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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy nipenmMety "buonorus" (nanee - 6MOJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konmenuuu mpenogaBaHus
yueOHoro npeamera «buonorus» u OCHOBHBIX IMOJIOKEHUN (enepanbHOM pabodeil mporpamMmmbl
BOCIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kiaccer) siBnsiercs
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTecTBeHHO-HAy4YHBIE TpeaMeThD». CoriacHo
nonoxeansM PI'OC COO npoduipHble yyeOHBIE HPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBILIIOTCA criocoboM auddepeHnnanuu oO0ydeHUS HAa YPOBHE CpPEAHEro OOIIero
o0pa3oBaHMs U MPU3BAHbI 00ECIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM, CPEIHUM
o0mmM, cpeaHuM MpoeCCHOHATFHBIM U BBICHIMM 0Opa3oBaHHEM. B To ke BpeMsi Kaablil u3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pEUICHHE
0o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBA3aHHBIX ¢ MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHUEH, CTIOPTOM MJIH BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriryonEHHOM ypOBHE, ONpeeNseT 00s3aTeabHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTypHpOBaHHE MO pa3ieliaM U Temaw,
pacnpeneseHre o KiaccaM, peKOMEHY€eT MOCIeA0BaTEeIbHOCTh U3YUEHHs y4eOHOro MaTepualia
C yuY€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuwaromuxcs. B mporpamme mo OnMojoruu peaian3oBaH MPUHIIMI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Oyarogaps 4eMy NpocMaTpUBAETCsl HAPABICHHOCTh HA OCEAYIOIIee pa3BUTHE OMOIOTHUYECKUX
3HaHWH, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyUYHOTO MHMPOBO33PEHMUS,
HKOJIOTHYECKOT0 MBIIUICHUs, MPEACTaBICHUH O 30pOBOM o00pa3ze XHM3HHM, Ha BOCHUTAHUE
OepeKHOro OTHOIIEHHUS K OKpY’Karolleld NpupoaHoil cpene. B mporpamMme mo 6uonorun Takxe
MOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauun tpebdoBanuit ®I'OC
COO x m1aHuPYEMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM pe3yJibTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHUIOB y4E€OHO-TIO3HABATENBHON JIEATENBHOCTH O0yYaroMUXCs MO
OCBOCHMIO COJIEpXaHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEIHEro OOIIero
o0OpazoBaHwUs.

VYueOunblii npeamer «buonorusi» Ha ypoBHe cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHne 3HaHuH
00yyaromuxcs 0 )KHUBOH MPUPOJIE, OCHOBAX MOJIEKYJIIPHON U KIIETOYHOM OMOJIOTHH, SMOPHUOTIOTHU
U OHOJIOTMU Pa3BUTHUS, TCHETHKH, CEJIEKIIMHU, OUOTEXHOJOTHH, HBOJIOLMOHHOTO YYEHHS U
HKOJIOTHH.

N3yuenune yuebHOro mnpeamera «buonorus» Ha yriayOGleHHOM YypOBHE OpPUEHTHPOBAHO Ha
HOJATrOTOBKY 00yYaroMKXCs K OCIEYIOMEMY MOTy4YSeHHIO OMOIOTHYeCKOT0 00pa30BaHMs B By3ax
U OpraHu3alusix CpelHero npogeccuoHanbHOro o60pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJISIeT CHUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJNYYEHHBIX MPU H3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 xinaccax 3TH 3HaHUA MOTYYarOT pa3BUTHe. Tak, pacIIMPEHbl U YTIyOJIeHbI
OMOJOTHYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKWU3HH, [OMOJHHUTEIHHO BKIIOYEHbI OHOJOTMYECKHE CBEIECHUs
IPUKIAJHOTO M MOMCKOBOIO XapakTepa, KOTOpPblE MOXKHO HCIOJB30BaTh KAaK OPUEHTHUPHI IS



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, TOTYYCHHBIMU O0YYAIOIIUMUCS MIPU U3yYCHUU (DU3HKHU, XUMUH,
reorpadguu U MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOI'0 YPOBHSI OpPraHHU3aIINH,
IBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXPaHCHHsI OHMOJOTHYECKOro pazHooOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW OuoJoruw,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYaIH3UPYIOTCS 3HaHUS OOydaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
ydeHue o buocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, MPUHIMUIIOB M TPaBUJ, JISXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIEIOBAHMUSIX B OHOJIOTHHU, MPUKIATHBIX acIeKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0yJaroIIMXcsi K OMOJIOTHU
HapSITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTeprayia B COACPKAHUH MTPOTPAMMEI T10
OMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIIGHUS W Pa3BUTUS TOM WU WHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U IKOJIOTUYECKUX TTPOOIIEM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoBHE — OBIAJCHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B POPMUPOBAHUU UHTEpeEca K
onpenenéHHoil obnactu MpodecCHOHATBHOM NEeATETbHOCTH, CBSI3AHHOW C OMOJOTHEN, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TPOIOJKEHUS OMOJIOTHYECKOTO 00pa3oBaHMs.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypoBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE  OOYYaIOIMMUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICTIIUSAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiiax,
COCTABJISIIOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTMHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJOTHYECKMX CHCTEeM (KIIeTKa, OpPraHW3M, MOMYJISAIUs, BHII,
ouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIIEIOBAHUSIX B
OHOJIOrHH;

O3HAKOMJICHHE  OOYYarmoIMXCi C  METOJAaMHM  TIO3HAHUA  JKUBOM  MPHUPOJBL:
HCCJIEIOBATETLCKUMU METOaMH OUOJIOTMUYECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, TAJCOHTOJOTHUH, OKOJOTHH), METOJaMH  CaMOCTOSITEILHOTO  MPOBEIACHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJiIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMALIKIO; TOJIb30BaTHCS OMOJOTHYECKONW TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHABIMBAThH CBS3b MEXKIY Pa3BUTHEM OHMOJIOTUU M COLIMATHHO-9KOHOMHYECKUMU
¥ DKOJIOTHYECKUMH MPoOIeMaMH YeJI0OBEUECTBA; OIIEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONIICHHUIO K OKpY’)Kalolleld MNpUPOAHON cpene, COOCTBEHHOMY 3[0POBBIO M  370POBBIO



OKPY’)KAIOIIMX JIFOJIeH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a00JIeBaHUI, TpaBWiIa TIOBEICHUS B TMPHpOJAE W obecredeHus O0e30MacHOCTH COOCTBEHHOM
JKU3HEACITEIIBHOCTH B YPE3BbIYAMHBIX CUTYyalUsX MPUPOJHOIO U TEXHOICHHOTO XapaKTepa,
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce

3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMi €10 ITpoOJIeMaMy, METOJOJIOTHEel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;
BOCIIUTaHHE y OOYyYalOMMXCs LEHHOCTHOTO OTHOIICHUS K JKMBOM NpPUPOJE B IEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPUPOJIC; MHTETPAIMH €CTECTBEHHO-HAYUHBIX
3HAHUH; npruodpereHue o0y4aroImuMucs KOMITETEHTHOCTH B palroHaIbHOM
IPUPOJIONOIB30BaHUU (COOIIOICHNE TTPABUJI IOBEICHUS B IIPUPOJIE, OXPAaHbl BUJIOB, IKOCUCTEM,
ouocepsl), COXpaHEHWH COOCTBEHHOTO 370POBbSI M 370POBbS  OKPYKAMOIIUX JIFOJCH
(cobmroneHus Mep POPUITAKTUKHI 3a00J1CBaHUH, obecrieueHue 0e301acHOCTH
JKU3ZHEJEATEIIbHOCTH B UPE3BbIUAHHBIX CUTYaIUSAX MPUPOJHOTO U TEXHOTCHHOI'O XapakTepa) Ha
OCHOBE UCIOJIb30BaHUsl OMOJIOIrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOYyYaIOUMMHUCS WHIUBUIYaJIbHOU
0o0pa3oBaTeNbHONl  TPAEKTOpUH, CHOCOOCTBYIOUIEH MOcCienymomeMy IpodhecCHOHATbHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C HHJWBHUIYaTbHBIMH HHTEpEcaMH U MOTPEOHOCTIMU
peruoHa.

OOmiee ymucliO YacoB, OTBEACHHBIX Ha HM3y4Ye€HHE OHOJOTMU Ha YriyOJEHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeTI0),
B 11 xmacce — 102 gaca (3 yaca B HeZeINIO).

OT60p opraHn3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUSI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéroMm crenu(uKH ero CoAep KaHHus M HAIpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYecKOro
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBHEM TMPH OOy4YEHUH OMONIOTMU Ha yriyOJIEHHOM ypOBHE SIBISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBITMIOJTHEHUH IPOEKTHBIX U y4eOHO-HUCCIIe10BaTENIbCKUX paboT, TeMaTHKa KOTOPBIX OMPEeIIsaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOIIUXCSI MAaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBHH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIEJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue OuoJoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON JIEATEIILHOCTH
YeJIOBEKA: MEAULMHE, CEIbCKOM XO035CTBE, IPOMBIIIEHHOCTH, OXpaHe IPUPO/IbIL.

JdeMoHcTpannn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mengens, B. U. Bepnanckwii, U. I1. [1anos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMONIOTUU C APYTUMHU HayKaMu», «CrucreMa OHMOJOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XMMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPTaHHU3alUs, CaMOBOCIPOU3BEICHUE, PA3IPAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BO, HKOCUCTEMHBIN (OmoreoneHOTHYECKUI),
o6uoctepnsiit. Ilponeccsl, npoucxoasume B KUBbIX crucTeMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromniye KUBble€ CUCTEMBl Ha pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CUCTeMarn3anus, MmertaaHanu3. lloHsaTME O 3aBUCMMOM W HE3aBHUCHUMOU
nepemeHHoil. [lmanmpoBanme »skcnepumenrta. [loctaHoBka W mpoBepka rumote3. Hynesas
runote3a. [loHsaTHe BEIOOPKH U €€ J0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUUMHBI NCKaKEHUS PE3YJIbTaTOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «bHONOrHYeckne CUCTEMBD»,
«CBoiiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoab», «CTpoeHne KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTraHOB YEJIOBEYECKOT0 OPraHU3May, «bHOreoneHosy,
«buocdepay, «Meroabl U3ydeHUs KUBOU TPUPOIBI».

Oo6opynoBanue: m1abopaTropHoe 000pyIOBaHUE TSl TPOBEACHUS HAOIOACHUN, N3MEPECHHUIA,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHHe pa3IUYHBIX METOJOB MPU H3YYEHUH JKUBBIX
CHUCTEM.



Tema 3. buosorus Kjierku

Knerka — cTpykTypHO-(yHKIIMOHANbHAS €IMHULIA JKUBOTO. VICTOpUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMA, Xpomartorpadus,
eKTpodope3, METOJA  MEUYCHBIX aromMoB, AuQQepeHIraTbHoe eHTPUPYTHPOBAHNUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yueHue (PuKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas mukpockonus. Bumanvhoe (npudicuznennoe) uzyuenue Kiemox.

JemMoHCTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl PaCTUTEIbHBIX, >KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenunansHoe neHTpudyruponanue, [1LP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI. Boga u €€ ponp
KaK pacTBOpHUTENS, peareHTa, y4yacTHME€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPEryJILHUU.
MuHepanbpHble BEIleCTBA KIETKH, UX OHoorndyeckas posb. Pojb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi MoJekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas
CBs3b. BTOpuuHas, TpeTuuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHaTyparnus. CBoiicTBa O€NKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiuu 6enkos. /lpuonut.

VYrneBoabsl. MoHOCAaxapuabl, AUCAXapH/Ibl, OJIUTOCaXapu bl U onucaxapuipl. OO miaxn
CTpOEHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIJIeBOJ0B. buonoruueckue GpyHKIUN yTIeBOOB.

Jlununel.  T'uppodunbHo-ruApodoOHBIE  cBoiicTBa.  Kiaccupukaums — aunuuos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTuasl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JHK. Buast PHK. @ynkuun PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HenpupoOOHbIX AHANI0206.

JleMmoHCTpauMu

[Toptpetsrt: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3mMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeNKOB C IOMOIIbI0 KAYeCTBEHHBIX PEAKLIUI.

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W IMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXew.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PaGora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utomnazma. [{utozons. Ilutockener. J[BwkeHue uutominazMbel. OpraHoOMIbI KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKUIUU. B3anuMocCBsS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBI ~ BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpogpunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHBIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  3YKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpauMu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIETKH», «CTpoeHHe KHBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KieTkn», «CTpoeHre MUTOXOHIIpUM», «Snpo», «CTpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO0opyoBaHMe: CBETOBOM MHKPOCKOIN, MMKpPOIIPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlaGopaTtopHas padora «/3yueHne cTpoeHHs KJIETOK pa3IuYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «VccnenoBaHue mia3mMoiu3a U JAEMIIA3MOJIM3a B PaCTUTENIBHBIX
KJIIETKax».

IIpakTuyeckas padora «lI3ydyeHnue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpalIeHHe JHEPIUU B KJIeTKe

AcCCUMMIISIHS ¥ JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOTPOdHBIA. YUuacTue KUCI0opoaa B OOMEHHBIX MPOIeccax. DHEPreTHIECKOe
obecnieuenue kinetku: npespamieHue ATD B oOMeHHBIX Tporieccax. DepMeHTATUBHBINA XapakTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsr. Otinnunst pepMEHTOB OT HEOPTaHMUYECKUX KaTalIn3aTopoB. bemku-akTHBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IMnYHbIX
(bakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp ximopomiactoB B mporuecce (porocuHTe3a. CBeToBasi U TEMHOBAs
da3el. Pomoovixanue, Csz., Cs- u CAM-munvi pomocunmesa. IpoyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

Xemocunte3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AnHaspoOHble opranu3Mbl. Busabl 6poxenus. [IpoaykTel OpokeHHs M MX HCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30YAHUTEIH
Oone3Hel.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecCKOro oOMmeHa. [loaroToBUTENbHBIN STall.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonorunueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonorudeckoro okucienus. Lukinyeckue peakuuu. OxucautTenbHoe GocPoprIpoBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro MyTH OOMEHa BELIECTB Tepea  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoOHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocuHTE3», «DHEpreTuuecKkuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue ¢pepMeHTay, « XEMOCHHTE?Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE /ISl MPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3yyeHne KaTaluTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTajaasbl)y.



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIMIX MATPUUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoMa y MPOKapUoT U
3yKapuoT. Perynsinust akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
Monekynapnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsiiys 0OMEHHBIX MTPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychbl — HekiieTouHble (OPMBI KU3HU U 0OMUTraTHbie mapa3uthl. CTpOSHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHrle 3a0oneBanus 4enoBeka, KUBOTHbIX, pactenuii. CITNJ[, COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOIJIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsinus. Matepdaza u muro3. OcoOeHHOCTH
MpOoIIeCCOoB, mpoTekaronux B uHTepdase. [loaroroBka kinetku kK aenenuto. [IpecuHreTnyeckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAUIETBbHOCTh. MexaHu3Mm
permukanuu [JTHK. Xpomocombl. CTpoenne xpoMocoM. Teraomepsl 1 Tenomepasa. XpoOMOCOMHBIN
Ha0Op KJIETKH — KapUOTHUIL. JIMIUIOMIHBIA M TaruioMAHbIA Habopel XpomMocoM. ['omonornynbie
XpoMocoMsl. [Tos10BbIE XpPOMOCOMBL.

Henenune kierku — mMuto3. CTagum MHUTO3a UM MPOUCXOAUIME B HUX MpPOLECCHl. THIIBI
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmus MuToTHueckoro mnukia kieTkd. [Iporpammupyemas kietouHas TuOenbp —
arornTo3s.



Knerounoe siapo, xpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmuipl u cxembl: «KU3HEHHBIM LUK KIETKH», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenne n pyHKIIUN OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOCHUS U JKU3HEACATEIHLHOCTH OJIHOKJICTOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, IOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. TUIIBI )KUBOTHBIX TKAHEH: SMHUTENNATbHAs, COSMHUTEIbHAS,
MbIleyHast, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIIMI U PACIONOKEHHs] TKaHEe B OopraHax
JKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl 0JHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEM.

JBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHWYHOE. J[IBM)KeHHEe MHOTOKJIETOYHBIX pACTeHUH: TpPOMU3MBI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Pedekc. CkenerHsie
MBIl U UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECCTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKICTOYHOE ITUIIICBAPCHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanne sxuBOoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe M JIErodHOE
JIbIXaHue. JlpIxaHhe TO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa ueloBeKka. MexaHu3m
BEHTWISILIMM JIETKUX y NITUI U MIIEKONUTaIOMUX. Perynsauus npixanus. /[pixatenbHbie 00bEMBI.

TpaHcnopT BEmIECTB Y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCYABbl U KpoBb. Kpyrum KpoBooOparieHus.



OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX YKHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Coxkpatutenbubie Bakyosau. Opranbl BeieneHus. OuibTpaius, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaenaeHUs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICJIUTENILHON cUCTeMaMu. BpljienieHre y MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [loukw.
Crpoenne u pyHKkunoHupoBanue Heppona. OOpazoBaHNE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepUid U LIUCTHI
NpOCTEHIIMX. 3alrTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM H
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
or Oone3neidl. MMmyHHas cuctema denoBeka. KIleTOUHBII W TyMOpallbHBII HWMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Bepner, C. Tonerasa). Bocnanutenbabie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBbie BeliecTBa M MX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. besycnoBHbie u
YCIIOBHBIE PEIICKCHI.

['ymopasibHast peryssiiiusi U SHIAOKPUHHAS CHUCTEMa KUBOTHBIX W 4YernoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembry, «CtpoeHue ctediss», «CTpoeHHE JHMCTOBOM IIIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpUHHAs cucteMay, «CTpoeHue MbIuby, «MMmyHHTETY,
«KumeunononoctHeie», «Cxema muTaHus pacTeHui», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMIUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsbl TKaHeH, paKOBUHBI MOJITFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBBIC
9K3EMIUIAPBl KOMHATHBIX PAacTEeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHue IS IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHHIA, paCIICTUICHUS
Kpaxmasia u OeJlKoB Moj AecTBHEM (EepMEHTOB, 000pyIOBaHHE JUIsI AEMOHCTPALIUU OMBITOB 110



U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX».

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBaHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y ;kuBoTHBIX. [looBeie xene3bl. O6pa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorenes u ooreHe3. CTpoeHUe MOJOBBIX KIIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOJIOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgocernos u
Mmooenu mopgozeneza. Ctanuu >MOprUoOTreHe3a KUBOTHBIX (Ha mpuMepe JSrymkn). Jpodnenue.
Tunbl qpobnenust. /Jemepmunuposannoe u HedepmMuHuposarnnoe opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIECKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
Pa3BHBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS UHTYKIMS ). 3aKJIaIKa TJIaHa CTPOECHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXUyecKuX B3aUMOJCHCTBHUI reHoB. BiusHue Ha s MOpHOHATIbHOE pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIICH CpeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanpHbi mepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunbel pocta >KMBOTHBIX. akTOpbl PETYJSIIUM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS Y JKUBOTHBIX M 4enoBeka. [leprojpl OHTOreHe3a 4YenoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pacrenuii. OOpa3oBanue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHue 1
pa3BUTHE PACTUTENIbHBIX OpPraHU3MOB. J[BOWHOE OIJIOJIOTBOPEHUE Yy IIBETKOBBIX PACTEHHI.
OO6pa3oBaHue 1 pa3BUTHE CEMEHH.

MexaHu3MBI PETYIISIIIUN OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», « THUIBI OECONIOro Pa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAbDy, «Pa3MHOXkeHHe »3BrieHsl», «Pa3MHOXEHUE THAPBDY,
«Meito3», «Xpomocombly, «['amerorene3», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE CTaANU OHTOreHEe3a», «[IpsiMoe u Henpsimoe pa3zButHe», «PazBuTre Malickoro xxykay,
«Pa3Butne capanum», «Pa3BuTue NATYHIKWY», «J[BOWHOE OIUIOJOTBOPEHUE Y I[BETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOH KamycThD», « KM3HEHHBIN UK MXa», «KU3HEHHBIN IUKJI TalIOPOTHUKAY, «KU3HEHHBIN
LUK COCHBD.



OOGopyaoBaHUe: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropust cTaHOBIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/lpo3oduia kak 00BEKT FreHETHYECKUX UCCIIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpermmBanue. [lepBorii 3aKkoH MeHens — 3aKoH e ITMHO00pa3usi THOPHUIOB
nepsoro nokosnenus. [Ipasuno nomuanpoBanus. Bropoii 3akoH MeHaens — 3aK0H pacleIIeHus
npu3HakoB. lluTomoruyeckne OCHOBBI MOHOTMOPHIHOTO CKpEIIMBaHUS. ['MmoTe3a YMCTOTHI
ramer.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LUTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYLICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIPEAENEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, TTOBEACHUS M KOTHUTUBHBIX (DYHKIMN. ['eHeTHUeCKne MEXaHU3Mbl
CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — MAPa3UT» U «XO35IMH — MUKPOOHOM.
['eHeTnyeckue acmeKThl KOHTPOJIS U U3MEHEHUS HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIECHUAX
KJIETOK U OPTaHNU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB y Ipo3oduishy, «I'eHeTuka monay, «Kapuorumn yenoekay, «Kapuorur qpo3ohuisn,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieIu3m», « BzaumoaeincTeie reHoB.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas padora «U3ydeHwe pe3yabTaTOB JUTUOPUTHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeasl B (opMUpPOBaHUM MOIU(MUKAIIMOHHOU
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass M3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHUYMBOCTU. Buabl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOnHaTHBHAs H3MEHYUBOCTEY, «Meto3y», «OmnogoTBoperuey, «I'eHeTnueckue 3a00aeBaHus
4yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYUBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTtamuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS Te€HOMa YeJIOBeKa.
MeTobl M3y4YeHHS] TCHETUKHM YETIOBEKAa: FeHEAIOTUYECKUM, OJM3HEIOBBIN, IUTOTEHETHYSCKHA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE ONIpe/esieHue



TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momombto [T1P-
ananu3a. HacnencrBennsie 3a00seBaHus 4eI0BeKa. | eHHbIE B XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApacIOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
UCCIICIOBaHMI B O0JIACTH PEaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3HMUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotun denoBekay», «MeTOIbI M3yUeHUS] TCHETUKH YEJIOBEKAY,
«"eneTnueckue 3a001€BaHUs YETIOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoOJ1a, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloOB B HacieACTBeHHOM m3meHuuBocT H. M. BaBwiioBa, ero 3HaueHue i CEJIIEKIMOHHOU
paboTHL.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. McnbiTanue nmpousBoAUTENe 1Mo MOoToMcTBY. OTOOp MO
TEHOTUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHre TeHOMHOIO PeJaKTUPOBAaHUS U MeTOA0B pekoMOnHaHTHbIX JIHK mi1g nomyuenus
MCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyyenue mnonuruionioB. BHyTpuBHIoBas rubpuauszanusa. bauskopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecriogusi MEXBHAOBBIX T'HOpUAOB. JlOCTHMXKEHHS CENeKIMHU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeBOIOYUL.

CoxpaHeHHEe M HU3Y4YEHHE T€HETUYECKHX PECypCOB KyJIbTYPHBIX PACTEHHUH M MX JIUKHX
poauyeil s co3aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemuyecKUMU pecypcamu celbCKOX03AUCME8EHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHU HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHMYECKHMX PSIOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METONBl CeleKIun»,
«Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PACTEHMM M NOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJIOTUsSI M CHHTeTHYeCKasi OMo10rust

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpobuosornueckuii cuare3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYaroIuecs B MIpUpoJie OMOCHHTETUYECKHE ITYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckass rHOpUaM3aniusi U coMaTtudeckwii smOpuoreHes3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexoHCTpyKIMS AHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO | TpaHCIIIaHTauu P KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonoruu. [loctreHomHuas udposas meaununa. [TLP-1uarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHHs KOMITJICKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEPHOro OMONMPHUHTUHIA U cKadoIaUHra A pPeLIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yaureneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIepKallMX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «['eHHas HHKEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».



11 KUIIACC

Tema 1. 3apo:kaenne u pa3BuTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0M010rHMI

OposmonnonHas teopust Y. Jlapsuna. IIpennoceuiku BOSHUKHOBEHUS JapBUHU3MA. JKH3Hb
U Hay4Has nesrenbHocTs Y. JlapBuna.

JBwxymue cwibl 3Boionuu  BugoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHas HBOJIOIMOHHAS OMOJIOTHsA. 3HAUCHHE HBOJIOIMOHHONW TEOpUH B (HOpMUPOBAHHU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdeMoHcTpannmn

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBoi npupoasl (mo K. JluaHero)», «JlecTHuIa KUBBIX
cyuiects (1o Jlamapky)», «MexaHu3M (pOopMHUPOBAHUS TPUCIIOCOOICHUN Y pACTEHUH 1 )KUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra mytemectBus Y. Jlapsuna», «Haxoaxu Y. Japsunay,
«Dopmbl 60pKOEI 32 cymecTBOBaHuEY, «[lopoas! romyoei», « MHOrooOpasue KyabTypHBIX (GopM
KanycTb», «llopoapl JOMamHMX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BuAOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHUS JBWXKYIIMX CHJI 3BOJIIOLUNY», «OCHOBHBIE MOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 1 eé pe3yJbTaTbl

[Tomynsiuust kak 3JeMeHTapHas eAuHula 3Bomolrd. CoOBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYphl NonyJssiiuii. Mi3meHnenne reHodoH1a MOy IsIUN Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHEeTHYecKoro pasHosecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IABWXKYIIME CUJIbI) HBOJIOUMHU. MyTallMOHHBIM Mpolecc.
Kom6unarusHast usmeHunBoCTh. peli reHoB — cirydaliHble HEHANpaBICHHbIE U3MEHEHUS YaCTOT
aieneil B nonmyssiuuax. D¢pdekt ocHoBatens. Ipgexm 6ymuviniounoeo eopaviwika. CHudicenue
2eHemuyecKo2o paHoobpasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2erog 6
bonvwux u manelx nonynayusx. Murpammu. M3omsmus  nomynsuuii:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orosoruyeckasi (pernpoyKTUBHA).

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnd. DopMbl eCcTeCTBEHHOTO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOUIHMH, paspbiBatomuil (au3pynTtuBHblii). IloioBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOIO MOBEIEHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoO1eHuit y opranu3mMoB. ApoMop¢o3sl 1 uanoanantauuu. [Ipumeps! npucrnocobaeHuii y
OpraHu3MoB:  MOp(OJOrHUecKUe, (PHU3UOJIOTMYECKHE, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onmsaust — xiroueBoil (akrop BumooOpazoBanus. I[lyth M crmocoObl BHI000pa30BaHUSA:
ajtonaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOe (IKOJIOTUYECKOE), «MTHOBEHHOE»
(monumutonn3anus, rudpuau3anys). JmurenbHOCTb HBOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO Pa3HOOOpasus.



Ponp sBomonuoHHOM Ouosnornu B pa3paboTKe HAyYHBIX METOJOB COXpPaHEHUs
O6unopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3sHTOB M HMX X035ieB. MeXaHH3MbI
(GhOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaunu

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «[lomynauonHas CTpyKTypa BHIA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWKylie CHIBI — 3BOJIIOLUN,
«OKoNoruueckas HU30JSIIMS MOMYJSIUil ceBaHCKOU dopenn», «['eorpaduyeckas u3oIALUSA
JUCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI Aaypckoit», «IlonmynsiuoHHbIe BOJHBI YUCIEHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3M», «Kusbie HCKOIIa€MBIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >»XHBOTHBIX», «[Ipemympexmaromas okpacka >XUBOTHBIX),
«Dusnonoruueckue agantauuny, «lIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIHHOCTDY,
«Kpurepun Buga», «Buabl-nBoiinukn», «CrpykTypa Buga B npupoae», «CrnocoOsbl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBanwe TpPEX BUAOB  JIAHABIIICH,
«JKOJNOrHuecKoe BHUI000pa3oBaHUe BUAOB cHHUL, «llomummounasl pactenuit», «KamyctHo-
peneyHblid THOPUIY.

OO6opynoBanue: repOapuy pacTCHHA, KOJUICKIIMA HACCKOMBIX, Yydesa MTHUIl U 3BEpPeH ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesia NMTHIl M 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOaMHU.

JlabopaTopnasi paboTa «BrisiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JladopaTtopnasi paGora «lIpucmocobiieHuss OpraHU3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpoasosonusi H €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBositolny. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie Gopmbl U PUIIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl usyudeHus sBomouuu. CpaBHeHue @uopsl U (hayHbI
MaTEepHKOB U OCTPOBOB. bruoreorpapuyeckue odnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyquMeHTapHble Opranbsl U aTaBU3Mbl. MosnekyspHo-
reHeTHYecKrue, OHOXMMHUYECKHMEe M  MaTeMaTH4eCKUe METOJbl  HM3yUeHHs  HBOJIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METOIbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MyTaI[i{ U SBOJIIOIHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs 3Bosoninu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. I'ekkens.

Tabmuupl U cxembl: «PUIOreHETUYECKUH PsiZl JIOIAAN», «APXEONTEPHKC», «3Bepo3yOnie
aepsl», «Cterouedansy, «Punnodure», «CemeHHble MAanopoTHUKWY, «buoreorpaduyeckue
30HBI 3emnm», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguu SMOPHOHAILHOTO
pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX», «['OMOJIOrMYHBIE U aHATIOTUYHBIE OPTaHbD, «PyTUMEHTHI»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI YeJIOBEKa M IIMMIIaH3e», «[JaBHbIE HampaBIeHUS
ABOJIOIMMY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOIIUI.



O6opynoBaHue: KOJUICKIMH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKU TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHne u pa3BUTHE )KU3HU HA 3emule

Hayunble rumoTe3pl MpPOMCXOXKIEHUS >KU3HM Ha 3emsie. AOuoreHe3 M MNaHCIEPMHUS.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MHOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U €€ ornposepkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HEOpraHUueckoi »Bosonuu. [Inanerapuas (reosoruyeckas) 3BOJIOLHS.
XuUMHUUECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pazoBanue nonuMepoB u3 MoHOMEpoB. KoarepBaTtHas runoresa
A. U. Onapuna, runote3a nepBudyHoro OynboHa JIk. XonneiiHa, reHeThyeckas rumnoresa [
Mémnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opMmupoBanue memopaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononoruss u e€ wmeronasl. OTHOCUTEeNbHAass MW aOCOJIOTHAs  IEOXPOHOJIOTHSL.
['eoxpoHoONOrnYecKas mKana: 30Hbl, 3pbl, HIEPUOBI, SITOXH.

HavanbHble sTansl oprannyeckoil spomtonuu. [losiBineHrne u 3BONIONUS MEPBHIX KIIETOK.
Opomtonusi Merabonu3zMa. Bo3HuUKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOMIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHrue sykapuoT (CHUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXO0XKAECHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHWE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHHUH.
Brixon pactennii Ha cyury. [losiBieHre ciopoBbIX pacTeHUI U 3aBoeBaHue UMU cylid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBI€HHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIe
’KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MMO3BOHOYHBIX. [Iponcxokaenne aMmpuOuit U penTuinii.
[Ipoucxoxaenne miekonuTaromux W nTUI. [lpuHIn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3emile 110 3paM U NEpUOaM: apXeil, MpoTepo30i, Naaeo30M, ME30301,
KaiiH03011. O0111as XapakTepUCTUKa KJIMMaTa ¥ reojorndeckux npoueccon. [losBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHMSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHI Ipouutoro. IlpuunHbel u ciencreus
MaccoBbIX BbIMHpaHHi. COBpeMEHHBIH 3KOJOTHUYECKU KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIHMIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMmoHCTpauMu

[Toptpetsr: ®@. Penn, JI. Cnannanuanw, JI. ITactep, . . Meunukos, A. . Onapun, [[x.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3ydeHUIo
caMO3apoKJIeHus ku3Hmw», «Cxema onbita C. Muinepa, I'. FOpu», «I9Tanbl HeOpraHUYECKou



3BOIIOLUNY, «l'eoxpoHosiornueckas mkanay», «HadanpHble 3Tambl OPpraHUYECKON HBOJIFOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT MMyTEM cuMOMoreHe3ay, «CucreMa )KuBoi mpupo sy, «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHMOMUTH, «OIHOKICTOYHBIE BOJOPOCIHY,
«MHoroknerounsle Bogopocian», «Mxu», «llamoporHukn», «l'omocemMeHHBIE pacTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHPa», «ApPoMOpQo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonomnocrusie», «llnockue uyepBu», «UaeHUCTOHOTHEY,
«PwI0OBIY, «3emHOBOIHBIC», «I[Ipecmbikarommecs», «IItunby, «Miekonuraronme», «Pa3Burue
J)KU3HU B apXxeuckoil spe», «Pa3BuTue *KU3HU B IPOTEPO30MCKOU 3pe», «Pa3BuTue >XM3HU B
MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B KAMHO30MCKOM
ape», «CoBpeMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

OOGopynoBanue: repOapuM pacTeHU pPa3TUYHBIX OTJEJIOB, KOJUJICKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeda NTUL U 3BEpei, KOJIEKIUU OKAMEHEIOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISKA OPIraHUUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHUYeCKUX COSAMHEHU B IEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3ydyeHHe M ONUCAHUE HCKOINAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTyeckas padora «3yueHre 0COOEHHOCTEN CTPOEHNUS pPACTEHUI Pa3HbIX OTIEIIOBY.

IIpakTuyeckas padora «/I3yuyenue ocoOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxokaeHne 4eJI0BEKa — AHTPOIIOTeHe3

Pa3nensl u 3agaun aHTponosoruu. Meroabl aHTPOTIOIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKJIECHUU 4YeJOoBeKa. PenurunosHble BO33pEHHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHYECKOE IOJOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMHM: CpPaBHHUTEIbHO-MOp(osoruueckue,
aMOpHOIOoTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUecKrue. OTIuYus YeIoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIIbHOW CHUCTEMBI.

JIBrKkyuue cuiibl ((pakTopbl) aHTPOIIOT€HE3a: OHoIornyecKre, conranbHbie. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHERE.

OcHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHMe yenoBekooOpazHble 00e3bsHBI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIME MPEeIKU YeIOBeKOOOpa3HbIX 00e3bsH U JI0JIeil. ABCTPAJIOMUTEKH —
JIBYHOTHE NpEeIKH JroAe. YenoBek ymenslid, MEepBbIE U3TOTOBJICHHS OpyAuld Tpyna. YemoBek
NPSIMOXOJSAIINI 1M TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
O0IIMH PeOK HeaHIepTAIbCKOTO YeIOBEKa 1 YelloBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUN
KaK BUJI JIIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHbIH COBPEMEHHOTO THIA, JIEHUCOBCKUM
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YesIOBEKa.
MyTtanunonHsIi Tiporiecc u nonmuMmopdusm. [lonynsimoHHbIE BOTHBI, Apeiid TeHOB, MUTpAIUs U
«3(h ekt ocHOBaTENSH» B MOMYJISIMUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. [lonstne o pace. bombmme pacel: eBpomeouHas (€Bpaswiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTU pacCcelIeHus 4YeloBeKa Mo IulaHere. EauHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco0IeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpY Karolei



cpenpl. Biusitnue reorpaduueckoit cpenbl U Apeiida reHoB Ha MOPQOJOTHIO W (DU3UOIOTHIO
YeJI0BEKa.

MexXIUCUUIUIMHAPHBIE METOAbl B (U3WUECKON (OMOJIOTMYECKOW) AaHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOIMYJISALHUMN.
buocouuanpHple  HCCIeAOBaHHMA ~ OPUPONbI  dYenoBeka.  VccnepoBaHue — KOIBOJIOLUUU
OMOJIOrM4YECKOIr0 U COLUAIBHOIO B YEJIOBEKE.

JleMoOHCTpanuu

[Toptpetsr: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuipr u  cxembl: «MeToapl  aHTpOMoJIOTUM», «['ONOBHOM MO3r 4eloBeKay,
«YenoBekooOpa3Hbie 00€3bsiHB, «CKENeT YeloBeKa M CKeJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «ODBOJIIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4emoBek ymenbiii», «HeaoBeK MpsIMOXOIAIIHI, «IeHHCOBCKHI uenoBek»
«Heannepranbip»y, «KpomanboHIbl», «lIpenku denmoBeka», «ITambl 3BOJIONUU YEIOBEKAY,
«Pacel yenoBekay.

O6opyoBaHue: MyJISDKM OKaMEHEIOCTeH, PEeIMETOB MaTepUalbHON KyJIbTYpbl IIPEJIKOB
4yenoBeKa, penpoaykuuu (ororpaduu) KapTUH ¢ MUPOTOTHIECKUMH U OMOIEHCKUMHU CIOKETaMU
MIPOUCXOXKACHUS YeloBeKa, (Gororpaduu HAXOIOK HCKOMAEMBIX OCTaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yeperna 4ejoBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBEKa M KHUCTU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHne 3K0JOrMYECKUX afanTalui YeTOBEKaY.

Tema 6. Jxo0J10THs1 — HAYKA 0 B3aMMOOTHOLLICHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymGompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertonb! skosoruu. [loneBble HaOMOEHUS. DKCIIEPUMEHTH B 3KOJIOTUU: MPUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMA. MOHUTOPUHT OKpY Karollell cpesbl: JIOKAIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa ¢ MNpupoaoi. dopMHpoBaHME 3KOJOTMYECKOW KYJIbTYpBHl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl skoiorum», «MeToasl skomoruny, «CxemMa MOHUTOPHHTA
OKPYXAIOIIEH Cpeab».

JladopaTopnasi padora «/3ydeHne METO0B SKOJIOTHUECCKUX UCCIIECOBAHU.

Tema 7. Opranusmsl U cpeaa 0OMTaHUA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua.  Kiaccubukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHME, OHOTHYECKHe, aHTpomoreHHeie.  OOmme
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. [lnpenrens, 1O.
JInbux). TonepanTHOCTH. IBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHNU3MBI.



Aobunotndeckue (akTopbl. CBET Kak 3KoJOTHUeCKui (akTop. JleiicTBUe pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKHE TPYMIbl PACTEHUN M JKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHanbHas pojb cBeta. @oTonepuoiusm.

Temnepatypa kak skonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBL.
[ToliknioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonoruueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid mO OTHOIIEHHIO K Boje. llpucnocoOnenus
JKUBOTHBIX K N3MEHEHHIO BOJIHOI'O PEXHUMA.

Cpenpl oOuTaHHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TNIyOMHHAS
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOuTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HHU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KyCTApDHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TpPaBbI.
Kuznennole (GOpMBI KUBOTHBIX: THUIAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyaJin3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TOIMHUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHUX B3aUMOJICHCTBUMN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpanun

Tabmuupl 1 cxembl: «JKkosorndyeckue (pakropb», «CBETOBOH CHEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», «TeNIOKpOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIEY, «DU3NONOrMYECKUE aJanTall XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KusHeHHble (HOpMBI pacTeHun», « KuzHeHHbIe POPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIUPOKOIMCTBEHHOIO JIECa», «DKOCHUCTEMA XBOMHOro Jyeca», «llenm nuraHusy»,
«XumungectBoy, «llapazutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmzm.

OOGopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuu U KOJJIEKIIMH TEeTUIONIOOUBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX pacTEHUH,
yyyesna MTULl U 3Bepel, repbapuu pacTeHHi, OTHOcAIUXCS K TUrpoduram, kcepoduram,
Me30(¢uTaM, KOMHAaTHbIE PAaCTEHUS TaHHBIX TPYIII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M KOJUIGKLIMH pAcTEHUWH M JKMBOTHBIX, OOJajgaroluX 4YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KH3HH, TepOapuu U KOJUIEKLUHU
pacTeHUN M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOLIUX B
Pa3IMYHbIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE TPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlabopaTopnasi pa6ora «BpIsBICHHE TNPUCTIOCOONCHUN OpPraHWU3MOB K BIIHSHUIO
TEMIIEPaTypPbI».

JladbopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUM.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI



DKOJIOTUYECKHE XapaKTePUCTUKH momyssiuu. [lomynsuus kak Ouoioruyeckas cUcCTeMa.
Ponp HeomHOpOAHOCTH Ccpefbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMM BUAOB B
(GhOopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJsiuii. OCHOBHBIC TIOKA3aTEIH MOMYJISIUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M I0OJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJloruueckasl CTpykTypa nomyssiiuu. OneHka 4YMCIeHHOCTH mnomyisiuuu. [unamuka
MOMYJISIUKUN U €€ perysisiuusa. buotndeckuii moTeHuran nonyiasiuud. MoaennpoBaHue TUHAMUKA
nonyyssuuu. Kpusble pocta uyucinenHoctu nonyisuud. Kpusele BbDKuMBaHMA. Perymsuus
YHUCIIEHHOCTU TMOIMYJISIIMMA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DxoJioruueckue crpareruu BujioB (I- u K-ctparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonornyeckoit Humu. llorenuunanbaas u
peann30BaHHas HUILIU.

Bun kak cucrema momymnsuuid. Apeayibl BUAOB. Buabl M MX JKU3HEHHBIE CTPATETHU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUrpalMil >KUBOTHBIX. bHojnornueckue HWHBa3UU
Yy>KE€pPOJIHBIX BUJIOB.

JleMoOHCTpanun

IToptper: Ix. M. XaruynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU monysiuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHele nupamuasl nomyiasiuum», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM pPa3IuYHBIMH OpraHuzMamu», «Mopaenb skomornueckord Humm k. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOiaeHus ceMsH pacTeHUN K PacCENECHUIO.

Tema 9. Jxos10rus cooduecTB. IKOJOrH4YeCKrue CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTas cucrema (A. k. Tencnm). DyHKUMOHAIBHBIE OJOKU
OpTraHW3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PEIyleHThl. Tpoduueckne ypOBHHU.
Tpoduyeckue nenu u ceru. Aduornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE MTOKA3aTeNIN YKOCUCTEMBI. buomacca u npoaykuus. IKOJI0TUYECKUE MTUPAMUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uyxkmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlecCcuu. [lepBruHbIE W BTOPUYHBIE CYKIIECCHM M HX
OPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBHS Ha Cykieccud. KimMakcHoe cooOIIecTBo.
buopasHoobpasue u nojaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKoCUCmeMbl 03€p U peK. IJKocucmemvl Mopeli U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paszmuuus Mexnay
AQHTPOIIOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas duiopa u dayHna.
CunaHTponuzanusi ropojckoil ¢aynel. buomormueckoe u  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6u006-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMHU. Y CTOHYMBOCTH
OpraHU3MOB, TMOMYJSIUNA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpanuu

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OMOLIEH032», «DKOCUCTEMAa IMIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMe», «llemu nuTaHus (nmacTOMIHAs, JETPUTHAsS)»,
«JKoJoTUYecKasi MUpaMKIa YUCeID, « IKOJIOTHYECKas MUpaMua OMOMacCh», « DKOJIOTHIECKas
nupamujia sHepruny», «Odpazosanue 0onota», «[lepBuunas cykueccus», « BocctaHoBnenue neca
nocie moxapay, « JKocucremMa o3epay, «ArpoiueHosy», « KpyroBopot BeecTB 1 MOTOK SHEPTUU B
arpouieHose», «IIpumepsl ypboakocuctemy».

OO6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHI[ U 3BEPeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/I3yuenue u onucanue ypOoo3KOCUCTEMBD».

JladopaTopnas padora «/3yueHnue pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €l1bHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIYT, 03€po, 00JI0TO)».

IKCKYypeHsi « IKCKYPCHS B arpO3KOCUCTEMY (Ha T0JI€ WM B TETNTUYHOE XO35KUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmenianerapHas o6osjouka 3eMiH, TJe CYLIECTBYEeT WJIM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpynax . 3rocca. Yuenue B. . Bepnaackoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocepsl U ero GyHKINN.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Ouocdepsl. OcodeHHOCTH Onochepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTbl Bemects H
OMOreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMHUUHOCTD siBIeHU# B Ouocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIN: TyH/pa, XBOIHBIE
jeca, CMElIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHpP OMOMOB CYIITH.

CrpykTypa 1 QyHKIHUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANa K OMOCHEPHBIX
byHKIHA.

JleMoOHCTpanun

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yraeposaa B mpupojae», «Kpyrosopot kuciopoaa B nmpuponae», «KpyroBopor Bojabl B IpUPOIE»,
«OcHoBHBIE OMOMBI cyny, «Knmumatuueckue nosica 3emimy», « TyHapay, «Taiiray, «CMmenraHHbIH
necy, «lupokonucTBeHHbIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponuyeckuii secy.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumias cpeaa



DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3geicTBue denmoBeka Ha Owuocdepy.
3arpsi3HeHUE BO3yIIHOM cpeibl. OXpaHa Bo3ayXa. 3arpsi3HeHHe BOJHOM cpepl. OXpaHa BOIHBIX
pecypcoB. Paspymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue kiumara.

AHTpPOIIOT€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIMIIBI OXpaHbl Npuponsl. Kpacueie kHuru. Oco0o
oxpansiemble npupoHblie Tepputopuu (OOIIT). Borannveckue cajapl U 300J0TMYECKUE MTAPKH.

OcCHOBHbIE TPUHIUIIBI YCTOMYMUBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPObL. PannoHansHOe
IPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €ro BEpOSITHBIC MOCIEACTBUS.

Pa3Butie METOOB MOHUTOPUHIA PA3BUTHS OIMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmubie uccinedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuonusie
cucmemsbl, obecneyugarowue O0OCMYn K UHGDOpMAYUU NO COCMOSHUIO OMOENbHLIX 6UO08 U
akocucmem. OCHOBbL IKOpeabUIUMayuu SKOCUCmeM U cnoco608 60pbovl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX 9KOCUCTHEM.

JdeMoHcTpannmn

Tabmuubl W cxembl: «3arps3HeHue atMocepbl», «3arps3HeHue THIPOChEpPhD»,
«3arpsi3HeHHe MOYBbIY, «[lapHuKoBEIi 3 dekT», «Ocob0 oXpaHseMbIe IPUPOTHBIC TEPPUTOPUN,
«Mogenu ynpasiasieMoro Mupay.

O6opynoBanue: potorpaduu oxpaHseMbIX pacTeHU U )KUBOTHBIX KpacHoli kauru Poccuiickoii
®enepaunn, KpacHoOW KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIE, METANPEAMETHBIC U ITPEIMETHEIE.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIpPEICNICHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKIEHUHM JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaAMMBbI 110 OHOJIOTHH JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApLIEMy NOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KYyJbTypHOMY  HAcCIE€OUI0O U TpaJulusM
MHOTOHallMOHAJIBHOTO Hapoaa Poccuiickoit denepanun, NpUpoae U OKPYKarollen cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHUEHTAlui, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUM, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE yYWUThIBaTb B CBOMX JEHCTBUSX  HEOOXOAUMOCTH  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYKJAECHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OUOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CITYKCHHIO ¥ 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAAULIMUAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IIEHHOCTH,

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHHUA  KYJbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

MOHMMAaHWE U peajn3alus 3J0pOBOro U Oe30MacHOro oopasa KU3HU (3I0pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aJIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE [[EHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEITETLHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BBIOOp OyayIeil mpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HY;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

HKOJIOTHMUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TOCJIEJCTBUN JJIsI OKPYKAIOILEH CPEJIbl;

OCO3HaHHUE TJI00aTBHOTO XapaKTepa YKOJOTHISCKUX MPOOJIeM U yTeH UX PEIICHUS;

CIIOCOOHOCThH UCHOJIB30BaTh MpUOOpETaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBuJI MOBEICHUS] B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIUX BpeI OKpYKalolled MPHUPOAHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HUMHU B
MO3HABATEJIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHKE, TOTOBHOCTH K Yy4YacTHIO B
MPAKTUYECKOU JIESITETBHOCTH AKOJOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBHS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUU IIEJIOCTHOTO MPECTaBIEHUs 00 OKPYKAIOIIEM
MHpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHeHUs: TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/JIaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (OPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIIIEHUS OOIICH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH O0yUarouxcs, GoOpMUPYEMOil pH N3y4eHUN OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAaHWUS [UIS aHaM3a W OOBSICHEHUS SBICHUU
OKPY’)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIMXCS JAaHHBIX C IEThI0 TMONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO WCIOJb30BaTh OMOJIOTHMYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCIIEI0BATENbCKYIO0 ACSITENbHOCTh MHAUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBHUU C KU3HEHHBIMU
NOTPeOHOCTAMH.



METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTrO TpenMmeTra «bUoNoTHs» BKIIFOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAaHUS MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 0OIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEUIECTBO, SHEPTHUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICOBaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEPCAIbHBIC
yueOHbIe NIeiicTBUs (TI03HABaTelIbHbIC, KOMMYHHKATUBHBIC, PETYJSITUBHBIC), 00CCIICYHBAIOIINE
dbopMupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOIIUXCS,
CHOCOOHOCTh 00y4Jaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXUCIUTTHHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLIMAJIbHOM MTPAKTHUKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYJATUBHBIE YHHBEPCAIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS JICATEIILHOCTb.

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS IMPOrPaMMbl CPEIHEro 00Iero o0Opa3oBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€HCTBUIMMU:

1) 6a3oBble JOrHYecKue AeiCcTBUS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh U aAKTyallM3UpOBaTh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh TMIPY OCBOCHHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHHUS (aHATN3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBSI3U C APYTUMHU OHATUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThI JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYKACHHS (MHyKTUBHBIC, JISTYKTHBHBIE, TT0 AHAJIOTHH ), BBISIBIIATD
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKTFOYCHHUS,

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TakKKe MPOTHBOPEYHMH PA3HOTO PoOja,
BBISIBJICHHBIX B Pa3IMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
U HEMaTEepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IEJISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHUSX pealbHOro, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(bopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUIIOTE3Y €€ PeLIeHUs, HAXOAUTh apryMEHTHI JUIs JJ0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a1aBaTh
napamMeTpbl U KpUTEPUU PeIIeHUs;

AHAJIM3UPOBATH MOJTYUYEHHbIE B X0/I€ PEIICHUS 3a/1a4K PE3YyJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M TMPUMEHATh pa3IMYHblE METOAbl NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe M MaTeMaTW4ecKHe 3HAKHM U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/ICHUS OTHOCHUTEJBHO BBIIIOJHEHUS TMpeUlaraéMoil 3aJa4yd, YYHUTHIBAaTb MHTEPEChl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HUCIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JICHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIAWHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, paclipelessITh PO ¢ Y4ETOM MHEHHUM
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIECHUS NpoOJieM M HX pelIeHHs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JIE€ATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEINOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M MIPOSIBICHUIO IIMPOKON IPYAUILIUHN B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHIXKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ysibTaThl OCBOEHUS coOjep)KaHMs yueOHoro mpenmera «buonorus» Ha
yrIyOJI€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecreueHne MpoQuiIbHOr0 00y4eHusT 00yJaromIuXCst
6uonornu. OHYM BKITIOYAOT: CieNU(UIecKre I OMOJIOTUN HAayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JeMCTBUI MO OCBOEHUIO, MHTEPIPETALUU U NPeoOpa30BaHUIO 3HAHUM, BHUJIbI ESTEIBHOCTH IO
HOJYYEHHUIO HOBBIX 3HAHMW M HMX NMPUMEHEHHMIO B PA3IMYHBIX Y4E€OHBIX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX cuTyanusax. [IpenMeTHblie pe3yabTaThl IPeICTaBICHbI 10 TOJaM U3yUYeHUs.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTo npenMera «buonorus» B 10 knacce 10nKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHUPOBAHNY €CTECTBEHHO-HAYUYHOIN KapTHHBI MUPa, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUN
po0JieM pallMOHAIBHOIO MPUPOIONOIb30BaHMSI, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pasBUTHE OMOJIOTHH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBONOJAraroliue
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, NU3MEHYMBOCTb, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi ¥ MPOUCXONKACHUS KYJIbTYPHBIX PAacTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIeNJIeHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHOM u3MeHunBocth H. . BaBuiioBa), NpUHIMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIIeCcTB (MEeTa00IM3M), IPEBPAIECHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, aMOpHoreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHA, Pa3MHOXKEHH,
UHIMBUYAIbHOTO DPAa3BUTHUSA OpraHusMa (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOTO 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIMAMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
IUKIOB OPraHM3MOB, JTalaMd ASMOPUOHAILHOTO PpA3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTebCTBA POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIII;

YMEHHUE pemaTh OMOJIOTHYECKUE 3a/1a4H, BEISIBIATH IPHUYNHHO-CIICACTBEHHBIE CBSA3H MEKIY
UCCJIETyeMbIMU OMOJIOTUYECKUMH IPOLIECCAaMU U SIBJICHUSIMH, JeJaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUU MOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M TMPAKTHYECKHUE Pa0OTHI, COONIONATh MpaBHia TPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATTU3UPOBATD MTOJIyYEHHBIE PE3YJIbTATHI U JeNaTh BBIBOIBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OIICHUBATh STHYECKHUE aCTIIEKThl COBPEMEHHBIX UCCIIEIOBAHUI B 001aCTH OUOIOTHH
U MEIUIMHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIIEHHOE H3MEHEHHE
TeHOMa U CO3/IaHHe TPAHCTEHHBIX OPTaHN3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CETBLCKOTO X03sMCTBA, MUIEBON
IPOMBIIIJICHHOCTH, YTIYOJISTh MO3HABATEIbHBIN HHTEPEC, HAITPABIICHHBII HAa 0CO3HAHHBII BEIOOD
COOTBETCTBYIOIIEH MPOodecCHr 1 MPOJI0IDKEHHE OMOIOTHYECKOT0 00pa30BaHMs B OPTaHU3AIHIX
cpeaHero npo¢eCCHOHAIBLHOIO U BBICILIEr0 00pa30BaHMU.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS YueOHOTO npeamera «buonorus» B 11 knacce n0OMKHbBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
PaIMOHAIBFHOTO IPHPOIOIONIE30BAHHMS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYNTHOCTH OCHOBOMOJAraloMuX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBeproBa — 0 MmyTsX M HamnpaBICHUSX
sBomonnu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma O. JIubOuxa,
9KOJIOTUUYECKOW MUPaMUIBI SHEPTHH ), TUNIOTE3bI (TunoTe3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAACTh OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHHUSA, HCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISIBICHHUS U OLIEHKH aHTPONOTE€HHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
ouocteppl, CTaOMIM3UPYIOUIET0, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
AJTONATPUYECKOr0 ¥ CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS BUKYIIUX CUJI IBOJIOLUN
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/1y ITPOLIECCAMH ABOJIIOLIUU, IBUKYIITUMU CUITAMU
AQHTPONIOTEHEe3a, KOMIIOHEHTAMH pAa3JIMYHBIX HOKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIUYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, MPUCTIOCOOIEHHOCTh BHIOB
K cpene oburtaHusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B cOOOIIECTBaX, aHTPOIIOTCHHBIX U3MEHEHU B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €AMHCTBA YEJIOBEUYECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUsS MHOTro00pa3us BUAOB M IKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3HU MEXY
UCCJIETyeMbIMU OMOJIOTHYECKUMU IPOLIECCaMU U SIBJICHHUSIMH, JeNaTh BBIBOABI U MPOTHO3BI Ha
OCHOBaHUU MOJTYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
dbopMynupys L1edb UCCeI0BaHNs, aHATM3UPOBATH MMOJYYSHHBIE PE3YIbTAThl U JIENIaTh BBIBO/IBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
MOJTy4YeHHBIE PE3yNbTAaThl HA YYEHNUYECKUX KOH(PEPEHIINAX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPUU O TMPOUCXOKIACHUM IKU3HHU, UEIOBEKa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oyyieil npodeccuoHalbHOM AeITeNbHOCTH B
o0nacTu OMOJOTUH, SKOJIOTHH, TPUPOIOTIONB30BAHUS, METUIIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO35HUCTBA, MUIIEBOM MPOMBILIIEHHOCTH, YTIyOIsTh M0O3HABATEIbHBIN
WHTEPEC, HAPABJIICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH TPOdeccHu 1 MpOJ0KEHNE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (umdposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka
2 JKuBble crcTEMBI U UX H3YUYCHHE
3 buonorus knetku 0.5
4 XuUMHYECcKasi OpraHU3aIus KICTKH 10 1
5) Crpoenrie u GyHKINU KICTKA 8 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanu3anus e€ B KJIeTKe '
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3zBUTHE OPraHU3MOB 8 1 1.5
1 ['eneTrka — HayKa O HacJIEICTBEHHOCTU U 5 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'enernka uenoseka 3 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTETUYECKasi OMOIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaxtiseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypeni
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
Mukpoa3Botonus U €€ pe3yJibTaThl 14 2
Maxkpo3BoIIOLMS U €€ PE3ybTaThl 6 1
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3msl 1 cpesja 0OuTaHUs 1.5
DKoJI0TUsl BUJOB U MOIMYJISILUMA 1 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek M OKpy>Karolas cpena
12 PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 7.5
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