(enmHOOOpa3usi OTOMKOB IEPBOrO TMOKOJICHHS, PACIICIUICHHS, YUCTOThl TaMerT,
HE3aBUCUMOro HacnenoBanuss [. MeHngensa, TOMOJOTHYECKHMX pSAIOB B
HACJIEICTBEHHOM M3MEHYUBOCTU H. n. Basunoga), MNPUHLIHATIBL
(KOMIUIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAMU HAyYHOI'O IIO3HAHMUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJFOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHbIEC IIPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM 4YHCIIC
OaxTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pACTEHUH, >KUBOTHBIX, YEIIOBEKa, MPOIECCOB KHUIHEACITEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IPOIECCOB: OOMEHA BEIIECTB (METabO0IM3M), MPEBPALLICHUSI SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOdHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTOreHe3a, SMOpUOreHesa, MOCTIMOPHOHAIBHOIO pa3BUTHS,
Pa3MHOXXCHHUS,  HWHIWBHUIYaTbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXIY OpPraHOMJIAMHU KIETKH M UX
GYHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKaHEWM W MX (YHKIUSIMH, MEXIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacCTEHHWH, JKUBOTHBIX W 4YEJIOBEKa U HX
GYHKIUSAME, MEXAY CHCTEMaMH OPraHOB W WX (QYHKIMSIMH, MEXIY dTaramu
oOMeHa BeIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (PEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISBIISATH OTIWYUTEIbHBIC TIPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsI JOKA3aTEJIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT,;

YMEHHE periaTh ONOIIOTUYECKUE 3a/1a4H, BBISBIISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKAY UCCIIETyeMbIMU OMOJIOTHYECKUMHU MPOLIECCAaMU U SIBICHUSMH, JCNIaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKkTUYecKue padoThl, COOII0/ATh
MpaBuJIa MpU padoTe ¢ Y4EOHBIM U J1aOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh WX OKCICPUMCHTATBHBIMU
cpeacTBamMu, GOpMyIupys LeJdb HUCCIEJOBAHMS, AaHATU3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U JCJIaTh BHIBOIBI,

YMEHHME y4acTBOBaThb B y4e€OHO-HMCCIENOBATENbCKOW paboTe mo OHOJIorud,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0asze MIKOJBHBIX HAyYHBIX OOINECTB, U
nyOJIMYHO  TPEACTABIATH  MNOJYyYEHHBIE  pPE3yNbTaThl HAa  yYEHUYECKHX

KOH(EPEHIIUAX;
YMEHHME OILICHUBATh ATHUYECKHUE AacleKTbl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  OuomorMM W MeAUWUUHBl  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIJIOJJOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHME OCYILIECTBISATh OCO3HAHHBIA BBIOOp OyAyuiell mpogeccuoHaIbHON
JESATEIbHOCTH B 00JacTH OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJISITh MO3HABATEIbHBIN
MHTEPEC, HAIIPABJIEHHBII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po(eCCHOHATTEHOTO U BEICIIETO 00pa30BaHUA.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTrO Tpenmera «buosnorus» B 11
Kslacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M PpOJM OHUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYUHOU
KapTUHBl MHpa, B TMO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHUU 3KOJOTUYECKUX
npo0byieM 4YeloBeYecTBa, a TaKkKe B PEIICHUHM BONPOCOB PALMOHAIBHOIO
MPUPOOTOIb30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJAJIETh CHUCTEMOM OHOJOTMUECKHX 3HAHWM, KOTOpas BKIIOYAeT
ONpe/ieNeHUs] U TOHHMAHHE CYIIHOCTM OCHOBOIIOJIAralolMX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, dKocHcTeMa, Ouocdepa), OMOJOTHYECKHE TEOpUU
(oBomrormonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHsI SBOIOINH), YUCHUS
(A. H. CesepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus Jx. Xapaum m B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bopa), nmpaBuna (munumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMUIbl 3HEpPruM), runoressl (rumoresa «vupa PHK» V.
['unGepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAaMHM  HAy4YHOrOo  MO3HaHWUS,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEI0BAaHUSIX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLIGHKH aHTPOIOTEHHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPHU3HAKUA: BHUIOB, OHOrECOLIEHO30B,
PKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONMIETO, ABMKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otdopa, aJJIONIaTPUUECKOT0 U CUMIATPUYECKOTO
BUJI000pa30BaHUs, BIAUSHUS JABMKYIIUX CHJI SBOJIOLMU HA F€HO(POH]T OIS,
MPUCTIOCOOJICHHOCTH OPTaHMU3MOB K cpefie 0OMTaHusl, YepeOBaHUsl HaIlPaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3M MEXKIY TMPOIECCaMU DSBOJIOIUH,
JIBIDKYIIMMHM CHJIAMUA aHTPOIIOreHe3a, KOMIIOHEHTaAMHU PAa3IMYHBbIX SKOCHUCTEM U
MIPUCTIOCOOTICHUSIMHA K HUM OPTaHU3MOB;

YyMEHUE  BBISBIITH  OTJIMUWTEIbHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHUJIOB K Cpejfie OOMTaHUs, aOMOTUYECKUX U OHMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€il  OpraHM3MoOB B  cOOOLIECTBax,
AHTPOTIOTCHHBIX U3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl JOKA3aTENbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPeibl OOUTaHMsI, €IMHCTBA
YeNIOBEUYECKIX pac, HEOOXOJUMOCTH COXpAaHEHUS MHOTrooOpa3usi BHJIOB U
HKOCHUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

YMEHHE peniaTh ONOJIOTUYECKUE 3a]1a4H, BBISBIISATh IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEKIY UCCIIETyeMbIMU OMOJIOTHUECKUMH MTPOIIECCAaMU U SIBJICHUSMH, JCNIaTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHHH MOTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IMpPaKTUYECKHE padOThl, COOIHOIATH
mpaBuia npu padbore ¢ yueOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPITh WX OSKCICPUMEHTATbHBIMU
cpeacTBamMu, GOpMyIUpys Ielb HUCCICIOBAHMs, AaHATU3UPOBATH TMOITYYCHHBIC
pe3ynbTaThl U I€TaTh BHIBOBL;

YMEHUE Yy4acTBOBAaTh B Y4e€OHO-UCCIIENOBATEILCKONW pabOTe MO OMOJIOTHH,
HKOJIOTUM U METUIMHE, NMPOBOJUMON Ha 0a3ze IIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABISITH  TOJYyYEHHBIE  PE3yNbTaThl HAa  yYEHUYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MpeaoTBpaleHUs
rI100aJbHBIX U3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymied npodeccuoHaIbHOM
JESITEIbHOCTH B 00J1aCTU OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BaAHUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SMCTBA, MHILEBOM
IPOMBIIIJIEHHOCTH, YIIYOJSATh I103HABAaTEIbHBIH WHTEPEC, HAINpaBICHHBIA Ha
OCO3HaHHBI  BBIOOP  COOTBETCTBYIOIICH  mMpodecchn ©  MPOJODKECHHUE
OMOJOrMYECKOro o0pa3oBaHus B OpPraHU3ALUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposBbie)
Ne n/m Kontponbnsie IlpakTnyeckue
MporpaMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 buosnorus xak Hayka
2 JKuBble crCTeMBI U UX U3yYEHUE
3 Bbuonorus xkinerku 0.5
4 XuUMHUECKasi OpraHu3alMs KIETKU 10
5 Crpoenune u GyHKINH KICTKH 8
5 OOMeH BellecTB U MpeBpallieHrue YHEPTHH B 9 1
KIICTKE
7 HacnencrBennas nadopmarms u 9 05
peanuzanus e€ B KJIETKe
JKU3HEHHBIHN UK KJIETKU 6 1
Crpoenuie U GyHKLIUU OPraHU3MOB 17 15
10 Pa3mMHOXeHHE ¥ pa3BUTHE OPTaHU3MOB 8 15
1 I'enetuka — HayKa O HACIEACTBEHHOCTH H 5 05
W3MECHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eHeTnKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuorexHonorus u cuHTETHYECKast OMOJIOTHUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13




11 KVIACC

KosnuecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne o/ Kontpoabnbsie  IIpakTHueckue
NMporpaMmsbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypcbl
1 3apokeHUE U Pa3BUTHE IBOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOIOTUN
MukposBorOIUs U €€ pe3yIbTaThl 14 2
Maxpo3BOdIOLMS U €€ PE3YIbTATHI 6
[IpoucxoxaeHne U pa3BUTUE KU3HH Ha
4 P 8 P 15 15
3emiie
5 [TpoucxoxaeHre YeaoBeKa — aHTPOITOTCHE3 10 1
DKONoTusi — HayKa O B3aUMOOTHOIIICHUSIX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollei cpeaou
Opranusmesl 1 cpesja 0OuTaHus 1.5
DKOJIOTHS BUIOB U TIOIYJISIIHIA 0.5
DKOoJI0rUs CO00IIeCTB. DKOJIOTUYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas skocucTema 6
11 UenmoBek 1 OKpy KaroIas cpeia 6
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoJsbHsbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

DJIEKTPOHHBIE
uudgposbie
o0Opa3oBaTe/IbHbIE

pecypcbl

buonorus kak KOMIUIEKCHAsI HAyKa U KaK
4acTh COBPEMEHHOI'0 00IIIeCTBa

JKuBbIE CUCTEMEBI U UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBBIX CUCTEM

HcTopus OTKPBITUS U U3yUEHUS KIIETKH.
Kunerounas teopus

MeToabl MOJEKYIAPHOW U KIETOUYHOU
6uonoruu. [IpakTuueckas padbora
«M3y4yeHne MeTo10B KJIIETOYHOH OMOJIOTHH
(xpomarorpadus, rrexkrTpodopes,
muddepeHmanbHoe HeHTpU(yrupoBaHue,
[TLIP)»

XUMHAYECKUH COCTAB KIIETKU

0.5

MuHepanbHbIe BelecTBa KIETKH, HX
Ouosoruyeckas poJib

Opranuyeckme BeecTBa KIeTKU — OeJKH.

JlaGopatopHas pabota «OOHapyxeHue
OEJIKOB C IOMOIIIbI0 KAYECTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupuKkanys 1 QyHKINNA
0enKoB




OpFaHI/I‘IeCKI/Ie BCHICCTBA KJIICTKHU —

10
YTJIE€BOAbI

11 Opranuyeckue BellecTBa KJIEeTKH —

JIATIATBI
Hyxneunossie kucnorsl. THK u PHK.

12 JlaGopatopHnas pabota «VccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u pynkuun ATO. Ipyrue
Hykieosunrpupocdarsr (HTD)

14 Cexsenupoanue JJHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTozpl CTPYKTYypHOI OHOJIOTHH

16 Tuner knetok. [IpokapuoTndeckas KieTka
CtpoeHnune 3yKapruoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3y4eHne cBONCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTK!

OpnHomMeMOpaHHbIE OPraHOUIBI KIETKH.

19 [IpaxTuueckas padora «13yuenue 05
JIBMOKEHUS [IUTOIIA3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TosmyaBTOHOMHBIE OpPraHOM/IbI KJIETKU:

20 MUTOXOH/IPHH, TUIacTHbL. JIJabopaTopHast 05
pabota «/ccrnenoBanue miasmMonmsa u '
JIeTIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX»

21 HememOpaHHbIe OpraHOUIbI KIETKH

22 Crpoenrne u GyHKIUH Sapa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3y4eHne cTpoeHus KIIETOK Pa3InIHbIX
OpPTaHU3MOBY

0.5

24

ACCUMMIISTIHS U TUCCUMMUIISIIAS — JIBE
CTOpOHBI MeTaboam3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas padora
«3yueHune KaTaIUuTHIeCKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIIa3bl WK
KaTaJias3bl)»

25

26

DepMEHTAaTUBHBIN XapaKTEp peaKinil
KJIETOYHOTO MeTabonu3Ma. JlabopaTopHas
pabota «3ydyenue pepMeHTATUBHOTO
paciienieHus NepoKCuaa BOAOPOIa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

benku-akTuBaTOpHI U OCIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

XemocuHnre3. JlaboparopHas padoTa
«CpaBHeHHe poIieccoB POTOCHHTE3A H
XEMOCHUHTE3a»

0.5

30

31

32

AHa’poOHBIE OPraHU3MbI. Buabl OpokeHusl.
JlabopartopHnas pabora «CpaBHEeHHE
IPOIIECCOB OPOKEHUS U JBIXAHUS)

AdpoOHBIE OPTaHU3MBL. JTaIbI
OHEPreTHIeCKOro ooMeHa
OHeprust MeMOpPaHHOTO TpaIueHTa
npoToHOoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3b1

33 Peaknuu MaTpru4HOTO CHHTE3a
34 Tpanckpunius — MatpuuHbiii cuate3 PHK
35 Tpancsiius u e€ 3ranbl
36 KonupoBanue aMuHOKUCIOT. Posib
pubocom B OnocuHTe3e Oenka
37 Opranuzanys reHoMa y IpoKapuoT 1
JYKapHOT
38 MoutekymsipHbIe MEXaHU3MBI SKCTIPECCUI
T'CHOB Y 3YKapHOT
Bupycbl — BHekJeTOUHbIE (POPMBI KUZHU U
39 oOnuratHele napasutsl. [IpakTuueckas 0.5
pabota «Co3iaHue MOJIeU BUPYyCa»
40 BupycHble 3a001eBaHus 4eI0BeKa,
’KUBOTHBIX, PACTCHHI
41 HanorexHonoruu B OMOJIOTUN U MEQULINHE
42 JKU3HEeHHBIN KT KIETKH
43 Martpuunsiii cunte3 JJHK
Xpomocowmel. JITaboparoprast paboTa
44 «M3y4yeHrne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIperapaTax»
45 JlenmeHne KJICTKH — MHTO3
Tunbl k1eTok. KapruoKuHe3 ¥ IUTOKUHES.
46 Jlaboparopuas padota «Habmronenue 05
MUTO3a B KJIETKaX KOHYMKA KOpEeIlIKa JTyKa
(Ha rOTOBBIX MHUKpOITpenapaTax)»
47 Perynamus Ku3HEHHOTO LIMKJIA KJIETOK




48

OpFaHI/ISM KaK €AMHOC LI CI0€

Txanu pacrenuii. Jlaboparopnas pabota

49 - - 0.5
«M3y4yeHne TKkaHen pacTeHU
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3ydeHne Tkanen 0.5
YKHUBOTHBIX)
Opransl. CucreMsl opranoB. JlaboparopHas

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KeHNe OpraHn3MOB

54 [Tutanue opraHu3MoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenpHas cucTEMa YeIOBEKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaH¥e MO3BOHOYHBIX )KHBOTHBIX U
YeroBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
YKMBOTHBIX U Y€JIOBEKa

60 Brigenenne y opranuzMoB

61 3amuTa y OpraHu3mMoB

62 NMmyHHas cucreMa yenoBeka

63 PaznpaxxuMocCTh U peryisnus y
OpPraHu3MOB

64 ['yMopanbHas peryasius 1 SHAOKpUHHAS

CHCTCMaA XMBOTHBIX U YCJIOBCKA




65
66
67

68

69

®opMBbl pa3MHOXKEHHUS OPTaHU3MOB
[TonoBoe pa3mMHoO)keHUE
Meitios

I'amerorenes. O6pazoBaHue U pa3BUTHE
HOJIOBBIX KJeToK. JlabopaTopHas paborta
«M3yueHue cTpoeHHus OJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

I/IH,[[I/IBI/I,Z[yaJ'IBHOC Pa3sBUTHC OPIraHU3MOB —
OHTOI'CHE3

0.5

70

3akJiajika OpraHoB M TKaHEH U3
3apOJIBIILIEBBIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnast pabota «BrisBieHHE
MIPU3HAKOB CXOJICTBA 3apPO/IBIIICH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3MHOX€EHUE U pa3BUTHE PACTCHUM.
JlaGopaTtopHnast pabora «CtpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

0.5

73

74

HCTOpI/Iﬂ CTAHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HAyKH

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT TeHETUIECKUX UCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
npu3HakoB. MoHOTHOpUaHOE
ckpeuuBanue. [Ipaktuueckas pabora
"H3ydeHue pe3yabTaToB MOHOTHOPUIHOTO
CKpELIMBaHus y Jpo30Quis"

0.5




]_[I/ITOJ'IOFI/I‘-IGCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOl"O

76 1
CKpEIIUBaHUS
77 AHanuzupytolee ckpemuBanue. Hernonnoe 1
JIOMUHUPOBAHHE
JurubpuiHoe CKperuBaHme.
78 [IpakTuueckas padora «13yuenue 1 05
pE3yIBTATOB TUTHOPUIHOTO CKPEIIMBAHUS '
y IPO30(HITBI
79 [uTonornueckre OCHOBBI AUTHOPHIHOTO 1
CKpEIIUBAHUS
80 CleruieHHOe HacjeI0BaHKE MPU3HAKOB 1
81 XpOMOCOMHasl TEOpUsl HACJIEACTBEHHOCTH 1
82 ['eneruka mona 1
83 ['eHOTHI KaK IEJIOCTHAS CHCTEMa 1
84 ['eneTnueckuii KOHTPOJIb PA3BUTHUS 1
pacTeHuil, KUBOTHBIX U YEIOBEKA
85 M3meHunBOCTh MpU3HAKOB. Buapl 1
W3MEHYUBOCTH
86 MoudukaoHHast U3MEHYUBOCTD 1
BapuanuonHsIi pan v BapyualmoHHAs
KkpuBas. JJaboparopHas padoTa
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOJIU(UKAITMOHHON U3MEHYMBOCTH. '
ITocTpoeHne BapuallMOHHOTO psiaa U
BApUALIMOHHON KPUBOI»
88 I'eHoTHIMYECKass N3MEHUYNBOCTb. 1
KomMOuHaTiBHas ©3MEHYHUBOCTh
89 MyTarmoHHasi ”3BMEHYHUBOCTb. 1 0.5




[TpakTuueckas pabora «MyTauuu y
Jpo30¢ bl (Ha TOTOBBIX
MHUKpOIIpenaparax)»

90

91

3aKOHOMEPHOCTH MYTal[IOHHOIO IPOLIECCa.
ONuUreHeTHKa U AUTreHOMHKA

I'eneruka yenoseka. [IpakTuueckas padbora
«CocTaBiieHUE U aHAJIU3 POIOCIOBHON

0.5

92

MeToasl MEIUIIMHCKON T€HETUKU

93

94

95

96

3Ha‘I€HI/IG MGHHHHHCKOﬁ TCHCTUKHU B
HpCIIOTBpaHICHI/II/I H JICHCHHUHU I'CHCTHUYCCKUX
3a00JIeBaHUil YeI0BEKA

OCHOBHBIE IOHSTHS CEJIEKIUU.
JlaboparopHuas padota «/3y4ueHne copToB
KYJIbTYPHBIX PACTEHUI U MOPOJ JIOMAIIHUX
YKUBOTHBIX)

MeTozpl CeneKIMOHHON paboThl.
Jlaboparopuas pabota «/3ydeHre METOI0B
CEJICKLIMM PACTEHUIN»

JlocTrxkeHus ceneKkunun pacTeHuil U

#UBOTHBIX. [IpakTyeckas pabora
«IIpuBuBKa pacTeHHI»

0.5

0.5

97

CoxpaHeHnue, U3y4eHHe U UCIOJIb30BaHUE
TEHETHUUYECKUX PECYpPCOB

98

BuoTrexHonorus kak HayKa U OTPacib
npousBocTBa. [IpakTuyeckas padora
«M3ydyeHne 00bEKTOB OMOTEXHOIOTHI

0.5

99

OcHOBHBIC HAMPaBICHUS CHHTETUICCKON
OuoJIornu




100 XpOMOCOMHaAsI U TeHHAsI UHKEHePUs

101 MemunuHckre OMOTEXHOIOTHI
PesepBHbiil ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CHCTEMATH3allA 3HAHUHI
OBHIEE KOJIMYECTBO HYACOB I1O 102 135

I[TPOTPAMME




11 KVIACC

KoanuectBo yacon JIeKTPOHHbBIE
Ne ara H(ppoBbIe
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue fll3yqe}mﬂ :)lﬁl;l:ll;OBaTeﬂbele
padoThI padoThbI pecypes:
1 OomononHas teopus Y. [lapsuna 1
5 JBHKyIIIME CUIIBI BOJIFOIMU BUIOB 110 Y. 1
HapBuny
3 Bopb0a 3a cymecTtBoBaHUEe, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIIH 0TOOD
4 DopMHUPOBaHUE CUHTETUYECKONW TEOPUHU 1
IBOJIIOLIMU
5 Dransl HBOIIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOIIOLUS 1 MAKPOIBOJIIOLIUS
6 [Tonmynsus — snemMeHTapHas eAUHULIA 1
HBOJIIOLIUU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapnau, B. BaiinGepra. Jlaboparopras 1 05
pabota «BpIsiBJIeHHE N3MEHUUBOCTH Y '
oco0eit 0ZJHOTO BUIa»
8 OneMeHTapHble (aKTOPbI IBOTIOLUN 1
9 Dddekt ocnoBaremns. Iddekt 1
OyTBUIOUHOTO TOPJIBILIKA
10 Murpanyu. N300 nomyisuui: 1
reorpaduueckas, Ouonornaeckas
11 EcrecTBeHHbIi 0TOOp — HaNpaBISIOMINN 1

(baxTop 3BOJIIOLUI




12

13

14

[TonoBoit oT60p

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIIOIUH.
Jlaboparoprast pabota «/3ydecHue
apoMop(}030B U MO AANITALUN Y
pPacTeHMi U KUBOTHBIX)»

[Ipumepsl npucnocodaeHU y OpraHu3MOB:

Mopdonorudeckne, GU3NOIOTHISCKUC,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopnas pabdota «IIpucnocobiaeHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
1enecoo0pa3HoCTh»

0.5

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas padota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

CrpykTypa BUza

17

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

18

19

CBi13p MHKPOI3BOJIOLOUA U SIITUACMHUOJIOT NN

MaKpOBBOHIOLII/IH. IIaneonTonoruueckue
MCTOABI U3YYCHHA 3BOJIFOIUN

20

buoreorpaduyeckue MeToabl U3ydeHus
3BOJIOLIUN

21

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-
MOp(]oIoruuecKkre METo Il U3yUEHHS
ABOJIIOLIMU

22

MonekyJIapHO-TEHETUYECKUE,
OMOXMMHYECKHE U MATEMAaTHUYECKUE




MCTOABI U3YUYCHHUA 3BOJIFOIUN

23 OO111e 3aKOHOMEPHOCTHU HBOJIIOLIH

24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMITOB BOJIIOIUU

o5 HaydHbIe TUTIOTE3BI TIPOUCX 0K ICHUS
KU3HU Ha 3emiie

26 JloHayuHbIe IpeICTaBICHUS O 3aPOXKIACHUN
JKU3HU

97 OcCHOBHBIE 3Tanbl HEOPraHUYECKON
ABOJIIOLIMU

28 ['unoTe3sl 3apOKACHUS )KU3HU
Hcropus 3emMau 1 METO/IBI €€ N3YUYEHHUSL.

29 JlaGopaTopnas padora «/3yuenue u 05
OIMCAaHME UCKOTIAEMBIX OCTATKOB JIPEBHHUX '
OpPTaHU3MOBY

30 HauanpHble oTarns! opraHu4ecKkoin
HBOJIIOLIMH

31 DBONIOIUS DYKapUOT
OCHOBHBIE 3TaIlbl YBOTIOIUN

32 pactutensHOro Mupa. [IpakTrueckas 05
pabora «3y4ueHrne ocoOeHHOCTEH '
CTPOCHHS PACTEHHM Pa3HbIX OTIEIOB)»

33 OCHOBHBIE 3TaIlbl SBOTIOIUH JKHBOTHOTO
MUpa
Oodronys )kUBOTHBIX. [IpakTrueckas

34 paborta «3ydenne ocoOeHHOCTEH 0.5
CTPOEHHS TTO3BOHOYHBIX KHBOTHBIX)

35 PazButue xu3HM Ha 3eMIie 10 Ipam U




nepuoaam

MaccoBbie BBIMUPAHUS — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOIIIOTO

37 CoBpeMEHHBII SKOJIOTHYECKUN KPU3HUC, €T0
0COOCHHOCTH

38 CoBpeMeHHas CUCTeEMa OPTaHUIECKOTO
MPOILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKE

A1 Passutne npeacrasnenuii o
MIPOUCXOXKACHUU YeJIOBEKa
MecTto yenoBeka B CUCTEME
opraHmdeckoro mupa. JlaboparopHas

42 paborta «3ydeHne ocoOeHHOCTEH 0.5
CTPOCHHSI CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM)

43 JIBrKy1ue cuiibl aHTpOIoreHe3a

44 CooTHomieHrne OMOJIOTHUECKUX U
COLIMATILHBIX (JPAKTOPOB B AHTPOIIOTECHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [Taneorenerrka u najgeoreHOMHKa

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pacsl. [IpakTnueckas

48 pabota «3ydeHune 3K0IOrHIeCcCKux 0.5
aJanTalyi 4eJaoBeKay

49 MeXIUCIUTUTMHAPHBIC METOTBI

AHTPOIIOJIOTUN




50 3apoKIeHUE U pa3BUTHE DKOJIOTUN 1
Mertoas! 3konoruu. Jlabopatopnas padora

51 «M3yueHne MeTo10B SKOJIOTHUECKUX 1 0.5
HUCCIETOBAHUI»

59 3HaYeHHe HKOJOTHUECKUX 3HAHUM 115 1
YyeoBeKa

53 Dkojnorudeckue GpakTopbl 1
Abunotnueckue GaxkTopbl. CBeT Kak

54 sKkosiormueckuii akrop. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOICHUI '
OpPTraHU3MOB K BITUSTHHIO CBETa
Abunortnueckue gaxktopsl. Temneparypa
KaK 3KOJIOTUIECCKHI (pakTop.

55 Jlaboparopuas pabota «BrisiBieHHE 1 0.5
MPHUCIIOCOOICHUI OPTaHNU3MOB K BITHSTHHIO
TeMIepaTypbI»
Aobuortnueckue GpaxkTopsl. BnaxxHocTs Kak

56 skosiornueckuii pakrop. JlaboparopHas 1 05
pabota «AHAaTOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

S7 Cpenpbl oOuTaHusi OpraHu3MOB 1

58 buonoruueckue puTMbI 1

59 Kuznennsie pOpMBI OpraHU3MOB 1

60 buotnyeckue akTops 1
3HaueHne OMOTHYECKUX B3aUMOICHCTBUN

61 JUTSl CYIIECTBOBAHUSI OPTaHU3MOB B CpEJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




nomnyJsimun

OcHOBHBIC TOKa3aTEIN MOMmyJIIIruu:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTYpa
OCHOBHbBIE TIOKA3aTENN TOIMYJISIIH:

64 POX/1aeMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALTUN

65 DKoJoruueckasi CTpyKTypa nonyJsiuu

66 JmHaMyKa OMYJISIAHA U €€ PEeryJIsIus

67 KpuBble pocta 4uCIEHHOCTH MOMYIISIINN.
KpuBbie BbDKUBaHHS
DKoyornyeckasi HUIa BU/IA.

68 Jlaboparopnas pabdota «IIpucnocobiaeHus 0.5
CEMsSIH PACTEHHIA K PACCEIICHUIO)

69 Bup xak cucrema momysnui

20 3aKOHOMEPHOCTH MOBEJICHHUS 1 MUTPALIUI
YKUBOTHBIX

71 Coo00111€cTBO OpPraHu3MOB — OMOIIEHO3

72 DKocucTeMa KaK OTKPBITasi CUCTEMA

73 KpyroBopoT BemniecTs U MOTOK YHEPTUU B
IKOCHUCTEME

74 OcCHOBHBIE MTOKA3aTENN IKOCUCTEMBI

75 DKOJOTHYECKHE MTUPAMHUIBI

76 V3MeHeHHs co00IIeCTB — CYKIIECCUH

77 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [TpupoHbIE SKOCUCTEMBI. DKOCHCTEMBI




TYHJp, JIECOB, CTEIEH, yCThIHb

79 AHTpPONOT€HHbBIE IKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktuueckas pabora 05
«M3yuenue u onrcanue ypo03KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX THUIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, TIOITYJISIIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapHas 06o1049Kka
3emin

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

86 KpyroBopoTsl BeriecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH OMochepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKUE KPU3HUCHI U UX PUUUHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
PaCTUTENBHBIN U KUBOTHBIA MU

92 OxpaHna npupos

93 OCHOBHBIE IPUHITUTIBI YCTORIHBOTO




Pa3BUTHA YCIIOBECYCCTBA U ITPUPOJAbL

PanumonansHOE MpUpOAO0II0JIb30BAHUEC U

94 COXPaHECHHE OMOJIOTHYECKOTO 1
paszHooOpa3us 3eMiu

95 Q§06meHHe 1o Teme «MUKPOIBOIIOLUS U 1
e€ pe3yIbTaThl»

96 Q§o6meHHe 1o TeMe «MaKpOIBOIIOLIUS U 1
e€ pe3yIbTaThD»

97 O606menne o Teme «lIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3eMIIe)

08 O6o6menue no Teme «lIpoucxoxaenue 1
YeJI0BeKa — aHTPOIIOTCHE3)

99 O060611eHre o TeMe «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 Oo6o06menne o Teme «OpraHu3mMbl U cpena 1
oOuTaHUS

101 O606meHI/ie 1o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISTIA#

102 O6006menue o reme «brocdepa — 1
rI1o0anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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