[Tpunoxenne Nel2 k OOIT COO

PABOYASA ITPOI'PAMMA yueonoro kypca « BUOJIOI'US» ( Yriry0/ieHHBIH YpOBeHb)

IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHOMy nipenmety "buosnorus" (nanee - Ouosorus) Ha YpoBHE CPETHETO OOIIEro
oOpa3oBanus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®enepamnm»y, @I'OC COO, Konnenmuun npenogaBanus yaeoHoro npeamera «bromornsy»
Y OCHOBHBIX MOJIOXKEHUH (perepanbHOi paboueil mporpaMMbl BOCTIMTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHMM M3 KOMIIOHEHTOB HpeaMeTHOH oOnactu «EcTtecTBeHHO-Hay4Hble npeaMeTsl». CoriacHo
nonoxkeHusiM ®I'OC COO mpodunpHBIe ydeOHBIE TIPEIMETHI, H3y4aeMble Ha YTIIyOJIEHHOM YpOBHE,
ABJSIFOTCA  CHOCOOOM nuddepeHnnanuu oO0y4YeHUs Ha YpOBHE CpegHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECIEYUTh TMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CpPEIHUM
npodecCHOHAIBHBIM U BBICIIUM 00pa3oBaHHEM. B To e Bpems KaKAbIM U3 3THX YYeOHBIX MIPEIMETOB
JOJDKeH OBITh OpPHEHTHPOBAaH HAa NPHOPUTETHOE pEUICHHE o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3ajlay, CBA3aHHBIX C MPOQOpHUEHTaLMeH 00yJYaroIuXcs U CTUMYJIMPOBaHHEM MHTEpeca K
KOHKPETHOM 007acTH HAay4YHOTO 3HAaHWSA, CBS3aHHOTO C OHWOJOTHEW, MEIWUIIMHOW, OSKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM HIIM BOCHHBIM JICJIOM.

[Iporpamma o yuyeOHomy npeamery "buosorus” nar nmpencTaBieHre O IEH U 3a/1a4aX U3ydeHUs
yaebHoro mpenmera «buonorus» Ha yriyOJaEHHOM ypOBHE, ONpeAelseT o0s3aTeNbHOe (HHBAPHAHTHOE)
NpeIMETHOE COIep)KaHUe, ero CTPYKTYpUpPOBAaHUE MO pa3feiaM M TeMaM, paclpelesieHHue MO KilaccaM,
PEKOMEHIyeT MOCJIEeI0BATeNFHOCTh HM3Y4YeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEKIPEJAMETHBIX H
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM pealu30BaH MPUHLUI NPEEeMCTBEHHOCTH C M3y4YEHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, Oarofaps yemy IpocMaTpUBAeTCsl HAIPABIEHHOCTh Ha TIOCIEAYIOIIee
pasBuTHE OWOJOTMYECKHX 3HAHWH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, HKOJOTMYECKOI0 MBIIUICHHS, MPEACTABICHUH O 310pOBOM o00pase XKH3HM, Ha
BOCIIUTaHUE OEPEeKHOro OTHOLICHUS K OKpy’Karolled mpuponHoi cpene. B mporpamme mo Ouonoruu
TaKkXe TOKa3aHbl BO3MOXHOCTH y4eOHOro mpeamera «buomorusi» B peanmsanum tpedoBanniit ®I'OC
COO K mIaHUpyeMBIM JMYHOCTHBIM, METANpPEAMETHBIM W IPEJMETHBIM pe3yjibTaTaM OOY4YEeHHUS U B
(opMHPOBAaHMH OCHOBHBIX BHUIOB y4eOHO-TIO3HABATENBLHON AEATEIFHOCTH OOYUYaIOMIMXCS 110 OCBOSHHIO
cojiepKaHusl OMOJIOTHIECKOTO 00pa30BaHuUsI HA YPOBHE CPEIHETO 00IIero o0pa3oBaHusl.

YueOnblii npenver «buonorus» Ha ypoBHE cpemHero oOmero oOpa3oBaHHs 3aBepIIacT
Ouosiornueckoe oOpa3oBaHME B INKOJIE€ M OPHUEHTUPOBAH Ha pacIIUpeHHe W YIIyOJieHHE 3HaHUi
00yyaromuxcsi 0 >KUBOH MPUPOJAE, OCHOBAX MOJIEKYJSIPHOW M KIETOYHOW OHOJNOTrMH, SMOPHOJIOTUU H
OHMOJIOTUH Pa3BUTHS, TEHETHUKH, CENIEKIIUH, OMOTEXHOJIOTHH, SBOJIFOIIMOHHOTO YUCHUS U SKOJIOTHH.

N3zyuyenne yueOHOro mnpeamera «buosnorus» Ha yriayOJeHHOM YypOBHE OpPHUEHTHUPOBAHO Ha
MOATrOTOBKY OOYYarOLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHuzalyiax CpeAaHero mnpodeccuoHaNbHOr0 obOpa3oBaHus. OCHOBY €ro CoOJEpXaHWS COCTaBIISET
cucremMa OWOJOTMYECKHX 3HAHUWH, MONYYCHHBIX TMPH H3YYEeHHH OOYYArOIIUMKCS COOTBETCTBYIOIIMX
CHCTEMaTHYECKUX pa3/ienoB OMOJIOrHK Ha ypOBHE OCHOBHOIO 001ero oopasosanusi, B 10—11 kinaccax 3tu
3HaHUS TONy4aroT pa3BUTHE. Tak, paclIMpeHbl W YrIyOJeHbl OHOJIOTHYECKUE 3HaHHUS O PaCTECHUSIX,
’KHBOTHBIX, TpHOax, OaKTepusIX, OpraHu3Me YelloBeKa, O0IUX 3aKOHOMEPHOCTSIX KH3HH, JIOTIOJIHUTEIIHLHO
BKJIIOYEHBI OMOJIOTMYECKHE CBEACHHUS MPUKIAIHOIO M TIOMCKOBOIO XapakTepa, KOTOPble MOXKHO
WCIIOJIb30BaTh KaK OPHEHTHPHI JJIS TOCIEAYIOIEro BeIOopa npodeccur. Bo3amoxkHa Takke MHTErpalus
OHMOJIOTUYECKUX 3HAHHU C COOTBETCTBYIONIMMH 3HAHUSMH, TIOJTYYSHHBIMU 00YUYAIOIIUMUCS MTPH U3yUCHUU
(bU3UKH, XUMUH, Teorpadu 1 MaTEeMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy npeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIONMOHHBIA TOMXOAB K u3ydeHHIo Owuonormw. CorjlacHO WM, W3y4aloTCsS CBOMCTBA W
3aKOHOMEPHOCTH, XapaKTEepHbIE JUIS KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allUH, 3BOJOIUU
OpPraHUYEecKOro MuUpa Ha 3emiie, COXpaHeHHUs] OMOIOrMYECKOro pa3HooOpas3us mianetsl. Tak, B 10 xmacce
U3y4yaroTcsd OCHOBBI MOJIEKYJIAPDHOM M KJICTOYHOW OMOJOruM, 3MOpPHOJIIOTMM U OHOJIOTUH DPa3BUTUA,
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TCHETUKU W CENICKIUHM, OWOTEXHOJOTMH W CHHTETHYECKOW OHWONOTHH, aKTyalU3UpyIOTCS 3HAHUS
obOydJaroruxcsi 1Mo OOTaHWKE, 300JI0THH, aHATOMHUH, (pu3mojiorTMH 4YenoBeka. B 11 kimacce m3ywarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTHHU M YUEHUE 0 Ouocdepe.

Y4eOHsiit ipeamer «buosorusy npu3BaH 00SCIEUNTh OCBOCHHE O0YUYAIOIIMMHUCS OUOJIOTUYSCKUX
TEOPUM U 3aKOHOB, €W, IPUHLUIIOB U MPABUJI, JISKALIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOMI
KapTUHBI MUPA, 3HAHWH O CTPOCHHMH, MHOTOOOpPa3uu U OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, MOIYJISIHY,
OMOIIeHO3a, 3KOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTIDKEHUSX, COBPEMEHHBIX HWCCIICJIOBAHUSAX B
OMOJIOTHH, TPHUKIAJHBIX aCMeKTaX OMOJIOTUYECKUX 3HAaHWHA. [IJisi pa3BHTUS W TOAJCPKAHUS WHTEpeca
oOyyaromuxcss K OWONOTMH Hapsay CO 3HAYUTENBHBIM OOBEMOM TEOPETHUYECKOrO Marepuana B
COJICP)KAHUU TPOTpaMMbl IO OHOJOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C HUCTOpPHEH CTaHOBIICHUS W
PasBUTHSA TOM UM UHOM 007aCTH OHOJIOTHH, BKIIQJOM OTCUECTBECHHBIX M 3apYOCKHBIX YIEHBIX B PELICHHE
BRKHEHIIINX OMOJIOTHYECKUX H SKOJIOTHYECKHUX MPOOIIEM.

lenp w3ydenus ydeOHoro mnpenmera «buonorus» Ha yriayOnEHHOM YpPOBHE — OBJQJICHUC
00y4aroIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHALHOW OpraHU3aIMK XKUBBIX CUCTEM Pa3HOIO paHra
U mpuoOpeTeHHEe YMEHHWH HCIOJIb30BaTh 3TH 3HAHHUA B (OPMHPOBAHHH HMHTEpeca K ONpelnesIEHHOMN
obnmactu Tpo(decCHOHANPHON MEATEeIHHOCTH, CBSI3aHHON C OWoiorned, WiIM K BBIOOPY Y4eOHOTO
3aBeIICHUS JIJIS POJIOJKCHUST OMOJIOTHUECKOr0 00pa30BaHMs.

JlocTiokeHne Menu W3y4eHus ydeOHoro mpenMeTra «buonorus» Ha yrIyOJIEHHOM YpOBHE
o0ecreyrBaeTCs pelICHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbl OHOJIOTMYSCKUX 3HAHHMUA: 00 OCHOBHBIX OHOJOTHYECKHUX
TEOpUAX, KOHIICHIIUAK, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TNpaBUjaX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa, O CTPOCHHH, MHOTOOOpasuu U OCOOECHHOCTSX
OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, HOIYJIAIUs, BUJ, OMOTreoIeHo3, Onocdepa); o BhIIAIOMIUXCS
OTKPBITHUAX U COBPEMCHHBIX UCCJIICIOBAHUAX B 6I/IOJIOFI/II/I;

03HAKOMJICHHE OOYYaroIIUXCA € METOJaMH IMO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOJaMH OHMOJIOTHYECKUX HayK (MOJEKYJISPHON M KJIETOYHON OWONOTHH, dYMOPHOJIOTHH M OWOIIOTHH
pa3BuUTUA, TCHCTUKH U CCJIICKIUU, 6I/IOTCXHOHOFI/II/I M CHUHTETHYECKOH 6I/IOJ'IOI‘I/II/I, TaJICOHTOJIOIUH,
9KOJIOTHH); METOJAMU CaMOCTOSITEILHOTO MPOBEACHUSI OMOJIOTUYECKUX HCCIICOBAaHUN B J1a00OpaTopuu U
B TIpupojie (HabIroIcHHEe, U3MEPEHHUE, SKCIICPUMEHT, MOJICTUPOBAHUE);

OBIIQJICHUE OOydYaIONMIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAXOIUTh, aHAJIM3HpPOBATh U
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOpPMAIIHMIO; TI0JIb30BaThCs OWMOJIOTMYECKOH TEPMHUHOJIOTHEH |
CHUMBOJIMKO; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU U COIMATIBHO-DKOHOMHUYCCKHUMHU H
OKOJIOTHYECKUMHU TPOOJIEMAaMH  YeJIOBEYECTBA;, OICHUBATH TOCICACTBUS CBOECH JEATEIBHOCTH IO
OTHOIICHUIO K OKpY’)Karollel MpUpOJHON cpene, COOCTBEHHOMY 30POBBIO U 370POBBIO OKPYKAIOIINX
nrofiel; 0O0OCHOBBIBATh M COOMIONATh Mepbl MPOPHIAKTHKH HH()EKIMOHHBIX 3a00JICBaHHN, MpaBUIia
MOBEJICHUS B TMPHPOJE U oOecredeHus] Oe30MacHOCTH COOCTBEHHOM IKHU3HENCATENLHOCTH B
YPE3BBIYAMHBIX CUTYAIUSIX HPUPOIHOTO M TEXHOTEHHOIO XapaKTepa; XapaKTephu30BaTh COBPEMCHHBIC
HaYYHbIE OTKPBITHSI B 00JIACTH OUOJIOTHM;

pasBUTHE y OOYYAIONIUXCS HWHTEUICKTYAIbHBIX W TBOPUYECKUX CIOCOOHOCTEH B Tpoliecce
3HAKOMCTBa C BBIJAIOMIMMUCA OTKPBITUAMU W COBPEMCHHBIMU HCCIICAIOBAaHUSAMU B 6HOHOFI/II/I,
pemaeMbIMH €0 MpOoOJeMaMHu, METOJAOJIOTHEH OHONIOTMYECKOTO — HCCIEAOBAaHHSA, IMPOBEICHUS
OKCTIEPUMEHTATIBHBIX HCCIICTOBAHNHN, PEIICHHUS OMONOTHYECKUX 337au, MOACIUPOBAHHS OUOJIOTMYSCKUX
00BEKTOB M MPOLIECCOB;

BOCIIUTAHUE Y OGy‘IaIOH_II/IXCH IOEHHOCTHOI'O OTHOIICHHA K JKUBOU nopupoJi€ B HOCJIOM U K
OTJIENBHEIM €€ O0BbeKTaM W SIBJICHHSM;, (DOPMUPOBAHUE SKOJOTHMUYECKOW, T€HETHYECKOW TPaMOTHOCTH,
o0r111eii KyJIbTyphI TIOBEACHUS B TPUPOJIC; HHTEIPAIIMN €CTECTBEHHO-HAYUHBIX 3HAHHIA;

npuoOpeTeHre OOyUYarOIIUMKCS KOMIIETEHTHOCTH B  PalMOHAILHOM  IMPHPOJIOTIOIH30BAHUH
(coOutoieHue TpaBUJI OBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OMOCHEphI), COXpPaHEHUH
COOCTBEHHOTO 37I0OPOBbSI W 37I0POBbSl  OKPYXAIOIIUX JIOACH (COONMo/eHusI Mep NPO(QUIaAKTHKU
3a0oneBanuii, oOecriedyeHne OE30MACHOCTH KHM3HEJCATENHHOCTH B  YpPE3BBIUAHHBIX CHTYaIllUsX
MIPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCITOJIb30BaHUS OMOIOTHYECKUX 3HAHUH 1 YMEHHH B
MTOBCETHEBHOW KHU3HU;

CO3/IaHHE YCIOBHU JJI1 0OCO3HAHHOTO BEIOOpa 00yYaIONIMMUCS WHANBUIYILHOW 00pa3oBaTeIbHON
TPAeKTOPUM, CHOCOOCTBYIOIIEH  TOCIEAYIONIEMY MpO(ECCHOHATBHOMY  CaMOOMpEACICHUIO, B
COOTBETCTBHH C WHIMBUIYILHBIMU HHTEPECAMH M IOTPEOHOCTSMHU PETHOHA.



OO01miee 9rCII0O 9acoB, OTBEACHHBIX HA WM3YUCHHE OWOJOTHH Ha YTIIyOJEHHOM YpPOBHE CPEIHETO
obmmero obpaszoBanms, cocrapisser 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hemeno), B 11 kiracce —
102 gaca (3 yaca B HEETIO).

OT100p opraHM3alMOHHBIX (OPM, METOAOB W CPEACTB OOY4YEHHUS OHOJOTMU OCYIIECTBISETCS C
y4€TOM CIIeIM(PHUKH €ro CONEPKAHUS U HAPABICHHOCTH HA MPOJIOJKEHUE OMOJIOTUIECKOTO 00pa30BaHuUs
B OpPraHu3aIusiX CpeHero npoheccHoHaIbHOTO U BBICIIIETO 0Opa30BaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISICTCS
MpOBeJIcHHE J1a0OpPAaTOPHBIX W TMpakTHYeckux pabor. Takke ydwacTre 0OydaroIUXCs B BBIIOJHEHUH
MPOCKTHBIX M YU4eOHO-UCCIIEIOBATENLCKUAX PA0OT, TEMATHKA KOTOPBIX OTPEICIISIETCS YIUTEeIeM Ha OCHOBE
UMEIOIIUXCST MATePHAITbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MIPUPOTHBIX YCIOBUH.

COJEP)KAHUE OBYUYEHUS

10 KJIACC

ConepxaHue IMPOTPaMMBbl, BBIIEJIEHHOE KYPCUEOM, HE BXOOUT B NPOBEPKY TrOCYNapCTBECHHOM
uroroBoit arrectannu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast Ouonorus — KOMIUIEKCHash Hayka. KpaTkas wucropus pasBUTHS OHOJIOTHH.
bronoruueckne Hayku U M3ydaeMble UMU NpoOsiemMbl. DPyHAaMEHTaNbHbIE, IPUKIAAHBIE U MOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3nayenue Owojorud B (OPMHUPOBAHMK COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa.
[Ipodeccun, cBs3annpie ¢ Ouonorueld. 3HaueHWe OWOIOTUN B MPAKTUYECKON NEATEIHHOCTH YelIOBEKa:
MEIUINHE, CETLCKOM X035 CTBE, MPOMBIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

Ioptpersr: Apuctorens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mengens, B. U. Bepranckuii, W. I1. Ilasmo, . 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®©. Kpuk, . K. benses.

Tabnuiet 1 cxeMbl: «CBsi3b OMOJIOTHHU C APYTUMH HayKammy», «CrcTemMa OMOIOTHIECKUX HAYK.

Tema 2. /KuBble cUCTeMBbI M X U3YUYEeHUE

JKuBble cuctembl Kak mpeameT wuiydeHuss Ouonormu. CBOHCTBa JKUBBIX CHCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh U IEJIOCTHOCTh, CIOXHOCTh W YHOPSAOYEHHOCTHb CTPYKTYPHI,
OTKPBITOCTb, CAaMOOPIaHU3allMs, CAMOBOCHPOM3BEICHHE, PA3APaXUMOCTh, H3MEHYUBOCTb, POCT U
pasBUTHE.

YPpOBHU OpraHU3allMy KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIETOYHbIN, TKAHEBbINA, OPraHU3MEHHBIN,
TOITYJIAIIMOHHO-BUIOBOM, 3KOCUCTEMHBINA (OMOTCOIIEHOTHIECKHIA), OurochepHsIil. [Iporeccsr,
NPOMCXOSNINE B KUBBIX cucTeMax. OCHOBHBIE NPU3HAKK >KUBOrO. JKM3Hb Kak (opMa CyIIeCTBOBAHUS
Matepuu. Hayku, usydaromye >kMBbIE€ CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3aIUH.

N3ydenue KuBbIX cucTeM. MeTonasl Ouosiorndyeckol Hayku. HaOironenue, u3MepeHue,
9KCIEPUMEHT, CHCTEMaTu3alus, MeTaaHanus. lloHsATHe O 3aBUCMMON W HE3aBUCHUMOH IMEPEeMEHHOM.
[Tnannposanue 3kcriepumenTa. [locraHoBka u mpoBepka runote3. HymneBas runoresa. [ToHsTHE BBIOOPKH
u e€ mocroBepHOCTb. Pa3bpoc B Owonormueckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONyYEHHBIX
pe3yapTaToB. [ [pUYMHbI HCKa)KE€HUS pe3ysIbTaTOB dKCIepUMeEHTa. [IoHATHE CTaTHCTHYECKOTO TeCTa.

JleMoHCTpanun

Tabmumer n cxembl: «OCHOBHBIE TIPU3HAKK KU3HW», «buonormueckme cuctembl», «CBOHCTBa
JKUBOM MaTepum», «YpOBHH OpraHM3alMH >KUBON MPHUPOIBD, «CTpoeHHE )KMBOTHOM KIETKW», «TKaHH
KUBOTHBIX», «CHCTEMBI OPraHOB YeJIOBEUYECKOro opraHmsmay», «buoreonenos», «buocdepa», «Metoast
M3YYEHUS )KUBOH TPUPOIBI».

O6opynoBanue: JrabopaTopHoe OOOpyIOBaHHWE I TPOBEACHHUS HAOMIONCHUN, HW3MEpPEHUH,
9KCIEPUMEHTOB.

IIpakTuyeckasi padora «lcronp30BaHre Pa3TUIHBIX METOAOB MTPH N3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorus KjaeTku

Knerka — cTpykTypHO-QyHKIIMOHATIBHAS €AUMHUIIA KHUBOTO. VIcTOpHs OTKPBITHS KieTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. ILIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJIOXKEHUS
COBPEMEHHOU KJIETOYHOU TEOPHH.



MeToabl MONEKYJISIPHOH W KJIETOYHON OMOJIOTMU: MUKPOCKOIIUS, XpoMaTtorpadusi, anekrpodopes,
METOJI MEYEHBIX aTroMoB, auddepeHIHanbHoe NIEeHTPUPYTUPOBaHHE, KyJIbTHBUPOBAHHE KIIETOK.
H3yuenue @uxcupogannvix Kiemok. DIEKTPOHHas MHUKpockonus. Koughokanvhas MuKpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

Iloptpertsr: P. I'yk, A. JleBerryxk, T. [lIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuue! 1 cxeMbl: «CBETOBOH MHUKPOCKOI, «DIEKTPOHHBIH MUKPOCKOI», «VcTopus pa3BUTHS
METOJI0OB MUKPOCKOITHI.

O6opynoBaHre: CBETOBOH MHKPOCKON, MHKPOIIPENapaTsl pPACTUTENBHBIX, JKABOTHBIX U
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas pa6ora «/3yueHue METOAOB KJIETOYHOH Ouojoruu (xpomartorpadus,
anekrpodopes, muddepennnansaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KiIeTKH

XUMHUUYECKUHM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKDPONIEMEHTH. Bona U €€ posb Kak
pacTBOpHTENS, peareHTa, y4dacThe B CTPYKTYPHPOBAaHHH KJIETKH, TEIUIOPEryNsanud. MuHepaibHbIe
BEIeCcTBa KIETKHU, UX OMOJIOTHYecKast poib. POIIb KaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIeTKH. buonornueckue nmoaumMepsl. benku. AMUHOKHUCIOTHBIN COCTaB
OenkoB. CTpyKTypsl OemkoBor MoneKkyinbl. [lepBuuHast cTpykTypa Oenka, menTHIHAs CBs3b. BropudHas,
TpeTH4Has, 4eTBepTHdYHas CTPYKTypel. JleHatypamms. CpoiictBa OenkoB. Kmaccmdukarmms Oenkos.
Buonoruueckue GpyHkunu 6enkoB. [Ipuonul.

VYrieBoapl. MoHoOcaxapupl, IUCaxapuiibl, OJUrocaxapujbsl M mojucaxapuiasl. OOIMi TUTaH
CTpoeHUs U (PM3UKO-XUMHUYECKIE CBOMCTBA yrieBo0B. bronornyeckue GpyHKIINU yTIEBOIOB.

Jlununer. TunpodunbHO-TUAPOdOOHBIe cBoOMcTBa. Kiaccudukamms aunuaoB. TpUrIHLIEPHIIBI,
dochonumuasl, BOCKH, crepouabl. buonoruueckue ¢yHkimu aumuaoB. OOIme CBONCTBa OMOIOTHISCKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenune nyknenHoBbix kuciaot. Hykneotuasl. [lpuniun
komIuieMeHnTapHoctu. [Ipasuno Yapradda. Crpykrypa [JHK — nBoitHas cnupanb. MecTOHAX0XKIEHUE U
ouosnoruueckue ¢pyukuu JJHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenne Momnekynsl AT®. Maxkposprudeckue cBssu B Mosekyine AT®. buonornueckue
¢yukiuun  AT®.  BoccTaHOBICHHBIE — NEPEHOCYMKH, WX  (QYHKIMM B  KJIeTke. /lpyeue
nyxneosuompughocghamor (HT®). CexsenupoBanue JIHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHass Owonorus: OWOXUMHYECKHEe U OHOPU3NYECKHE WCCIEJOBaHUS COCTaBa |
MPOCTPAHCTBEHHOW CTPYKTYPBI OMOMONEKy. Modenuposanue cmpykmypol u YHKYULl OUOMONEKVT U UX
Komniexcos. Komnvromeprwiil Ouzatin u opeaHudeckui Cunmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Ioptpetsr: JI. Homunur, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Courep, C.
IIpy3unep.

Huarpammer: «Pacnpesernenie XUMHUYECKUX AIIEMEHTOB B HEXXWBOW mpupojie», «Pacmpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPHUPOIEN.

Tabmuiel u cxemsbl: «[lepromuyeckas TabIMIAa XUMHYESCKHX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIIBI
BOIBI», «BemmecTBa B coctaBe opraHm3mMoB», «CTpoeHHe MOJeKynbl Oenka», «CTpYKTyphl O€IKOBOM
MOJIEKYJIb», «CTpOE€HHE MOJEKYNl YIIIeBoAOB», «CTpoeHMe MOJIEKysl JIUNHUIoB», «HykienHoBble
KHCTOTHD, «CTpoeHne Monekynsl ATO.

ObopynoBanue: XUMHUYECKas IOCyAa U 000pyIOBaHUE.

JlabopaTopHas padoTa «OOHapY)KeHNE OCIIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIU.

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIHMHU KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAIbHBIC
00pa3oBaHMsI KJICTKH.

CrtpoeHue mnpokapuotndeckor kierku. Kierodnas crenka Oaktepuit um apxed. OcoOeHHOCTH
CTpOEHUs] reTepoTpodHON M aBTOTPOPHON NPOKAPHUOTHUYECKHX KIETOK. MecTo M pojb HMPOKapHOT B
OmoreHo3ax.



Crpoenne u (YHKIMOHHPOBAHUE OJYKapHOTHYECKOW KieTkH. [lma3marndeckas memOpana
(turazmanemma). CTpykTypa Iia3MaTHIecKod MeMOpaHbl. TpaHCIOPT BEIMIECTB Yepe3 INIa3MaTHISCKYIO
MeMmOpany: naccuBHbIN (auddysus, obneryénnas auddysus), akTUBHBINA (NMEPBUYHBIA M BTOPUYHBINA
akTUBHBI TpaHcnopt). [lomynmponumaemocts MemOpanel. PaGora HaTpuii-KaimeBOro Hacoca.
DHJONNTO3: MMHOMHUTO3, (haroruTos. Dk3o01uTo3. Kierounas crenka. CTpykrypa v (yHKIIHMH KIETOTHOM
CTEHKH pacTeHUH, TprOOB.

[urommaszma. Lutozons. Lutockener. [Iwkenwe uuromnasmbl. OpraHouabl — KIICTKH.
OmnoMeMOpaHHBIE OpPraHOWIBl KJIETKW: SHAomuazMmarmdeckas ceth (DIIC), ammapatr ['ombmxw,
JIM30COMBI, X CTpoeHue M (QyHKIMU. B3anmMocBs3b OIHOMEMOpPaHHBIX OpraHOMIOB KieTku. CTpoeHne
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxkog ¢ IIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [magkuii (arpaHymApHBI) DHIOIUIA3MAaTHYECKHH  PETHUKYIYM.
CexkperopHas ¢yHkius annapara [onsmku. Moougukayus benxos 6 annapame I onvoocu. Copmuposxa
benkoe 6 annapame [0rv0dcu. TpaHCTIOPT BEIIECTB B KIETKe. Bakyoln pacTUTEIbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[lomyaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHAPHH, IIacTUAbL. [Ipoucxooicoenue MumoxoHopuil
u nracmud. Cumobuozcernes (K.C. Mepeoickosckuti, JI. Mapeyauc). Ctpoerne U (pyHKIIUH MATOXOHIPHA U
wiactuy. [lepBuyHble, BTOPHUYHBIE M  CJIOXKHBIE IUIACTHIBL  (DOTOCHHTE3MPYIOMIUX  JYKApHOT.
XI1opomnnacThl, XpOMOILIACTHI, JICUKOIIACTHI BHICIIUX PACTCHUM.

HememOpannbie opranouns! kiaetku CtpoeHue U GyHKUUH HEMEMOPaHHBIX OPraHOMIOB KIICTKH.
Pubocombl.  [lpomescymounvie puramenmsi. MHUKpODUITAMEHTBL. AKMUHOBbIE MUKPODUIAMEHMBL.
MBellIeUHbIE KIETKH. AKMuHO8bie KOMNOHEHmMbl Hembluleunvlx Kiemok. Muxporpybouku. KietouHsiit
neHtp. CTpoeHHe M IOBW)KEHHE JKIYTHKOB M PECHHYCK. MHKpOTpyOOukM wLUTOIa3Mbl. LleHTpHois.
Bbenku, accoyuuposannvie ¢ mukpogunamenmamu u muxpompyoouxamu. Momopnwie 6enxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOoIIazMa, SAPBIIIKHA, UX CTpOeHHE W QYHKIHUH. SaepHbIit
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacIIONOKEHUE XPOMOCOM B HHTEP(A3HOM siApe. Dyxpomamun u
eemepoxpomamun. bekn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 060a0uku 6 mumose. SoepHuiii
MPAHCHOPM.

Knetounsle BkmoueHus. CpaBHHUTEIbHas XapaKTEPUCTUKA KIETOK 3YKapuOT (pacTUTEIHHOMH,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuer u cxemsl: «CTpoeHHE 3YKApUOTHYECKOW KiIeTKn», «CTpOeHHE >KUBOTHOM KIIETKK»,
«CtpoeHne  pacTuTenbHOM — KieTkn», «CTpoeHHe  MUTOXOHApHM»,  «Smpo»,  «CtpoeHue
MPOKAPUOTUIECKOH KICTKID.

OObopynoBaHue: CBETOBOH MHMKPOCKOIN, MHUKPOIpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHUKpONpenaparbl 0akTepHatbHbBIX KJIETOK.

JlabopaTtopHas padora «/I3yueHne CTpOeHHUs KIETOK Pa3IMIHBIX OPTaHU3MOB).

IpakTnyeckas padora «/3yueHre CBOWCTB KIETOYHOU MEMOPaHBD.

JlaGopaTopHast padora «/cciaenoBaHue M1a3MoiIn3a 1 ACIUIa3MOJIN3a B PACTUTEIBHBIX KJIETKaX).

IpakTnyeckas padora «/3yueHne ABMKEHHS [IUTOIIIA3MbI B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB M MpeBpalleHUe JHEPTUM B KJIeTKe

AccUMWISIIUST WM AUCCUMHWJISIIMA — JBE CTOPOHBI Merabonu3Ma. Tumel oOMeHa BEILECTB:
aBTOTPO(HBIA M TeTepoTPOQHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX Ipoleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT® B oOMeHHBIX mnpomeccax. DepMEHTATHBHBIN XapakTep
peakuuii kineToyHoro meradonuszma. DepMeHTB, MX CTPOCHHE, CBOWCTBA M MEXaHH3M JACHCTBHAL.
Kodepmentsl. Otnuuns GpepMEHTOB OT HEOPTaHMUYECKHX KaTaln3aTOpoB. benku-akTUBaToOpsl U OEIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIUii OT Pa3IUIHBIX (DAKTOPOB.

[lepBHUYHBIM CHHTE3 OPraHUYECKUX BEUIECTB B KiieTke. DOTOCUHTE3. AHOKCULEHHDIIL U OKCUSEHHbILL
Gomocunmes y 6axmepuii. Ceemocobuparoujue nuesmMeHmsl U nueMeHmvl peakyuonHoz2o yewmpa. Poib
XJIOPOILTACTOB B mpoiiecce poTocunTesa. CBeToBas U TeMHOBas (as3bl. Pomoodvixanue, Cs., Cq. u CAM-
munwvl omocunmesa. TIpogyKTUBHOCTh (OTOCHHTE3a. BimsHUe pa3invHbIX (aKTOpPOB Ha CKOPOCTD
¢orocuHTe3a. 3HaueHne HOTOCHHTE3A.

Xemocunre3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUUPYIOIINE OaKTepHH,
XKene300aKkTeprun, cepoOaKTEePHH, BOIOPOIHBIC OaKTeprH. 3HAYCHHE XEMOCHHTE3A.



AnazpobHble opraHusmbl. Bunbsl Opoxenus. IIpomykTsl OpoXXeHHs M HMX MCIOJIb30BaHUE
4eJI0BEKOM. AHa3pOOHBIE MEKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOIOTHN M BO3OYAUTEIIN OOJIC3HEH.

AbdpoOHBIE OpraHu3Mbl. DTaIlbl YHEpreTudeckoro oomena. IloaroropurensHplit oTan. ['mukonms —
0ECKHCIOPOTHOE PACILIETIICHHUE TITIOKO3bI.

bronoruueckoe OKUCIEHHE, WM KJIETOYHOE JbIxaHue. Poinb MUTOXOHIpUH B Ipoleccax
Oomosornueckoro okuciaeHus. llukmumdeckue peaknuu. OxucnutenbHoe (ochopumnpoBanue. Ouepeus
membpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
IIpenmymectBa a’poOHOrO0 IMyTH OOMEHa BEMIECTB TIepen aHadpoOHBIM. ¢ ¢eKTHBHOCTH
SHEPTreTUIECKOTO OOMEHA.

JdeMoHcTpanuu

Ioptpersr: [x. Ipuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, II.
Murtuemn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DotocunTe3), «HEpreTndyeckuii oomMen», «buocunres Genka», «CtpoeHue
bepMmenTay, «XeMOCHHTESY.

OO6opynoBaHue: CBETOBOM MHKPOCKOHN, OO0OpYyIOBaHME [jisl NPUTOTOBICHHUS IIOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnasi pab6ora «/3yueHue KaTaJUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha MpuUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlabopaTopHas pabora «l3yueHne (pepMEHTATHBHOTO pACHICTICHHS IEPOKCHIA BOIOpPOIA B
PacTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JlagopaTopHas padoTa «CpaBHEHHE MPOIECCOB (DOTOCUHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIECCOB OPOKEHUS U IBIXAHID.

Tema 7. HacseacrBennasi uHgopMauus u peanu3anus e€ B KJIeTKe

Peakuuu MatpuuHOTro cuHTE3a. [IpHHIMI KOMITJIEMEHTAPHOCTH B peakLUAX MaTPUYHOTO CHHTE3a.
Peanmzamus nHacienctBeHHOW wH(pOpMammu. [eHeTnyeckuii Kojn, ero cmoicTBa. TpaHCKpHIUS —
MatpuuHbld cuHTe3 PHK. IlpuHUMOBI TpaHCKPUNIMHK: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTD,
acuMMeTpu4HOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactie TpancnopTHeix PHK B 6nocunTese Oenka. YcnoBusi OnocuHresa
oenka. KogupoBanue aMmuHOKUCIOT. Postk prbocoM B OnocuHTEe3€e Oerka.

Cosepemennvie npedcmasienusi o cmpoeruu 2eHog. Opranuzaius TeHOMa y IPOKapuoT U 3yKapHOT.
Perynsanus akTUBHOCTH TeHOB y TIpokapuoT. ['unoreza onepona (®. Kaxob, XK. Mano). Monexyrapuvie
MEXaHu3Mbl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2enos. Perynsuus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHblil romeocTas.

Bupychl — HekiieTouHble JOPMBI JKU3HHU B 00JIMraTHbIE Mapa3uThl. CTPOGHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusuenwnviti yuxn [HHK-codepoicawux eupycos, PHK-
codeparcawux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, UuHmezpasd.

Bupycuble 3a0oneBaHusi 4enoBeka, *uBOTHbIX, pacternuid. CIINJ], COVID-19, coumanbHbie u
MEUIIMHCKHUE TIPOOJIEMBI.

Buoungopmamura: unmeepayuss u anaiuz 6bonvwux maccueos («bigdatay) cmpyxkmyproix
buonozcuueckux Oannvix. Hanomexmwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie @QyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCcTpanun

IToptpetsr: H. K. Konbuos, . Y. iBaHOBCKMiA.

Tabmuis! 1 cxembl: «brocunTtes Oenkay, «['eHeTuueckuil Koa», «Bupyce», «bakrepuodarmy.

IIpakTuyeckast padora «Co3nannue MOJeNN BUpyCay.

Tema 8. /KuzHeHHBbII HUKJ KJIETKU

Knerounsii ki, ero mepuoasl u perymanusa. Marepdasza m muro3. OcCOOEHHOCTH MPOIIECCOB,
npoTekaronux B nHTEpdasze. Ilogroroska knetku k nenenunto. [IpecuareTnaecknii (MOCTMUTOTHIECKHN),
CHUHTETHYECKHH U MOCTCUHTETHYECKHH (PEMUTOTHYECKH) TIEPHOABI HHTEPdAa3HI.

Marpuusstii cunte3 JIHK — perukanms. [Ipunnuner pervmmkanuu JIHK: koMreMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBII CUHTE3, aHTUIapauieabHOCTh. MexanusMm pemmukanuu JIHK. Xpomocomsl.
Crpoenne xpomocoM. Tenmomepsl U TemoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapHOTHIL
JunnonaHsli ¥ ramiouaHeIid Habopsl XxpoMocoM. ['omonornynabsie XxpoMocoMsbl. [10710BEIE XPOMOCOMBEI.

Jenenue xnerku — muro3. Craguu MHUTO3a M IPOMUCXOAALINE B HHUX Ipolecchl. TwIbl MUTO3a.
Kapunoxunes 1 nuTOKMHE3. bronornyeckoe 3Ha4eHHE MUTO3A.



Perynsmus MutoTHYeCKOT0 IMKIA KIeTKH. [Iporpammupyemast KjeToqHas THOENb — armonTo3.

Knerounoe sapo, XpomocoMmbl, (yHKIIMOHANbHAS TEHOMHKA. Mexanusmovl nponughepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdemoHcTpanuu

Tabmumbel u  cxeMbl: «OKW3HEHHBIH IMUKI KIETKM», «Muto3», «CTpoeHHE XpPOMOCOMY,
«Permukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpEnaparThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlaGopaTopHnasi padora «HabmogeHne MuTo3a B KJI€TKaX KOHYMKA KOpEMIKa JyKa (Ha TOTOBBIX
MUKpoIIpenapaTax)».

Tema 9. CTpoenne u GyHKIIMUA OPTAaHU3MOB

Buonornueckoe pazHooOpazue oprann3MoB. OIHOKIETOUHBIC, KOJIOHUANbHBIC, MHOTOKJIETOYHBIE
OpTraHHU3MBI.

Oco0eHHOCTH CTPOEHUS W KU3HEACSITeIHLHOCTH OIHOKIETOYHBIX OpraHW3MOB. bakrepuwm, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyTrre MPOTHCTHL. KoloHHaIbHbIe OPTaHU3MBI.

B3auMOCBsI3b 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OpPraHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanun pacternidt. TWITBI pacTHTENBHBIX TKaHe#: oOpa3zoBaTenbHas, MMOKPOBHAS, IPOBOJSIIIAL,
OCHOBHasl, MexaHuueckas. OcoOEHHOCTH CTpoOeHHs, (QYHKIUA U pacloJIOKECHUS TKaHEH B opraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4eJOBEKa. THUIBI KUBOTHBIX TKaHEW: SMUTENHANIbHASA, COCIUHUTEIbHAS,
MbllIeyHas, HepBHas. OcoOEHHOCTH cTpoeHuUs, QYHKIMH U PACIONOKEHUS] TKaHEeH B OpraHax >KMBOTHBIX
U YeJIoBeKa.

Opransl. BereraTuBHblE U TE€HEpaTUBHBIE OpraHbl pacTeHUid. OpraHbl U CHUCTEMBI OpPraHOB
>KUBOTHBIX U 4esloBeKa. OYHKIUU OPraHOB U CUCTEM OpPIaHOB.

Omopa Ttena opranusmoB. Kapkac pacrenuil. CKeNneThl OMHOKIETOYHBIX M MHOTOKJICTOYHBIX
JKUBOTHBIX. Hapy kHbIl 1 BHYTpeHHUH ckeneT. CTpoeHHe U TUITbI COeTUHEHUS KOCTeH.

JBmxenne opraHu3MoB. JIBW)KEHHWE OIHOKIETOYHBIX OPraHM3MOB: aMEOOWIIHOE, JKTYTUKOBOE,
pecHuYHOE. J[BM)K€HHE MHOTOKJIETOYHBIX PACTEHHM: TPOMU3MbI U HACTHH. J[BI)KEHHE MHOTOKIETOYHBIX
JKUBOTHBIX U YelloBeKa: MbllIeyHas cucrtema. Pedrexc. CkeneTHbIE MBI M X padoTa.

[lutanue opranusmoB. llornouieHue BOABI, YIJIEKUCIOTO Ta3a W MUHEPAIbHBIX BELIECTB
pacteHusiMu. [lutanue XUBOTHBIX. BHYTpHUIIOIOCTHOE M BHYTPUKIETOUYHOE nuileBapeHue. [lutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENbl TNHINEBAPUTENBHOTO TpakTa. [luieBapuTeNbHbIE JKEIE3bl.
[MumeBapuTenbHasl cUCTEMa YEJIOBEKa.

Hpixanue opranm3moB. Jlpixanue pactenuii. Jlpixanue >xuBOTHBIX. Juddysus razoB dyepes
MOBEPXHOCTh KieTku. KoxkHoe npixaHue. JlpixarenbHas MOBEPXHOCTh. YKabepHoe U JIErOYHOE JbIXaHUE.
JpixaHue TMO3BOHOYHBIX JKUBOTHBIX W YeNOBEKa. OBOJIOLMOHHOE YCIOKHEHHE CTPOCHMS JETKHUX
MO3BOHOYHBIX KUBOTHBIX. JIpIXaTenbHasi cUCTEMA 4yeloBeKa. MexaHu3M BEHTWISLUHU JETKUX y OTUI] U
MJICKOTIUTAIOIIMX. Peryssiius npixanus. [IpixareabHble 00bEMBI.

TpaHcnopT BElIECTB y OPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI PacTeHU. TpaHCIOPT BELIECTB y
KUBOTHBIX. KpoBeHocHas cuctema u €€ opranbl. KpoBeHOCHas cuUCTeMa MO3BOHOYHBIX KHBOTHBIX U
yenoBeka. Cepane, KpPOBEHOCHBIE COCYABl M KpoBb. Kpyrm KpoBooOpamieHHs. DBOIOLUOHHBIE
YCIIO)KHEHHUSI CTPOEHHUS KPOBEHOCHOM CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENBHBIC
Bakyonu. Opransl BeiieiaeHna. OUIbTpanys, CEKperyst 1 00paTHOE BCAChIBAaHME KaK MEXaHU3MBI PadOThI
opraHoB BeIieneHns. CBSA3b TIOJIOCTH TeJla ¢ KPOBEHOCHOM M BBIAENHUTENBHOIN cucTeMaMH. Beinenenue y
MO3BOHOYHBIX XMBOTHBIX M yenoBeka. [louku. Ctpoenue u ¢pyHKunOHUpOBaHue HeppoHa. OOpa3oBaHue
MOUYH Yy YeJIOBEKa.

3ammTa y OpraHu3MoOB. 3alIWTa y OJHOKIETOYHBIX OpPraHn3MoB. Cropbl OakTepuil M IUCTHI
MpocTetuX. 3aluTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacTBa macCUBHOM U XMMHUYECKOU
3amuThl. OUTOHIUIBL.

3amuTa y MHOTOKJIETOYHBIX XHUBOTHBIX. [IOKpOBBI M WX TPOM3BOJAHBIE. 3allldTa OpPTaHHW3Ma OT
Oomesneil. IMMyHHas cucteMa 4denmoBeka. KIIETOUHBIM W TyMOpadbHBIA HUMMYHHUTET. BpoXIEHHBIN H
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MPUOOPETEHHBIA  crienudrdecknii UMMYHHTET. Teopus KIOHaNbHO-celeKTHBHOTO nMmyHuTeTa (I1.
Opmux, ®@. M. bepuer, C. Tonerara). BocmamuTenbHbIE OTBETHI OpPraHU3MOB. Poib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUH.

PazapakuMoCTh U perynsuus y OopraHu3MoB. Pa3apa’kuMOCTh Y OAHOKJIETOYHBIX OpPTraHU3MOB.
Takcucsl. Pa3ipa)xuMocCTh U peryJisinys y pacTeHuid. POCTOBBIE BelIeCTBA U UX 3HAYEHUE.

HepBHas cucrema u pedrexTopHas peryssius y >KMBOTHBIX. HepBHas cucreMa W €€ OTHEeTbI
OBOJIIOIIMOHHOE YCJIOKHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y >KHUBOTHBIX. OTHENBI TOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u pedexTopras ayra. be3ycinoBHbIe U YCIOBHBIE peIIeKCHI.

I'yMopanbHas peryisinus ¥ SHIOKPUHHAS CHCTeMa JKHBOTHBIX U YeJoBeKa. JKene3sl SHIOKpUHHON
CHUCTEMBI U UX TOpMOHBL JleiicTBue TropMOHOB. B3auMOCBSI3b HEPBHONW M SHIAOKPUHHOW CHCTEM.
I'unoranamo-runogu3apHas cucTeMa.

JdemoHcTpanuu

IToptper: U. 11. ITaBnos.

Tabmuier u cxembl:  «OIHOKICTOYHBIE  BOJOPOCHH», «MHOTOKJICTOYHBIE  BOJOPOCIHY,
«baxrtepun», «llpocreiimme», «OpraHbl IBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHOB TO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHum pacreHmit», «KopHEBBIE CHCTEMEI,
«Ctpoenue ctebmsn», «CTpoeHHE JUCTOBOWM IUIACTUHKMN», «TKaHU >KUBOTHBIX», «CKEJET YeIOBEKay,
«IInmeBapurensHas cuctemay, «KpoBeHocHas cucrema», «JlpixaTenbHas cucrema», «HepBHas
cuctema», «Koxka», «Mplmedynas cuctemMa», «BvloenuTenbHas cucteMa», «HIOKPHHHAS CHCTEMay,
«Ctpoenue MbImnby», «MMmmyHurer», «KUIICYHOMONOCTHRIE», «(CxeMa THUTaHUS  PACTCHUN,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHE IUTaHApUNY,
«BHyTpeHHee cTpoeHne MoXKAeBoro uepBs», «HepBHas cuctema pouid», «HepBHas cructema JSATYIIKI»,
«HepBHast cucremMa mpecMbIKaomuxcs», «HepBHas cuctema nrumy», «HepBHas — cucrema
MJICKOTIUTAIONIKNX», «HepBHas cuctema uenoBekay, «Peduiekcy.

O0GopynoBaHHe: CBETOBOM MHKPOCKOI, MHKPOIPEnapaThl OJHOKIETOYHBIX  OpPTaHW3MOB,
MUKpOIIperapaTsl TKaHEH, pPaKOBHHBI MOJUTIOCKOB, KOJUICKIINM HACEKOMBIX, WITIOKOXKHX, JKHBBIC
9K3EMILUIAPHl KOMHATHBIX PAcTCHHMU, TepOapuu pPaCTEHHH pa3HBIX OTHECIOB, BJIAXHBIC MpeHapaThl
JKUBOTHBIX, CKEJEThl IM03BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX JKHBOTHBIX, CKEJET 4YEJOBEKa,
obopymoBaHue Il JEMOHCTPAlMM IMOYBEHHOTO M BO3AYIIHOTO MUTAHHS PACTCHHN, PaCIISIUICHUS
Kpaxmajga W O€JIKOB Moja JjeicTBUeM (EPMEHTOB, O0OpYyIOBaHHME IS JCMOHCTPAI[MH OIBITOB I10
W3MEPEHUIO KU3HEHHON EMKOCTH JIETKHUX, MEXaHHW3Ma JbIXaTeJIbHbIX JBKEHUIH, MOAENU TOJOBHOIO
MO3Ta Pa3INYHBIX KUBOTHBIX.

JlaboparopHasi paGora «/I3yueHue TKaHel pacTeHUI».

JlabopaTopHas padora «/I3yueHre TKaHEH KUBOTHBIX).

JlabopaTropHasi pabora «/I3yuyeHue opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®DopMBl pa3MHOKEHHUSI OpPraHU3MOB: Oecrosioe (BKIIIOYAs BETETATUBHOE) W TIOJIOBOE. Bumbl
0ecIoNoro pa3MHOKEHHS: TIOYKOBAHUE, CIIOPYJISLUS, (hparMeHTaIs1, KIOHHPOBAHHUE.

[TonoBoe pa3mHoxkeHue. IlonoBeie kneTku, win ramersl. Meiio3. Craguu meiioza. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonmorudecknii cMbIc Meio3a U IOJIOBOTrO npoiecca. Meio3 u ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHU3MOB.

IIpenzaponbimeBoe pazButue. ['amerorene3 y kuBOTHBIX. [lonoBbie kene3sl. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KIEeTOK. CriepMaToreHes u ooreHe3. CTpoeHUE MONIOBBIX KIETOK.

OmogoTBOpeHNe 1 SMOPHUOHATIFHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHHS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

WHauBuayansHOE pa3BUTHE OPTraHM3MOB (OHTOTeHe3). OMOpHONOTHS — HayKa O pPa3BUTHU
opranu3MoB. Mopghocenes — oona u3 enasnvix npodiem 2mopuonocuu. Konyenyus mopgocenos u mooenu
mopgozcenesa. Ctanun SMOpHOTeHe3a JKUBOTHBIX (Ha puMepe Jisryiikn). pobnenue. Tursl qpobieHust.
Lemepmunuposannoe u nedepmunuposannoe opooaenue. bnacmyna, munevt oaacmyn. OcoOeHHOCTH
JPOOJICHUST MIIEKOTIUTAIONINX. 3apOJIbIIIEeBbIE JIMCTKH (TacTpyJslms). 3aKiajgKa OpraHoB W TKaHeW U3
3apOJIGIIEBLIX JIMCTKOB. B3aMMHOE BIHMSHHWE dYacTeld pa3BHBAIONICTOCS 3apojibiiia (IMOpHOHANBHAS
WHAYKIWS). 3akiiajika IUlaHa CTPOCHUS >KMBOTHOTO KaK PE3yJbTaT HEpapXUUYeCKUX B3aMMOACHUCTBUH
reHoB. BiusHue Ha SMOpHOHAILHOE Pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAFOIIEH CpeIbl.

Poct u pasBuTHe KMBOTHBIX. [locTaMOpHOHaNbHBIM mepuoi. [IpsMoe M HenpsMoe pa3BHUTHE.
PazButne ¢ meramop(o3om y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX >KMBOTHBIX. bHOJOrHYeckoe 3HadeHHe
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MPSIMOTO U HEMNPSAMOIO Pa3BUTHS, UX PACHPOCTPAHEHHUE B Mpupoje. Tuibl pocta KUBOTHBIX. DakTOpsI
PETYIIALNK POCTa XUBOTHBIX W dYeloBeKa. CTafuy MOCTIMOPHOHAIBHOTO PAa3BUTHSA Y XUBOTHBIX WU
yenoBeka. [lepronsl oHTOreHe3a uenoBeka. CTapeHne U CMepTh Kak OMOJIOrMYeCKUe POLECCHL.

PasmHoxeHne u paszButHe pacTteHuid. ['amerodur U cmopodur. Meio3 B KU3HEHHOM LIUKJIIE
pactennii. OOpazoBaHue cmop B mporecce meio3a. ['amerorene3 y pactenuii. OIUIOAOTBOpEeHHE W
pa3BUTHE PACTUTENBHBIX OpraHU3MOB. J[BOIfHOE OTUIOZOTBOpEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHme
U pa3BUTHE CEMEHHU.

MexaHu3MBI PEryJISILIMA OHTOTE€HE3a Y pACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

Ioptpertsr: C. I'. HaBamun, X. Hneman.

Tabmuuer u cxembl: «BereraTmBHOe pasMHOXeHUE», «THIbl OECHONOr0 Pa3MHOKEHHS»,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbDy, «Pa3MHOXXEHHE OJ3BIVIEHBD, «Pa3sMHOXeHUE TUApb», «Menos»,
«XpomocoMmbl», «['amerorenes», «CTpoeHHME SHIEKIETKM U crnepMaTo3ouaa», «OCHOBHBIE CTaauu
oHTOTeHe3a», «lIpsMoe u HempsiMoe pa3BUTHE», «Pa3BuTHe Malickoro xyka», «Pa3Butue capaHum»,
«PazBuTne mArymkn», «JlBOWHOE OIUIOZOTBOPEHHE Yy IIBETKOBBIX pacTeHHil», «CTpoeHue CceMsH
OJHOJOJIBHBIX U JABYJOJIBHBIX PAacTCHUN», «OKU3HEHHBIA UK MOPCKOM KamycTbl», « KW3HEHHBIA LMK
Mxa», « KU3HEHHBIN [TUKJI TAOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

O6opynoBaHne: CBETOBOW MUKPOCKOIT, MUKPOIIPETIapaThl SSHIEKIETOK U CIIEPMAaTO30UI0B, MOAEITh
«IuKI pa3BUTHUS JISATYILIKW.

JlabopaTopHas padora «/3ydyeHue cTpoeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOITpEnapaTaxy».

IlpakTuyeckass pabGora «BpiABIEHHE TPU3HAKOB CXOJCTBA 3apOAbINIEH TO3BOHOUYHBIX
SKUBOTHBIX».

JladopaTtopHas pa6ora «CTpoeHre OpraHOB Pa3MHOXEHUS BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH W N3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBICHHS M Pa3BUTHS T€HETHKH Kak Hayku. Padorer I'. Mennens, I'. ne ®puza, T.
Moprana. Pomp oTedecTBeHHBIX YYEHBIX B pasButud reHeTHku. Paborer H. K. Komsmosa, H. U.
Basunoga, A. H. Benosepckoro, I'. /1. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodeesa-Pecockoro.

OCHOBHBIE T€HETHUYECKHE TOHATHS M CHMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIeNIbHbIE T'eHBHI,
aJbTEPHATUBHBIC PU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN NPU3HAK, TOMO3UT0Ta, F€TEPO3UT0Ta, YUCTAS
TUHUS, THOpWABI, reHoTHi, (eHotun. OCHOBHBIE METOJbl T'€HETHKH: THOPHUIOIOTHYECKHIA,
LUTOJIOTMYECKU, MOJIEKYJIIPHO-T€HETUYECKUI.

JdeMoHcTpanuu

oprpetrsl: I'. Mengens, I'. ne ®@pusz, T. Mopran, H. K. Koasuos, H. . Basunos, A. H.
Benozepckutii, I'. /. Kaprnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabmuts! 1 cxembl: «MeTobI TeHETHKINY, «CXEeMbI CKpEIIHBAHUSY.

JlaGopaTopHasn padora «/po3odua kak 00BEKT reHETHYECKUX UCCIICIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpuaHoe ckpenuBanue. [lepBbiii 3akoH MeHuens — 3aKOH €aUHOOOpa3usi TUOPHUIOB
nepBoro nokojeHus. I[lpaBuno gomuHMpoBaHuUs. BTopoil 3akoH MeHaenss — 3aKOH pacIIeIUICHUS
npu3HakoB. L{uTomorngeckie 0CHOBBI MOHOTHOPUIHOTO CKpEHIMBaHusl. [ MTIOTE3a YUCTOTHI TAMET.

AHnanmsupyromee ckpemmBande. I[IpoMexyTouHbli XapakTep HacieAoBaHus. Pacmiersienue
MIPU3HAKOB NPH HEMIOJIHOM JOMUHUPOBAaHUH.

Hdurnbpugnoe ckpemuBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBUCHMOIO HACJICAOBAHHS
npu3HaKkoB. L{uTonornueckrne OCHOBBI AUTHOPUIHOTO CKPEIIMBAHMS.

CuenyieHHOe HacnenoBaHue npu3HakoB. PaboTel T. Moprana. CrensieHHOe HacieJOBaHHE T€HOB,
HapylIEHUE CLEMIEHU MEXly TeHaMH. XpOMOCOMHasl TEOpHUS HACIENCTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXaHHW3M OMNpPENENeHUs] Toja. AYTOCOMBI H  IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI U TeTeporaMeTHbId 10JI. ['eHeTHudecKas CTPYKTypa IMOJIOBBIX XPOMOCOM.
HacnenoBanue nmpu3HaKoOB, CIETNIEHHBIX C TTOJIOM.

T'enotun kak uenoctHas cucrema. Ilieorponusi — MHOXKECTBEHHOE JEHCTBHE TIEHA.
MHOXECTBEHHBI aJUIeTN3M. B3anmMojelicTBe HeaIebHBIX TeHOB. KOMIIEeMEHTapHOCTh. DMHCTA3.
ITonmumepust.

T'eneTnueckmii KOHTPOJIb PAa3BUTUA paCTCHHﬁ, JKMBOTHBIX M Y€JIOBCKA, a TAKKC (I)I/IBI/IOHOFI/I‘-ICCKI/IX
IIpoueccCoB, IMOBCACHHUA W KOTIHUTHUBHBIX (bYHKHHﬁ. I'eneTnueckne MeXaHU3MBI CHM6HOF€H633,



MEXaHU3MBI B3aMMOJEWCTBUS «XO3SWH — Mapa3suT» U «XO35IUH — MUKPOOHOM». | eHeTHuecKkne acieKThl
KOHTPOJIA ¥ I3MEHEHHS HACIIECTBEHHON MH()OPMAIINU B TIOKOJICHUSIX KIIETOK X OPraHU3MOB.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmumbr m cxemsl: «llepBelii m BTOpoM 3akoHBI Menmens», «Tperuit 3akoH MeHmET,
«AHamm3upylomiee ckpemmBanue», «HemomHoe pomuHUpoBaHuWe», «CIemIeHHOE HaCIIeOBaHNE
npu3HaKoB y napo3odwmiby, «[eHernka momay», «Kapuotum uenoBeka», «Kapuortun npo3oduibny,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienn3my, «B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MoOJenb JUIA JEMOHCTPAllid 3aKOHOB E€AMHOOOpas3wsi THOPHAOB TIEPBOTO
MOKOJICHUs] W pacIICIUICHUS MPU3HAKOB, MOJAENs JUIsl JEMOHCTpAllMd 3aKOHAa HE3aBHUCHUMOTO
HacJeJOBaHUS TMPU3HAKOB, MOJETH JUISI JIEMOHCTPAIMM CIETUIEHHOTO HACJIEIOBaHUs IPU3HAKOB,
CBETOBO MHUKPOCKOTI, MEUKpoOIIpenapar: «J{po3odmmay.

IpakTuyeckasi padora «lI3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIBD).

I[pakTuyeckasi padora «/3yueHue pe3yabTaToOB AUTHOPUAHOTO CKPEITUBAHUS Y IPO30(UIBIY.

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

Bzaumogpeiicteue reHoTHNa U cpenbl npu GopmMupoBaHuE GpeHoTHrna. 3MeHInBOCTh MPHU3HAKOB.
KauecTBeHHBIE ¥  KOJNMYECTBEHHBIC TMPU3HAKKH. BuAbl W3MEHUYMBOCTH: HEHACJICICTBCHHAs W
HaCJEACTBEHHAsI.

MonmudvkannoHHass W3MEHYMBOCTh. Pomb cpemsl B (opMmupoBaHMH MOAM(DHUKAITMOHHON
m3MeHunBocTH. Hopma peaknum npusHaka. Bapuanuonsslii psng u  BapuanuonHHas KpuBas (B.
Horanucen). CroiicTBa MOIUGUKAITMOHHON U3MEHYHUBOCTH.

I'enotunuyeckas  U3MEHYUMBOCTh.  CBOICTBA  I€HOTHNHMYECKOW  M3MEHYMBOCTH.  BHIbI
TCHOTUITMYCECKON U3MEHYMBOCTH: KOMOWHATUBHASI, MyTaIlHOHHAS.

KomOuHaTHBHAsT HW3MEHYMBOCTh. MeEH0O3 U IIOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMW
W3MEHYHBOCTH. Poibhb KOMOMHATHBHON W3MEHUYMBOCTH B CO3JAHWM TEHETUYECKOTO pPa3HOOOpa3us B
npeaenax OJHOro BUAA.

MyTanoHHas U3MEHYMBOCTh. BUABI MyTalmii: reéHHbIe, XPOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHBIE
Y UHAYIUPOBAHHBIE MyTallUud. SIIEpHBIE W HUTOIUIa3MaTH4YecKue MyTanuu. CoMaTHUecKue U TOJOBBIC
MyTanud. IIpyUYuMHBI BO3HUKHOBEHUS MyTauud. MyTareHsl M UX BJIUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKHUX pAJOB B  HAacJeICTBEHHON
m3menunBoctd (H.M. BaBunoB). BHednepHas n3MeHYHBOCTh U HACJI€CTBEHHOCTb.

Onucenemuxa U SNUCEHOMUKA, pPOlb INUSCHEMUYECKUX (OAKMoOpo8 6 HACLeO008aHUU U
UBMEHYUUBOCTU YEHOMUNUYECKUX NPUSHAKOB ) OPSAHUIMOS.

JdeMoHcTpanuu

optpetsi: I'. ne ®pus, B. Moranucen, H. Y. Bapuios.

Tabmumsr w cxembl: «Buasl  m3MeHunBoCcTHY, «MoauduKanyioHHass H3MEHUYHUBOCTDY,
«KoMOuHaTHBHasE HM3MEHYMBOCTBY, «Meio3», «OmiogoTBopenue», «leHeTnueckue 3a00JieBaHUs
4yenoBeKay, « Buabl MyTaluii».

ObopynoBaHue: XUBbIE U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PAaCTeHUH, pucyHKH ((poTorpadun)
’KUBOTHBIX C Pa3IMYHBIMHU BHIAMU H3MEHIHUBOCTH.

JlaGopaTopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(MUKAIMOHHON H3MEHUHMBOCTH.
ITocTpoeHue BapualuOHHOIO psiia U BAPUALMOHHOU KPUBOW.

IpakTuyeckass padora «Mytanuu y qpo30¢ bl (Ha TOTOBEIX MUKPOIIPEiapaTax ).

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HCCIEJIOBAHMSI FeHOMa 4delioBeka. MeTonbl
W3YYCHUS] T€HETHKH 4YeJIOBEeKa: T'€HEATOTHMYECKUH, ONU3HEIOBBIN, ITUTOrC€HETUYECKUMA, MMOMYIISIIMOHHO-
CTaTHCTUYECKHH, MOJNEKYIsIpHO-TeHeTHYecKiil. COBpeMEeHHOE OmNpe/esieHue TeHOTHIA: TTOJTHOT€HOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMpPOBaHME, B TOM uucie ¢ nomomuibto I[I[[P-ananuza. HacneactBenHbie
3a0oyieBaHusl 4YeioBeKa. | eHHbIE M XPOMOCOMHBIE OOJIe3HM deloBeKa. boye3HW ¢ HacieICTBEHHOU
MPEAPACIIOIOKCHHOCTRI0.  3HAYECHUE MEIUITMHCKONM TEHETHMKH B MPEAOTBpAICHUH U JICUCHHUH
TeHeTHYeCKUX 3a00JIeBaHUI YermoBeKa. MeauKo-TeHeTHIeCKoe KOHCYIbTHpoBaHue. CTBOJOBBIE KIETKH.
[lonsiTHe «reHEeTHYECKOTO Tpy3a». DTHUYECKUE AaCIeKTHl HCCJICNOBAaHWA B OO0JIACTH PEIaKTHPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.
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I'enetnueckne (axkTOpsl MOBBIIIEHHOH YYBCTBUTEIBHOCTH YeNOBEKa K (HU3MYECKOMY H
XMMHYECKOMY 3arps3HEHHUIO OKpYyXKarolleil cpeabpl. I'eHeTHueckass MpeapacloyioKEHHOCTh YeNIOBEKa K
MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «Kapuotun denmoseka», «MeToapl H3y4eHHS TCHETHUKH 4YEJIOBEKa»,
«['eneTnueckue 3a001€BaHUs YETIOBEKAY.

IIpakTuyeckast padora «CocTaBieHNEe U aHATU3 POJOCIOBHOWY.

Tema 15. Cenekiusi OpraHu3MoB

JlomecTukaIuys 1 celekmps. 3apokIeHUe CEeKITMN 1 JoMecTukarmi. Ydaenaue H. M. Basuiosa o
LlenTpax MPOMCXOMKACHUS U MHOT000pa3ms KyJIbTYpPHBIX pacTeHuil. Poib celekuuu B CO3JaHUN COPTOB
pacTeHuii U mopos KUBOTHBEIX. CopT, MOopoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEICTBEHHON
m3MeHunBocty H. 1. BaBuioBa, ero 3Ha4eHHE TS CEIEKIIMOHHOMN paOOTEHI.

MeToap! cenekunoHHON paboThl. McKyccTBeHHBIH OTOOP: MacCOBBI ¥ WHAWBUAYAJIbHBIH. DTarbl
KOMOWHAIMOHHOW cenekiuy. McmplTaHue npowusBoauTenedl mo moroMcTBy. OTOOp MO TEHOTHUMY C
TTOMOIIIBIO OIIEHKH ()EHOTHITA TOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ TToMoIbio aHamm3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJeKIIMOHHOW paboThl. PamnalimoHHBIA W XUMHYECKUH
MyTareHe3 Kak HCTOYHHK MYTalMid y KyJIbTYpHBIX (hopM oOpraHu3MoB. lcrmonb3oBaHHE TEHOMHOTO
penakTHpoBaHus M MeTonoB pekoMOumHaHTHBIX JHK 1 momydeHuss mcxonmHoro martepuana ajist
CEJICKLIUH.

[Monmyuenue nonumion0B. BHyTpuBHIOBasS ruOpuau3aiys. biIu3kopoACTBEHHOE CKpEIIMBaHUE,
win wHOpuauHr. HepoacTBeHHOE CKpelMBaHWE, WIM ayTOpUIMHT. ['eTepo3uc W ero NpUYHHBL.
Hcnonrs3oBanme rertepo3nca B cenekmud. OtnanéHHas rtuOpuamsanus. [Ipeogonenme Oecriomust
MEKBUOBBIX THOPHIOB. JJOCTHKEHMSI CENIEKIIUH PACTEHUH U KUBOTHBIX. «3e1éHas pesoatoyusy.

CoxpaHeHHe U HU3Y4YE€HHE MeHETHUYECKUX PEeCypCOB KYJIbTYPHBIX PAacTeHHM M MX JUKUX POAHUEi
JUI CO3JIaHMs HOBBIX COPTOB U THOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
VApasieHue 2eHeMUIeCKUMU Pecypcam CelbCKOXO3SAUCMBEHHbIX U NPOMbICIOBbIX IHCUBOMHBIX 6 Yensix
VAVUUEHUS CYWeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ npuMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHULL, NePed08blX UOell U NePCReKMUBHBIX MEeXHOIO2UIL.

JdeMoHcTpanuu

Ioptpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

TaOnuue! u cxemsl: «LleHTpBI NPOUCXOKACHUSI U MHOTO00pa3Hs KyJIbTYpHBIX PACTCHUI», «3aKoH
TOMOJIOTHYECKUX PSIOB B HACIECICTBEHHOM HM3MEHUMBOCTH», «MeTonsl cenekummny», «OtnanéHHas
ruOpuan3anusy, «MyrareHes».

JlaboparopHass paGora «JI3ydyeHue COPTOB KYJIbTYpHBIX PACTEHUH U MOPOJA JOMAIIHHUX
JKUBOTHBIX).

JladopaTtopHas padora «/I3yueHne METOIOB CEICKITUU PACTCHUID.

IIpakTuyeckas padora «lIpuBuBKa pacTeHuU.

Ikckypeusi «OCHOBHBIE METOABI M JIOCTH)KEHUSI CEJNEKLUMH pacTeHHd M KUBOTHBIX (HA
CEJIEKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBINA YIaCTOK, B TEIUIMYHOE XO35HCTBO,
B JIAOOPATOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO LIEHTPA).

Tema 16. BHOTeXHOJIOTHSI 1 CHHTEeTHYeCKasi 0M0J10THsA

OOBeKTBl, HCHOJb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE W TKAaHEBBIE KYJIBbTYPHI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. 1pagulioHHas OHMOTEXHOJOTHS: XJIeOOMEYeHHE, IOIydYeHHe
KHCIIOMOJIOYHBIX MIPOAYKTOB, BHUHOJIETIHE. MuxkpoOuonorudeckuit CHHTE3. OOBeKTHI

MHUKPOOHONIOrHYeCcKUX TexHoJorui. [Ipon3BoacTBo 6enka, aMMHOKHCIOT U BATAMUHOB.

Coznanne TEXHOJNOTHH M WHCTPYMEHTOB IIeJIEHANPaBICHHOTO M3MEHEHHS W KOHCTPYHMPOBAHUS
T€HOMOB C LEJbI0 IOJNYyYEHHS OPraHW3MOB M MX KOMIIOHEHTOB, COAEpP)KalUX HE BCTPEYAIOLINECS B
npupojae OMOCHHTETUYECKHUE ITyTH.

Krnerounas urxeHepus. MeTobl KyJIbTYphI KJIETOK ¥ TKaHEH pacTeHH M )KUBOTHBIX. KproOaHKH.
Comarudeckasi THOpUM3aUS U COMAaTHYECKUi aMOpuorenes. Vcronap3oBaHUe TalUIOWOB B CEJICKIIUH
pactenuil. [lonyuenue MoHOKAOHANbHBIX anmumen. Mcnoab308anue MOHOKIOHANbHBIX U NOJUKIOHATbHbIX
anmumen 8 meouyune. VIcKycCTBEeHHOE OIUIOOTBOpeHHE. PEKOHCTPYKIUS SHLEKIETOK M KIOHUPOBAHHUE
KMBOTHBIX. MeToJl TpaHCIUIaHTALUK siiep KIETOK. Texwonocuu 0300p0GIeHUsl, KYIbIMUSUPOSAHUS U
MUKPOKIOHANLHO20 PAZMHOICEHUS] CENbCKOXO3ANUCTNEEHHBIX KYAbMYP.
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XpoMOCOMHasi W Te€HHas WHXeHepud. VCKycCTBEHHBI CHHTE3 TIe€Ha M KOHCTPYHUPOBaHUE
pexomOuHantHeIXx JIHK. Coszoanue mpanceennvix opzanuzmog. JIOCTWOKEHUS U IEPCIEKTUBBI
XPOMOCOMHOH M TeHHON MH)XKEHEPUH. DKOJIOTUUECKUE U ITUIECKUE TPOOIeMbl TeHHOW HHKECHEPHH.

Menunuackue OuotexHonoruu. I[loctreHomHas 1udpoBas wmemunuHa. [IL[P-muarnocTuka.
MeTab010MHBII aHANN3, TE€HOLEHTPUUECKUM aHaJIM3 MPOTEOMa YeJIOBEKa IJIi OLEHKH COCTOSHHUS €ro
310poBbs. VcHonb30BaHME CTBOJIOBBIX KIETOK. TapretHas tepamus paka. 3D-Onoummxenepus s
pa3paboTku (HyHIAMEHTAJbHBIX OCHOB MEOUIIMHCKUX TEXHOJIOTHH, CO3AaHUSl KOMIUIEKCHBIX TKaHEH
COYETAaHHMEM TEXHOJOTUH TpEXMEPHOTO OHONpUHTHHIA M cKadoIavHIa s pelleHds 3aaad
MEPCOHAIIN3UPOBAHHON MEIVIIMHEI.

Co3manue BEKTOPHBIX BakKIMH C 1e7bi0  oOecredeHusi KOMOMHUPOBAHHOW —3allUTHl  OT
Bo30ynuteneit OPBU, ycraHoBieHHe MOJIEKYISPHBIX MeXaHM3MOB (¢yHKuuoHuposanusi PHK-
COJEPKALINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIIaCHbIE 3a00I€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer 1 cxembl: «/crmonb30BaHME MHUKPOOPTraHU3MOB B TPOMBIIUIEHHOM MPOU3BOJCTBEY,
«Kierounas naxxenepusa», «I eHHass HHXEHEPU».

JlaGopaTopHas padota «/3yueHue 00beKTOB OHOTEXHOIOTHI.

IIpakTHyeckast padora «llodydeHre MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «buorexHonmoruss — BaKHEHINAs NPOM3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1.3aposkaeHue U pa3BUTHE 3BOJIOIUOHHBIX NpPeACTABJICHHI B 0M0J10THHI

OomroronHas teopus Y. [lapBuna. [lpeAmnochiikd BO3HMKHOBEHHUS AapBuHH3MA. JKu3Hb U
Hay4dHas JaesreiabHocTh Y. JlapBuHa.

JBwxkynie cwisl 3BoironuMu BuAoB mo Y. JlapBuHY (BBICOKasi MHTEHCUBHOCTH Pa3MHOXKEHHS
OpraHu3MOB, HacJeACTBEHHass H3MEHYMBOCTh, OoOprOa 3a CyIIECTBOBAaHHME, €CTECTBEHHBIH WU
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuarerndeckoil teopuu sBomonuu (CTD). HelitpanbHas Teopusi 3BOJIIOLUH.
CoBpeMeHHasi JBONIONMOHHAs OwoJorus. 3HAYeHHE OHBOJIONMOHHON TeopuH B (HOPMUPOBAHUHN
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdeMoHcTpanuu

Iloptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y. lapsun, C.
C. YerBepuxos, 1. U. lImansraysen, [x. Xonnetin, /. K. benses.

Tabmurst u cxemsl: «CucteMa xuBoii npuponsl (o K. JIlmaHE)», «JlecTHUIA )KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3M GpopMHpPOBAHHS MMPUCTIOCOONICHNH y pACTeHUN U )KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmipyra myremectsus Y. Hapsuna», «Haxoaxu Y. Japeuna», «DopMbl 00phObI 3a
cymiectBoBanue», «llopoabl roiybei», «MHoroobpaszue KylabTypHBIX (opM KamycTel», «llopomsl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuaOB (1o Y. JapBuny)», «Cxema COOTHOLICHUS
JBYKYIIMX CHJI 3BOJIOIUI, «OCHOBHBIE MTOJIOKEHUSI CHHTETHYECKON TEOPUHN IBOITIOIUID.

Tema 2. MUKpO3BOTIONUSA U €€ pe3yJIbTaThl

Ilonmynsiumst kak dneMeHTapHas eauHuna dSBomonndd. CoOBpeMEHHBIE METOJbl  OLEHKHU
TeHETUYECKOr0 pa3HooOpa3us M CTPYKTYphl nomymauuil. M3meneHue reHodoHIA MOMyNSLUHA Kak
3JIEeMEHTapHOE BOIONIMOHHOE SIBIEHHE. 3aKOH TeHeThdeckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble  (akTopsl  (ABMKYIIME  CHJIBI)  ABOJMIONMHM. MYyTaUMOHHBIA  TpoLecc.
KombunartuBhas u3meHunBoCTh. [lpelip TeHOB — ciydaliHble HEHANpaBICHHbIE H3MEHEHHS YacTOT
ajiened B momyisaiuax. Oddekr ocHoBarens. IDpgexm Oymouiiounozo eopiviuika. Crudicenue
2eHemu4ecko2o pasHooopasus; npuyunel u cieocmeust. llposenenue s¢pgpexma opeligha 2enoe 6 6onbULUX
u maneix nonyaayusx. Murpauun. MW3onsumsa mnomynsuuii: reorpaduueckas (IpOCTpaHCTBEHHas),
Ouomornyeckas (penpoayKTHBHAS).

EctecTBenHbIii 0TOOp — HampaBisomuil (akrtop sBomonnd. POpMBI €CTECTBEHHOTO OTOOpa:
JOBIDKYIIUH, CTaOMIM3UPYIOLIMK, pasphiBatomui (qu3pynTuBHbIi). [lonoBoit or6op. Bo3HukHOBeHHE U
9BOJIIOLIMS COLMAIBHOTO MOBEACHNS KUBOTHBIX.

[IpucnocoOneHHOCTs ~ OpPraHU3MOB  Kak  pe3yibTaT  MHKPO3BONIOLUH.  Bo3HuKHOBeHHe
MIPHUCIIOCOOJIEHUH y OpraHu3MoB. ApoMopdo3bl W uaHoaganTaiud. [IpuMepbl NPUCIOCOONCHUN Y
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OpTraHU3MOB: MopdoIoTHIecKue, (uznonorunyeckue, OMOXMMUYECKHE, MOBE/ICHYECKHE.
OTHOCHTEIBHOCTD TIPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bug, ero xpurepuu u cTpykTypa. BumoobpasoBanue kak pe3yibTaT MUKPOIBOIIONMHU. M30msmms —
KIIoueBoi  Qaktop BuaooOpazoBanus. IlyTm u cmocoObl BUAOOOpA30BaHUS: AIJIONATPHYECKOE
(reorpadugeckoe),  cuMmaTpuyeckoe  (IKOJOTHUYECKOE),  «MTHOBCHHOE»  (TIOJHIUIOWIU3AIINS,
rubpuan3anys). JMuTeIsHOCT SBONIOIIMOHHBIX ITPOIIECCOB.

Mexanu3mbl GopMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpasusl.

Ponp 3BOMONIMOHHON Ononornu B pa3paboTKe HayYHBIX METOIOB COXPaHEHHUs OMOpa3HOOOpa3msl.
MuUKpO3BOMIONHSA ¥ KOIBOIONMS TTAPA3UTOB U MX X035eB. MexaHn3Mbl (OPMHUPOBAHNS YCTOMIUBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

IToptpetsr: C. C. UerBepukos, D. Maiip.

Tabnuiel u cxembl: «MyTallmOHHasI U3MEHUMBOCTEY, «[lomynsnuonnas cTpykrypa Buaay, «Cxema
nposiBlieHus 3akoHa Xapau—BaiinOepray, «JBmKymiue CHIIBI SBOTIOLNUHY», «OKOJOTHUYECKas H30JISLUSL
TIOTTYJIANNN ceBaHCKOM (popenm», «I'eorpaduyueckast H3OIAIHS INCTBEHHUIIB CHOMPCKON 1 JIMCTBEHHHUIIBI
Iaypckoit», «llomynsainoHAble BOJHBI YWCICHHOCTH XWITHUKOB H KepTB», «(Cxema mencTBus
€CTeCTBEHHOro o0TOopa», «®Dopmbl OOpbOBI 3a cymiecTBOBaHHE», «VHIYCTpUANLHBIA MEIaHU3MY,
«Kuspie uckomaemele», «llOKpOBUTEIHCTBEHHAS OKpacka XHBOTHBIX», «lIpemympexkmaromas okpacka
JKUBOTHBIX»,  «@Du3nonorudeckne  amantanunm», «llpucmocobmeHHOCT,  OpraHm3mMoB © €€
OTHOCUTENBHOCTEY, «Kpurepuu Buma», «Buabl-nBoiHNKN», «CTpyKTYypa BHIA B mpupoae», «CrocoOs
BUo0Opa3zoBanusy, «I['eorpaduyeckoe BHmoOOpa3oBaHHE TPEX BHIOB JAHJBIIICHY», «DKOIOTHYECKOE
BHJI000pa3oBaHNe BUIOB CHHUID, «[lomumuionnsl pacrennity, «KamycTHO-peedHbIi THOPUITY.

OO6opynoBanue: repbapuy pACTEHUH, KOJUIEKLIMM HACEKOMBIX, dUydella MTHIl W 3Bepedl ¢
npUMepaMH Pa3iMYHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl U 3Bepell pa3HbIX BHIOB, repOaphH pacTCHHUM
OJIM3KUX BUOB, 00Pa30BaBIINXCS PATHYHBIMHU CIIOCOOAMH.

JlaGopaTopHas padoTa «BrIsBIeHNE N3MEHYHBOCTH Yy 0COOEH OHOTO BUAAY.

JlagopaTopHass  padora  «[IpucnocoOneHusi  OPraHU3MOB W UX  OTHOCHTEINIbHAS
1IEJIeCO00Pa3HOCTHY.

JlaGopaTopHasi padora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBoJionusi U eé pe3yJabTaThl

MeTOIH)I HN3y4YCHUA MAaKpPO3BOJJIIOLNUH. ITaneoHnToornyeckue MCTOJbI HM3Y4YCHUA DOBOJIIOLHU.
Ilepexomubie GOpMBI U GUITOTEHETHYECKUE PSIBI OPTAHU3MOB.

buoreorpaduueckne meronsl u3ydeHus dBomornun. CpaBHeHHE (IIOpbl U (payHbl MAaTEPUKOB U
ocTpoBoB. buoreorpaduueckue obsacti 3emiid. BUABI-OHICMUKHU U PEITUKTHI.

OMOpPHONIOTHYECKHE W CPAaBHUTEIBHO-MOP(OJIOTHUECKAE METOABl H3Y4YeHHS OBOIIOLUU.
I'eHeTnveckre MeXaHU3MBI DJBOJNIOIMM OHTOTEHE3a W TIOSBICHHUS 3BOJIOIMOHHBIX  HOBIIECTB.
I'omoyiornuHble M aHaJOTMYHBIE OprassI. PYZ[I/IMGHTapHI)Ie Oopranbl MW AaTaBU3MBI. MOHGKYHHPHO'
T€HCTHUYCCKHC, OMOXHUMHYECKHE U MAaTEMATHIECKHE METOJbI U3YUCHH DBOJIIOLWH. T"oMoJIOTHYHBIE TEHEL.
CoBpeMeHHbIE METO/TbI TOCTPOSHUS (PUIIOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIe MyTaluy U 5BOJJIIOLUA TCHOMOB.

OO01mue 3akoHOMEpHOCTH (TpaBuiia) 3BOJIOUUU. [lpunyun cmenvt @ynxyui. HeoOpatumocThb
SBOJIIOLMHU. AJanTUBHAA paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIUH.

JleMoHCTpanun

IToptpetsr: K. M. Bap, A. O. Kosanesckuit, ®. Mromiep, 3. ['exkenb.

TaOnuue! u cxembl: «DUITOTEHETHIECKUH PAA JOMIATN», K APXEONITEPUKCY, «3BEPO3yObIe ALIEPhI»,
«Creronedans», «Puanoputs», «CeMeHHbIE MNANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«peiid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguyd SMOPUOHAIBLHOTO Pa3BUTHS ITO3BOHOYHBIX
KHUBOTHBIX), «["'omoJIOTHYHBIE I aHAJIOTUYHBIE Opra”bI», «PYJII/IMCHTLI)), ((ATaBI/ISMI)I», ((XpOMOCOMHBIe
HaOOpBl dYeJoBeKa M ILIMMIIAaH3e», «lJ1aBHBIE HampaBlieHHS 3BOJIONMNY, «OOLIHe 3aKOHOMEPHOCTH
IBOJIIOIAN.

OO6opymoBaHue: KOJJICKIIUU, TepOapwu, MYJLDKH HCKOTAeMBIX OCTATKOB OPTaHU3MOB, MYJLSTKH
TOMOJIOTHYHBIX, aHATIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTABU3MOB, KOJUIEKIINH HACEKOMBIX.

Tema 4. IIpoucxokaeHue u pa3BUTHE XKU3HU HA 3emJie

HayuHnsle TUmoTe3sl MpONCXOXKIACHNUS XU3HU Ha 3emuie. AOnoreHe3 u maHcrnepMmus. JloHaydHbIe
TIPEJICTABICHUS O 3aPOXKJIEHUH KU3HU (KpearroHn3M). [ nmore3a mMoCTOSIHHOTO caMO3apOoXKIeHHUS KU3HU
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n eé omposepkerne ombitamu ®. Pemm, JI. Cnammanmanu, JI. Ilactepa. [IpowmcxokmeHHe XU3HH H
acTpoOHOJIOTHSL.

OCHOBHBIC 3Tallbl HEOpraHWuYecKoil a3Bosroruu. [lnaHerapHas (reoJOrHMYecKas) 3BOJIOIUS.
XuMudeckasi 3BONIONMSA. AOUOTCHHBIN CHHTE3 OPraHUYECKUX BeIIecTB U3 Heopranmdeckux. OmnsitT C.
Mumnepa u I'. FOpu. O6pazoBanne noauMepoB u3 MoHoMepoB. KoarepBaTtHas rumoreza A. Y. Omapuna,
runoresa nepsuaHoro 0ynroHa J[kx. XonmeitHa, reaerndeckas runoresa I'. Mémnepa. Pubosumsr (T. Yek)
u runoresa «mupa PHK» V. 'unbepra. opMupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKICTKH.

Ucropus 3emnn u MeToas! e€ uzydeHus. VMickonaemple opraHiHdecKrue OCTaTKH. | €0OXpOHOIOTHS U
e€ meronpl. OTHOCUTENBHAS W a0COMIOTHASI TEOXPOHOJIOTH. ['eoXpoHoIOrnYeckas MIKaia: 30HBI, JPEI,
MIEPUOJIBI, STIOXH.

Hauansabie sTanel opranndeckoi 3Bostonnu. [1osBIeHNE U SBONIONKS MEPBHIX KIETOK. DBOIIOLUS
MeTabonn3Ma. Bo3HHKHOBEHHME TIEPBBIX dKOCHUCTeM. CoBpeMeHHBIE MUKPOOHBIC OMOIIIEHKHA KaK aHaJloT
nepBbIX Ha 3emiie coobiecTB. CTpoMatonuTel. [IpokaprOTHI U 3yKapHOTHI.

[MpoucxoxneHne dykapuoT (CUMOHMOreHe3). BOJIOUUOHHOE TMPOUCXOKICHHUE BHPYCOB.
[IponcxoxneHrne MHOTOKJIETOYHBIX OPTraHM3MOB. BO3HHNKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMK BBICIINX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pacteHuil Ha cymy. IlosiBieHHEe CHOPOBBIX PACTEHHUU W 3aBOeBaHHE UMM cylld. CeMEHHBbIE PacTEHUS.
[Ipoucxox1eHUE IBETKOBBIX PACTCHUH.

OCHOBHBIE 3Tambl BOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl KHBOTHBIX. BeHzckas
(ayna. KeMOpuicKuii B3pbIB — MOSABICHUE COBPEMEHHBIX TUIOB. [IepBbIe XOp10BbIE )KUBOTHBIC. JKHU3HD B
BOoje. OBOJNIONMS TO3BOHOUYHBIX. lIpomcxoxkaenne ampubuit wu pentmwnmii. [lpoucxoxaenne
MIIGKONIUTAIOMIKMX W mTull. [lpuHnmn xiroueBoro apomopdosza. OcBoeHHe O€CHO3BOHOYHBIMU U
IMO3BOHOYHBIMHU JXUBOTHBIMU CYIIH.

Pa3Butue xu3HUM Ha 3emiie MO 3paM M MNEPUOJAM: apXeil, MpPOTEepo30i, Mmaneo30il, Me3030H,
KaifHO30#. OOmas xapakTepUCTHKa KIMMaTa W TEOJIOTHYeCKuX TporieccoB. llosBneHwe u paciser
XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHUe: €ro yCJIOBUs U BIMSHUE Ha Ta30BBIH cOcTaB aTMOC(hEpHI.

MaccoBsle BbBIMHUPAHUA — SKOJOTMYCCKUE KPU3ZUCHI ITPOULIOTO. HpI/I‘II/IHbI n CJIeACTBUSA MAaCCOBBIX
BbIMupaHuii. CoBpeMEHHBIH HKOJIOTHYECKUIl KpHu3UC, ero ocobenHoctu. [IpoGiiema coxpaHeHuUs
6ropaszHoobpa3zus Ha 3emie.

CoBpeMeHHasi CHCTeMa OPraHWYecKOro wmupa. [IpuHIMNIbl KiIacCU(UKAMU  OPraHUu3MOB.
OCHOBHBIE CHCTEMATHYECKUE TPYIIIHI OPTAaHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: @. Pemm, JI. Cnammannanu, JI. Ilacrep, M. . Meunukos, A. W. Onapun, J[x.
Xonpgein, I'. Mémnep, C. Munnep, I'. 1Opu.

Tabmumer u cxembl: «Cxema ombita . Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIo
caMo3apoKIeHus Ku3HM», «CxeMa onbita C. Musiepa, I'. KOpuy», «9Tarbl HEOPraHUIECKOM IBOTIOITUNY,
«["eoxpoHonoruyeckas mkanay, «HadanpHble 3Talbl OpraHUYecKkoil 3Bomonun», «Cxema oOpa3oBaHUs
JYKApUOT MyTEM cuUMOHOTeHe3a», «CHucTreMa XUBOW TpUpoasl», «CTpoeHue BHpyca», «ApoMopdo3bl
pactenuii», «Puanodure», «OIHOKIETOUYHBIC BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCITH», «MXH»,
«ITanopotaukny», «['omoceMeHHbIe pacTeHUs», «OpraHbl IBETKOBBIX pacTeHuit», «Cxema pa3BUTHS
JKUBOTHOTO MUPa», «ApoMopdosbl kuBOTHBIX», «lIpocreiimmuey, «Kumeunononoctasie», «llmockue
uepBm», «YUnenumcroHorue», «PeIOb»,  «3emHOBOmHBIE»,  «lIpecmbikaromuecs»,  «llTHib,
«Munexkonurarouiuey», «Pa3BuTue KU3HU B apXecKou apey», «Pa3BuTue )KU3HU B IIPOTEPO3OMCKOM Apex,
«Pa3BuTHe XU3HU B MaJeO30UCKOM 3pey», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTHe *KU3HU B
KaifHOo30McKol 3pe», «COBpeMEHHAasl CUCTEMa OPraHUuYeCKOTr0 MUPay.

O0opynoBanue: repbapuy pacTeHHH pa3IMYHBIX OT/EIOB, KOJUICKIIMA HACEKOMBIX, BIIAXKHBIC
nmpernaparbl JXHUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJUICKIIMKW HWITIOKOXHUX, CKEJIETBI ITO3BOHOYHBLIX
JKMBOTHBIX, 4YydYella NTUL M 3BepeH, KOJJICKUHUU OKAMEHEIOCTEW, MOJIE3HBIX MCKOMAEMbIX, MYJIDKU
OpPraHNYCCKHUX OCTAaTKOB OpPraHU3MOB.

BupryanbHas Ja6opatopnas padora «MogenupoBanue onsiToB Musutepa—tOpu no uzydeHuro
a0MOTeHHOTO CHHTE3a OPTaHUYeCKHUX COSAMHEHUH B IIEPBUYHOMN aTMocdepey.

JlabopaTtopHas padora «/I3yueHune u OnMCcaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOB).

IIpakTuuyeckas padora «/zydeHne ocoOCHHOCTEH CTPOCHUS PACTCHHIM Pa3HBIX OTACIIOBY.

IlpakTuyeckas padora «lI3yueHre 0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX ).
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Tema 5. IlpouncxoxaeHue 4ej0BeKa — AaHTPOINIOreHe3

Pazniens! u 3a1aun aHTPONOJIOTMU. MeTO/Ibl aHTPOIIOJIOT U H.

CraHOBIIEHHE TPEACTABICHUM O MPOUCXOXKAECHUM UEJIOBEeKa. PemurnosHsle BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPHH.

CxoncTBo uesoBeka ¢ XUBOTHbIMH. CucTeMaTH4yecKoe IIOJIOKeHHE denoBeka. CBUAETeNnbCTBa
CXOJZICTBA YeJIOBEKA C >KUBOTHBIMH: CPaBHUTEIIbHO-MOpPdosioruueckue, sMOpronoruieckue, Ghru3noaoro-
Onoxummuueckue, nopefeHdeckne. OTIMYUS UYENOBEKa OT JKMBOTHBIX. [IpAMOXOXKIEHHE M KOMILIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOI CUTHAJIBHOM CHCTEMBI.

Jswxymme cwiabl ((hakTopbl) aHTPOIIOTeHe3a: OMOJOoTHYecKre, conuanbHble. COOTHOIICHHE
OHMOJIOTMYECKUX U COLMANBHBIX (DAaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWU aHTpoIloreHe3a. PaHHME 4YenoBeKOOOpa3Hble 00€3bsiHBl (MPOKOHCYIIBI) H
paHHUE MOHTUIB! — O0IIKE MPEIKU YeTI0BEKOOOpa3HbIX 00€3bsH U JIOACH. ABCTPAIIONUTEKH — ABYHOTHE
npenku nrofeil. YenoBek yMenblil, IepBble U3TOTOBICHUS OPYAUN TpyJa. UeraoBek HNPAMOXOASIIMHA U
NepBbId  BBIXOA oA 3a mpenensl Adpuku. YemoBek reigensOeprckuii — oOwmmii mpemox
HEAaHJEPTAJIbCKOIO YEJIOBEKAa M 4YeJlOBEeKa pa3yMHOro. YenoBeK HeaHAEPTaIbCKUA Kak BHUJA JIIOAEH
XOJIOMHOTO KiIuMaTa. YenoBeK pa3syMHBIH COBPEMEHHOIO THIIA, JEHUCOBCKHI 4YENIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamu Adpuxu. [laneoreneTrka u najseoreHOMHKA.

OBOJNIOIMS  COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH OTOOpP B TOMyISNUAX  YeIOBEKa.
MyTtannoHHEIH Tiporiecc u noauMopdusM. [lomynsimonabie BomHBL, apeli reHoB, MUTparus U «dPQexT
OCHOBATEJI» B MOMYJISIMIX COBPEMEHHOT'O YEI0BEKa.

Uenoseueckue pacel. [lonstue o pace. bonbime packl: eBporeougHas (eBpa3uiickasi), aBCTpaio-
HerpouHas (PKBaTOpHAaIbHAs), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u myTH paccerneHus
yenoBeka Mo IulaHeTe. EauHCTBO dyenmoBeueckux pac. HayyHas HeECOCTOATENBHOCTh pacu3Ma.
[TpucnocoOIeHHOCTh YeIOBeKa K Pa3HBIM YCJIOBUSAM OKpY)Kawolled cpeipl. BiusHue reorpadudeckoit
cpensl U apeiida reHoB Ha MOPQOIOTHIO U (DH3HOIOTHIO YEIIOBEKA.

MexnuciuIuInHapHble METOIBI B (GU3NIEeCKOi (OMOIOTHYecKOi) aHTPOMIOIOTHH. DBOIOIMOHHAS
AQHTPOMOJIOTHSI U TaJeO0aHTPOIOJOTHS YEJIOBEYEeCKUX TMOMyJIsuid. buoconuanbHble HUCClIeA0BaHUSA
NpUpPOAbI YenoBeka. MccnenoBanre KOIBOMOUHA OHOIIOTHIECKOTO M CONMAIBLHOTO B UEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. Japsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuiiel 1 cxeMbl: «MeTOABI aHTPONIOIOTHNY, «["0JIOBHOI MO3T uenoBeka», «HenoBekooOpa3HbIe
00e3bsiHB, «CKeJIeT YelloBeKa M CKeJeT IIMMIaH3e», «PyITuMeHTH U aTaBH3MbD», «/[BroKyliue Cuiibl
AHTPONOTreHe3a», «IBOIIOLUOHHOE IPEBO UEIOBEKA», «ABCTPANIONUTEK», «HenoBek ymenslit», «HemoBek
MPSMOXOIAIIHIY, «JleaucoBckuii yenoBek» «Heannmeptanpup», «KpomanboHIby, «IIpeakn dyenoBekay,
«OTarbl 3BOJIIOLMH YeTI0BEKay, «Packl uenoBekay.

ObopynoBaHue: MyJISDKM OKaMEHEJIOCTeH, MpeIMETOB MAaTepHalbHOM KyJIbTyphl HPEAKOB
yelioBeka, penponaykiuu (pororpadun) KapTHH ¢ MHQPOJOTHUYSCKUMH U OUOJCHCKUMH CHOXKETaMHU
MIPOUCXOXKJICHHS YeoBeKa, (oTorpaduu HaXOJOK HMCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKENlET 4YeJOBEeKa,
MOJIeJIb Yepena YelIOBEKa M Yepena IIMMIIaH3e, MOJEIb KUCTH YellOBeKa M KUCTH IIMMIIaH3€, MOIEIU
TOpca MPEAKOB YEIIOBEKa.

JlagopaTopHas padora «/3yueHue OCOOCHHOCTEH CTPOCHMS CKejleTa YeJIOBEKa, CBA3aHHBIX C
MPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydyeHue 3KOJOTMUECKUX aJANTALUHA YEIOBEKAY.

Tema 6. DxoJjiorussi — Hayka 0 B3aMMOOTHOLIEHHSIX OPTraHU3MOB M HaJAOPTraHM3MEHHBIX
CHCTEM C OKpY:Kawulel cpeaoi

3apoxeHue 1 pa3BuTHE dKoJorud B Tpyaax A. ['ymOonbara, K. @. Pynwe, H. A. Cesepuosa, O.
I'exkensi, A. Tencnu, B. H. CykauéBa. Pasmenst m 3amaum skomoruu. CBSI3p JKOJOTHH C APYTUMH
HayKaMH.

Metoapl 3konoruu. IlonmeBble HaOmOneHHA. OKCHEPUMEHTHI B OSKOJIOTHH: IPHUPOAHBIE U
naboparopHbie. MojenupoBaHHe B OSKOJOTHH. MOHHUTOPDHHT OKPYXAIOIIEH Cpeabl: JIOKaIbHBIN,
PETHOHANILHBIN U TJ100aJIbHBIMN.

3HaueHUE HKOJIOTMYECKUX 3HAHMH IS 4eJOBeKa. DKOJOTMYECKOE MHPOBO33pEHHE KaK OCHOBA
CBA3EH uyesoBedyecTBa € MNpHpoJod. POpMHUPOBAHHE DSKOJIOTMUYECKOM KYJIBTYpPBl M OIKOJIOTMYECKON
TPaMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu
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IToptpetsr: A. I'ymbompar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnn, B. H. Cykaués.

Tabmumer u cxembl: «Pasgensr skomorum», «Metoapl 3KoJorum», «CxemMa MOHWUTOPHHTA
OKpYKaIOLLIEW Cpelib».

JlaGopaTopHasi padora «/I3yueHue METOJ0B 3KOJIOTUIECKUX UCCICIOBAHUIY.

Tema 7. Opranu3Mbl U cpeaa 00UTAHUSA

Oxonorugeckre (GakToOpsl M 3aKOHOMEPHOCTH WX neicTBus. Knaccuukamms 3KOIOTHIECKHX
¢dakTopoB: abuoTmyeckue, OHOTHYECKHE, aHTpomoreHHsle. OOIMEe 3aKOHOMEPHOCTH JACUCTBHA
skonorndecknx ¢akropoB. Ilpasmmo mumaumyma (K. [mnpenrems, FO. JIubux). TomepaHTHOCTS.
OBpHOWOHTHBIC U CTECHOOWOHTHBIC OPTaHU3MEL.

AbnoTtnyeckue ¢aktopsl. CBeT Kak 53KoOIOrMYecKuil Qaxrop. JlefcTBHe pa3HBIX YYacTKOB
COJIHEYHOTO CIEKTpa Ha OPraHU3MBbl. DKOJOTMYECKHE TPYIIbl PACTEHUH W )KUBOTHBIX IO OTHOLICHHUIO K
ceety. CurHanmpHas poib cBeTa. DOTOMepHOaN3M.

Temmepatypa kak osKojorumdeckuid akrop. J[eiictBue TemmepaTypsl Ha  OpraHHU3MBI.
[TolknI0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxaocTh Kak 3Konormueckuii haktop. [IprcmocoOneHust pacTeHHN K MOAACPKAHUIO BOIHOTO
Oananca. Kimaccudukanus pacTeHn# 1Mo OTHOMIEHHIO K Boze. [Ipucnoco0neHns )KHBOTHBIX K U3MEHEHHIO
BOJTHOT'O PEXKHUMA.

Cpenpl OOWTaHHS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3MYINHAs, I[IOYBEHHAs, TIIyOWMHHAs
MOIMTOYBEHHAS, BHYTpHOpraHu3MeHHast. DU3NKO-XUMUYECKHEe OCOOCHHOCTH Cpe/l OOMTaHUSI OPTaHU3MOB.
[TpucnocoGieHnst OpraHU3MOB K )KU3HHU B Pa3HBIX CPEax.

buonornueckne putmbel. BHemHune W BHyTpeHHHE pHTMBL. CyTOYHBIE W TOAWYHBIC PUTMBI.
[Ipucroco6eHHOCTh OPTaHN3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUMN YKU3HM.

JKuznennsie popmel oprann3MoB. [loHsTre 0 xu3HEeHHOH (opme. KnuzHeHHBIE POPMBI pACTEHUIA:
JepeBbs, KYCTapHHUKU, KYCTApHUYKW, MHOTOJIETHHE TpPaBbl, OJHOJNETHHE TpaBbl. JKu3HEHHBIE (HOPMBI
JKUBOTHBIX: THIPOOHOHTHI, T€0ONOHTHI, a3p0o0roHTE. OCOOEHHOCTH CTPOCHHUS U 00pa3a )KU3HHU.

buorndeckne ¢dakropbl. Bumel OMOTHYECKHX B3aWMOMEHCTBUI: KOHKYPEHIWS, XUITHHYECTBO,
cuMmbuo3 u ero ¢opmel. [lapazuTusm, Koomepanus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpoduueckue B3ammoneicTBus (Tommyeckue, Gopudeckue, Ghadpuieckue).
3HaueHne OMOTHYECKUX B3aMMOCHCTBUN IS CYIIECTBOBAHUS OPTraHU3MOB B cpejie ooutanus. [lpuHiun
KOHKYPEHTHOTO HCKITFOUSHHSI.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: «JKonoruueckue GakTopbr», «CBETOBOU CHEKTPY, «IKOJOTHUECKUE TPYIIITHI
JKUBOTHBIX TI0 OTHOIICHHIO K CBETY», «TeIIOKpOBHBIE >KUBOTHBIEY», «XOJOIHOKPOBHBIE >KHBOTHBIE,
«Du3nonornyeckue aAanTaldd KUBOTHBIX», «Cpembl oOWTaHHMsI Opranu3MoBy», «buonormueckue
puT™MB), <«OKuzHeHHBIE (OpMBI pacTeHHil», <«OKu3HeHHBIE (OPMBI JKUBOTHBIX», «JKOCHCTEMA
IIMPOKOJUCTBEHHOTO Jieca», «JKOCHUCTeMa XBOWHOTO lecay, «llemn muranusy, «XHITHUYECTBOY,
«[lapazutuzmy», «Konkypenuus», «CuMo1o3y», «KomMmeHcannzmy.

O6opynoBaHue: repOapuy pacTeHH M KMBOTHBIX, MPUCIOCOOJICHHBIX K BIIMSHHUIO Pa3IUYHBIX
AKOJIOTHYECKNX (PAKTOPOB, repOapuu CBETONOOUBBIX, TEHENOOMBBIX W TEHEBBIHOCIWBBIX PACTCHHH,
CBETONIIOOMBBIE, TEHETIOOMBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIE PACTEHUs, repOapuv W KOJUICKIIUH
TEIIONOONBBIX, 3UMOCTOWKMX, MOPO30yCTOWYMBBIX pacTEHHi, uydena NTHIl W 3Beped, repbapuu
pacTeHui, OTHOCAIIUXCS K TUrpoduTam, kcepouram, Me30uTaM, KOMHATHBIE PACTCHUS JAHHBIX TPYIIIL,
KOJUIEKIIUU JKMUBOTHBIX, OOMTAIONIMX B Pa3HBIX CpellaxX, TepOapui M KOJUICKIIMY PACTEHUH W KUBOTHBIX,
00aafoNMX YepTaMH TMPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, repOapuu H
KOJUIEKIIUU PACTECHHUI 1 )KUBOTHBIX PA3TUYHBIX )KH3HEHHBIX (hOPM, KOJUIEKIIHH KHUBOTHBIX, Y4aCTBYIOIIIX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JladopaTopHasi pa6oTa «BrIsIBICHIE TPHUCTTOCOOICHHI OPTaHU3MOB K BIIFSTHUIO CBETAY.

JladopaTopHasi pa6oTa «BrIsIBICHIE PUCTTOCOOICHI OPTaHU3MOB K BIIFSTHUIO TEMIIEPATYPBD».

JlabopaTopHas padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUH U3 PA3HBIX MECT OOUTAHWUSI.

Tema 8. Jko0rust BUAOB U MOMYJISIIIUI

DKOJIOTUYECKUE XapaKTePUCTUKU MOMysiun. [lomynsius kak Ouonornveckas cucrema. Poib
HEOJTHOPOJTHOCTH Cpelibl, (PU3muecKux OapbepoB U 0COOEHHOCTEH OWONOrMH BHIOB B (HOPMHUPOBAHWUU
NPOCTPAHCTBEHHOM CTPYKTYpbl momyisinuid. OCHOBHBIE TIOKa3aTeNd MOMYJSILHMU: YUCICHHOCTS,
TUIOTHOCTh, BO3pPAcTHAass W TOJIOBAasl CTPYKTypa, POKIAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaIusl.
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OKonorudeckasi CTpykTypa nomysinuy. OneHka YUCIeHHOCTH MOy AU, JInHaMUKa MOy ISy
U e€ peryisiuud. buotnyeckuil noTeHMan nonyysuu. MoaenupoBanrue TMHAMUKHA Tony . Kpusbie
pocta 4ucCIeHHOCTH nomynasauuu. KpuBble BBDKMBAaHHA. Perynsuus 4YMCIEHHOCTH NOMYJSALUN: pOJb
(GakTOpOB, 3aBHUCSAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. DKOJOrmdyeckue crparerud BugoB (- m K-
CTpaTeTun).

ITonsTre 00 sKoMOrUIecKol HuIIe BUAa. Mectoobutanre. MHOroMepHas MOZAEIb SKOJIOTHIECKOM
Hun [Jx .M. Xatunncona. Pazmepsl akonornyeckoit Huiy. [loTeHmanbHas U peajan30BaHHas HULLIN.

Bun kxak cuctema nomynsanuil. Apeansl BunoB. Bunsl v ux >kM3HEHHbIE CTPATETHH. DKOJIOTHUECKHUE
OKBHBAJICHTEHI.

3aKOHOMEpPHOCTH IOBEACHUS M MUTpalUil >KMBOTHBIX. bHonornueckue MHBa3UM Uy>KEPOTHBIX
BUJIOB.

JdemoHcTpanuu

IToprper: Ixx. M. XaT4nHCOH.

Tabmuupel U cxeMbl: «DKOJOTHYECKHE XapakTepUCTUKU nomyssiuuny, «l[IpoctpancrBeHHas
CTpYKTypa momyiasiuun», «Bo3pacTHple mupamuisl nomyisinun», «CKOPOCTh 3aceleHHs MOBEPXHOCTH
3emMiH pa3IMYHbIMUA OpraHu3MaMuy», «Mopeinb 3koioruueckoil uumu Jix. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIUN YKHBOTHBIX.

JlabopaTopHasn padora «IIpucmocobieHus: ceMsiH pacTeHUH K pacCEIICHUIOY.

Tema 9. JkoJiorust c0001IECTB. IKOJIOTHYECKUE CHCTEMBI.

CoobuiecTBa opranu3MoB. bronenos u ero ctpykrypa. CBsi3n MeXy OpraHu3MaMu B OHOIIEHO3E.

Okocucrema kak oTkpeitas cucrema (A. Jx. Tencnm). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B
9KOCUCTEME: IPOIYLEHTbI, KOHCYMEHTHI, peAyLeHTsl. Tpoduueckue ypoBHH. Tpoduyeckue 1enu u ceTu.
AbuoTtnyeckue 0510kH SKocucTeM. [10UBBI 1 MBI B 3KOcUCcTeMaxX. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE NTOKA3aTeNH YKOCUCTEMBI. broMacca 1 mpomykius. DKOJOTHYeCKHE MUPaMHUIbI YUCET,
OMOMAacChl ¥ SHEPTHUH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uyxmyayuu. HanpaBieHHbIE
3aKOHOMEpHBIE CMEHBI COO0IIECTB — cyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU M MX MPUYWHBI.
AHTpOIIOTeHHbIE BO3JACHCTBUS Ha cykueccuu. KimmakcHoe coobuiectBo. buopazHooOpasue u mosHoTa
KpPYroBOpOTa BENIECTB — OCHOBA YCTOWYHNBOCTH COOOIIECTB.

IIpuponHeie »KOCHCTEMBL. JKkocucmemsl 03Ep U peK. IKocucmemvbl MOpeu U OKeaHos.
Dkocucmemsvl myHOp, 1€C08, cmenel, nNycmbvitb.

AHTpONOreHHBIE 3KOCUCTEMBI. ArposkocucreMa. ArponeHo3. Paznuunsa Mexay aHTpOIIOT€HHBIMU
Y TIPUPOIHBIMHU 3KOCHUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreMm. l'opoxackas ¢uopa u ¢ayHa.
CuHaHTpOonH3auusi ropoackoil Qaynsl. buonorndeckoe n X03HCTBEHHOE 3HAYEHHE arpoO3KOCHCTEM H
ypOO3IKOCUCTEM.

3aKkOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OpPraHMU3MOB B 3KOcucTeMax. Poib
KACKaoHo020 3hpexma u 8ud06-30upuramopos (Kuouesvix 6u0o8) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »BHeprum MW BEUIECTB MEXKJIY CMEXKHBIMU JKOCHUCTEMaMH. YCTOHYMBOCTh OpPraHU3MOB,
MIOIYJIALMN ¥ SKOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOT€HHBIX BO3ACHCTBUI.

Mexanusmvl 6030elicmeus 3a2pssHeHUl PA3HbIX MUN08 HA CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM,
NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOAOSUHUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeusi. MeTo10IoTHsI MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX SKOCHCTEM.

JleMoHCcTpanun

IToptper: A. JIx. Tencnu.

Tabmumsr u cxembl: «CTpykTypa OMOIEHO3a», «ODKOCHCTEMa INHPOKOIMCTBEHHOTO JIecay,
«2QxocucTeMa XBOWHOTO Jieca», «PyHKIIMOHABHBIE TPYIIBI OPraHU3MOB B dKocucTeMe», «KpyroBopot
BEIIECTB B dKocucTeMe», «llemn muranus (macrOWIIHAs, AETPUTHAS)», «IKOJOTHYECKAs MUpaMHUIa
gHucem», «IKOJoTHIecKas mupaMuaa OnomMacce, « DKOJIoTHYecKas mupaMua sHepruny», «O06pa3oBaHne
6omoray, «llepBuuHas cykneccus», «BoccTaHOBIEHHE Jeca IMOCIE TMOXapay, «IKOCHCTEMa O03epay,
«ArpoueHo3», «KpyroBopot BeliecTB 1 IOTOK SHEPTUH B arpoleHosey, «llpumepsr ypboskocuctem».

ObopynoBanue: repOapuu pacTeHUH, KOJJIEKIMH HACEKOMBIX, Yydesia NTHLl U 3Bepei, repdapun
KyJBTYPHBIX ¥ TUKOPACTYIIUX PACTEHUI, aKBAPUYM KaK MOJEIb YKOCUCTEMBI.

IIpakTyeckas padora «/3yueHue u onucaHue ypoo3KOCUCTEMBLY.
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JlaGopaTopHas padorta «l3ydenmne pasHOOOpa3ms MEJKUX MMOYBEHHBIX WIEHUCTOHOTHX B Pa3HBIX
JKOCHCTEMaX).

Okekypensi «OKCKypcus B TUOMYHBIN OuoreomeHo3 (B IyOpaBy, OepesHSIK, €JbHUK, Ha
CYXOZOJbHBIN WU OMMEHHBIH JyT, 03€p0, 00JIO0TO)».

IKCKypcHus «IKCKYPCHsI B arpO3KOCHUCTEMY (Ha TOJIE MITH B TETUTMYHOE XO3SICTBO)».

Tema 10. buocdepa — riaodaabHast IKOCHCTEMA

Buocdepa — obmermnanerapaas obonouka 3eMid, TIe CYLIECTBYET HWJIM CYIIECTBOBANA YKU3Hb.
PazButne mpencrasienuii o Ouocepe B Tpymax J. 3rocca. Yuenue B. U. Bepuaackoro o 6mocdepe.
Ob6mactu 6buoceps! u e€ cocras. JKupoe BemecTBo 6rocheps! U ero HyHKITHIH.

3aKOHOMEPHOCTU CyIliecTBOBaHMs Ouocdepbl. OcoOeHHOCTH OHOchepbl Kak IOOATbHON
sKocucTeMbl. JluHamuueckoe paBHoBecue B Ouoctepe. KpyroBopoTsl BeliecTB U OHOr€OXMMUYECKUE
IUKIBL (YTIepoaa, a3oTa). PUTMUYHOCTS siBIeHUi B Onocdepe.

3onansHOCTE Onocdepsl. [lonsate o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpa, XBOWHBIE Jieca,
CMEIlIaHHbIe W IIUPOKOJIMCTBEHHBIE JI€Ca, CTEMNH, CaBaHHbI, IIyCTHIHU, TPOITUUECKHUE Jieca, BHICOKOTOPHSI.
Kimmar, pacTuTenbHbII 1 )KHUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa n (pyHKIMS KUBBIX CHCTEM, OIIEHKA HX PECYpPCHOTO TOTEHIHMana M OHOoCQepHBIX
byHKIUA.

JdeMoHcTpanuu

[optpetsi: B. 1. Bepnanckuit, 3. 3tocc.

Tabmuet u cxemsl: «Ieocdepst 3emmm», «KpyropopoT azota B mpupoae», «Kpyrosopor yriepoaa
B nipupoae», «KpyroBopot kucioposa B mpupozae», «Kpyropopot Boabsl B ipupoe», «OCHOBHbIE OHOMBI
cymm», «Knumatuueckue  mosica  3emum», «Tynapa»,  «Tairay, «CMelIaHHBIA  JEC»,
«[IlupokomucTBeHHbIH ecy, «Cremnby, «CaBanHay, «IlycToiasay, « Tponudeckuit gecy.

OGopynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUHU JKUBOTHBIX.

Tema 11. UennoBek u okpyxkawmasi cpeaa

DKOJIOTHYECKre KPHU3WCHl W WX TpHYUHBL. BosmelicTBue denmoBeka Ha Omocdepy. 3arps3HeHHe
BO3AyHIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOW cpeapl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymenne noussl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHne KiarMara.

AHTpPOTIOTEHHOE BO3JIEHCTBHE HAa PACTUTENBHBIA W XKUBOTHBIA MHUp. OXpaHa PacTUTENBHOTO U
JKUBOTHOTO MHupa. OCHOBHBIE TMPHUHIMUIBI OXpaHbl TpUponbl. Kpacuble kHurn. Oco0o oxpaHseMmble
npupousie Teppuropun (OOIIT). boranuueckue caapl ¥ 300J0THYECKHE TTAPKH.

OCHOBHBIE TPHHIUIBI YCTOHYHMBOTO pPAa3BUTHS YeJIOBEUECTBA M NpUPOABL. ParmoHandpHOE
MIPUPOJIOTIONH30BAHNE M COXPAHEHHE OHMOIIOTHYECKOro pasHooOpasus 3emum. OOIue 3aKOHOMEPHOCTH
TI00ANBHBIX  OKOJIOTHUECKHX KpH3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3MCa W €ro BEpOSATHBIE
MOCIIEICTBUSL.

PazBuTHE METO/IOB MOHUTOPHWHTA PAa3BHTHS OIACHBIX TEXHOT'CHHBIX MporieccoB. CucmemHubie
uccredosanus nepexoda K pecypcocoepezaroweli U KOHKypeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoodbpaszue u buopecypcuvl. Hayuonanwrvie ungopmayuonnvie cucmemvl, obecneuugaoujue 00Cmyn K
uHgopmayuu no coOCMOAHUI0 OMOENbHBIX U008 U IKocucmem. OCHOBbL IKOPeAOUTUMAYUY IKOCUCHEM U
€cnocob08 6opvovl ¢ buonospescoenusMU. Pexoncmpyxyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuuer 1 cxeMsl: «3arps3HeHne aTMocdepbl», «3arpsisHeHue ruapochepbl», «3arps3HeHHe
nouBs», «llapaukoBeiii 3 dexT», «Oco00 oxpaHseMble NPUPOIHBIE TeppuTOopHM», «Moxaenu
YIIPABIISIEMOTO MHUPA».

ObopynoBanue: ¢ororpaduu OXpaHIEMBIX pPacTeHHU u >KMBOTHBIX KpacHoit kuurm Poccuiickoit
®enepannn, KpacHoil KHUTH peruoHa.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIC, METAPEeIMETHBIE H IPEAMETHBIE.

B crpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHS IIPOrpaMMbl 110 OHOJOTWH BBIJCIICHEI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYAIOIIMMHUCS POCCHHCKOW TPaKJAaHCKOW HIEHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOMPENENIECHUIO, HAluuue MOmueayuu X
00y4YeHHIO OWOJNIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAJULMN Pa3BUTHA OMOJIIOTMYECKOrO 3HAHMSA, 20MOGHOCHbL U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [ESATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TPHUCYIIUMHU CHCTEME OHOJOTHYECKOTO0 O00pa3oBaHMA, HAIuyue HPABOCOIHAHUS
9KOJIOTMYECKOH KYNbTYpPBl, CHOCOOHOCHU CMABUMb €N U CTPOUTH JKU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yabTAaThl OCBOEHHSI IPOIPAaMMBbI IO OHMOJIOIMU JOCTUTAOTCS B €IMHCTBE yUeOHOM
M BOCHHUTATEIbHOW  JIEATENIBHOCTM B  COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCUHCKUMHU
COLIMOKYJIETYPHBIMH, HCTOPHUECKIUMH U TyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU, IPUHATHIMHU B OOIIECTBE
NpaBWIaMHd W HOPMaMH{ IOBEIEHHS M CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS H
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH IMO3WLMU JUYHOCTH, NATPUOTH3MA M YBaKEHHA K 3aKOHY U
MPaBOMOPSAKY, YEIOBEKY Tpy/Ja H CTaplieMy OKOJICHHIO, B3AUMHOTO YBKEHHsI, 0EPEKHOTO OTHOIICHHSI
K KyJIbTYpHOMY HACIEOUI0O U TPaJHLMsIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cperie.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS Yy4eOHOro mpeaMeTa «bHOIOTHS» JOIKHBI OTpaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUarOIINXCsl PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlMi, TIO3UTHUBHBIX  BHYTPCHHUX  YOEXKICHHH,
COOTBETCTBYIOIIMX TPAAMIMOHHBIM LEHHOCTSAM POCCHICKOTO OOIIECTBa, pPaCIIUPEHHE >KU3HEHHOTO
ONbITA U OMbITa JESATENPHOCTH B MPOLECCE pealu3allid OCHOBHBIX HaIlpaBie€HUI BOCHUTATEIHHON
JesITeIbHOCTH, B TOM YHUCIIE B YACTH:

1)rpa:kgaHcKoro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH O0Y4YalONIerocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATENILHOCTH IPH CO3JAaHUHM Y4YEOHBIX IPOEKTOB,
peleHny y4eOHbIX U T03HABATENbHBIX 3371a4, BBINOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpENENATh COOCTBEHHYIO MO3MLMIO 10 OTHOIICHHIO K SBJICHUSM COBPEMEHHOM
SKM3HA U OOBSICHATE €€,

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOJCHUCTBHS
Jroziel ¢ pa3HbIMU YOSKACHUSIMHU, KYJIbTYPHBIMH LEHHOCTSMH U COLMAIIEHBIM TIOJIOKEHUEM;

TOTOBHOCTB K COTPYZHUYECTBY B IPOIIECCE COBMECTHOTO BBIITOIHEHUS yUeOHBIX, TO3HABATELHBIX
U HCCIIeIOBATEIbCKUX 3aJay, YBRKHTEIHLHOTO OTHOIIEHHWS K MHEHHIO OINMOHEHTOB MpPU O0CYKACHUH
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOM ESITENbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM IPakJaHCKON MICHTUYHOCTH, MATPUOTH3Ma, YBAXKEHHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Niepe]] PonHON, ropocTH 3a CBOM Kpaid, cBoro PonnHy, cBOH S3bIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIEe MHOTOHAITMOHAIBHOTO Hapoia Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAMI0O W TAaMITHUKAM MPHPOIBI, IAOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKMX Y4YEHBIX B CTAHOBJICHHWE WM DPa3BUTHE OHOJIOTHH,
TMOHUMAaHUsl 3HaYeHUs OWOJIOTHH B MO3HAHWUHM 3aKOHOB TPUPOJIBI, B KH3HH YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHas yoeskIEHHOCTh, TOTOBHOCTD K CIIY>)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3@ €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS :
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OCO3HaHME AYXOBHBIX [IEHHOCTENH POCCUICKOTO HApO/a;

c(hOopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSA, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLIGHUBATh CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI 1 IEHHOCTH;

OCO3HaHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTONYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM DOAWTENSIM, CO3AHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHS LIEHHOCTEH ceMelHOMN JKU3HU B COOTBETCTBHHU C TPaIUIMsAMHU HaponoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHEe K MHUpY, BKIIOYas ACTETUKY OBITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE SMOLIMOHAIBHOTO BO3/IEHCTBHUS KUBOW MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHWIO B Pa3HBIX BHIAX HCKYCCTBAa, CTPEMIIEHHE MPOSBIATh KadecTBa
TBOPYECKOHN THYHOCTH;

5) ¢uznyeckoro BocnuTaHMs, (POPMHUPOBAHUSA KYJIbTYPHl 310POBbSI U IMOLHOHAJILHOIO
Oaaromosyums:

MOHMMAaHUE W pealu3alus 370pOBOro M 0e30macHOTo o0pasza XKU3HH (30pOBOE NHTaHWE,
COONIIOJICHNE THTHEHUYECKUX TIpaBHUI M HOPM, COaJaHCHUPOBAHHBIA PEXUM 3aHSATHH W OTABIXA,
perymsapHas (pu3nueckas akKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MOHUMaHHE IICHHOCTH TPaBUJ WHIWBHYaTbHOTO U KOJUIEKTHBHOI'O OE30MAacHOTO IMOBEICHUS B
CUTYyalUsX, YTPOXKAIOIIUX 37I0POBBIO M KHU3HHU JIIOJIEH;

OCO3HAaHWE TIOCTENCTBUH W HENpPUATHUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS aJKOTOII,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOI0 BOCIMTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAaHWE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOHM [IEATENHHOCTH TEXHOJOTHMYECKOWM W COIMAIbHOW HamlpaBIeHHOCTH,
CIOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATE TAKYIO JESITEIBHOCTS;

UHTEpEC K pa3muyHbiM  cdepaM MpodecCHOHANbHON JeSITENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaTu30BhIBATh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHUIO M CAMOOOPA30BaHUIO HA TIPOTSHKEHUH BCEH JKU3HM,

7) 3K0JOTHYEeCKOTO BOCTUTAHUSI:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJje, OCHOBE
e€ CyIecTBOBaHUS;

TIOBBINICHHE YPOBHS KOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHNE OMbITA IUIAHUPOBAHUS TOCTYIKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIEICTBHUU [T OKPYKAFOIIEH CPEebl;

OCO3HaHUE TI00ATLHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U ITyTel UX PelIeHNS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpeTaeMble MPU HM3yYeHHH OWOJIOTMU 3HAHUS U YMEHUS MpU
pelieHny TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOICHUE TPABHII
MOBEJICHUS] B TPUPOJIE, HANPABICHHBIX HA COXPaHEHHE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHJIOB,
3KOCUCTEM, OUOChEpHI);

AKTHBHOE HEIIPUSITUE ACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NPUPOLHOW cpene, yMEHHUe
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
NpeOoTBpPaIIaTh HX;

HaJIMYMeE Pa3BUTOTO SKOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTUIECKON KYIbTYPhI, ONbITA IEATSILHOCTH
9KOJIOTHYECKOH  HAlpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS HMH B  II03HABaTEJILHOH,
KOMMYHHMKAaTUBHOH M COLMAJbHOM NMPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEILHOCTH
9KOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOIIECTBEHHON NMPaKTHKH, OCHOBAHHOTO Ha JIMAJIOre KYJIBTYpP, CIIOCOOCTBYIONIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW U YMTATEILCKON KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEXIY
JIFOAMU M IO3HAHUSI MUPA;

MOHMMaHue crenu(Uuky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
paIOHABHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO TPENCTaBICHHS 00 OKPYKaroIleM MHUpe
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KaK O €IMHCTBE MPHUPOJIBI, YeTIOBEKa M OOIECTBA, B IO3HAHUH IIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIeHUN
npoOJIeM COXPaHeHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsi COBPEMECHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YPOBHS PAa3BUTUSl MEOUIMHBI, CO3[JaHHE TIEPCIEKTUBHBIX OHMOTEXHOJIOTHH, CHOCOOHBIX pelaTh
pecypcHbIe TIPOOIEMBI PAa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA M3 INIOOATBHBIX SKOJOTMYECKHX
npobiieM ¥ o0ecrmedeHust Iepexona K YCTOWYMBOMY pa3sBHTHIO, PAlMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOAHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B TIONYYEHHHM OHOJIOTMYECKHX 3HAHMHM B IIEIAX IOBBILCHHS OOIIEH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOyyaromuxcs, GopMupyeMoii Ipu U3y4eHHUH OHOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB TIO3HAHHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIONIB30BaTh TONydaeMble 3HAHMS JUI aHaIW3a M OOBSICHEHUWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXOISIINX B HEM HM3MEHEHH, yMEHHE JelaThb OOOCHOBAHHBIC 3aKIIOUYCHUS HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIMXCS IAHHBIX C LIENbI0 MOTY4YeHHs JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIB30BaTh OMONOTHYECKHE 3HAHHS IS PEUIeHHs HpodieM B
peaNbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAHME [IEHHOCTH HAayYHOH JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOCKTHYIO U
HCCIIEZIOBATEIBCKYIO IESITIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HETPEPHIBHOMY O00Pa30BaHHUI0 M CaMOOOPa30BAHUIO, K AKTHBHOMY
IMMOJIY4YCHHUIO HOBBIX 3HAHUH 1O 6I/IOJIOFI/II/I B COOTBCTCTBUU C ) KU3HCHHbBIMU HOTpe6HOCT$1MI/I.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeameTra «bromorus BKIIOYaloT: 3HAYHMBbIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS MEKIUCIHIUIMHAPHBIE  (MEXIPEIMETHEIE)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOIINE LETOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEHU(UKY METOIOB
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBICHHUE, MPOIECC, CUCTEMA,
Hay4HbI (DaKT, MPHHIUIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCcIeIoBaHUe, HaOJIroIeHME,
U3MEpEHHe, OSKCIEPUMEHT U Jpyrue); YyHHBEpcalbHble y4yeOHbIe JEHCTBHS (TIO3HABATENbHEIE,
KOMMYHHKATUBHBIE, PETYJISSTUBHBIE), oOecreunBaronye GopMrupoBanne GyHKIMOHATEHONH IPaMOTHOCTH
U COIMAJbHOM KOMIIETCHIIMU OOYYaIONIMXCS;, CIHOCOOHOCTh OOYYaroIIUXCsl HMCIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHble y4yeOHbIE JCWCTBHS B
MO3HABATENILHON M COLUATIBHOM MPAKTUKE.

B pesynbrate u3ydeHus OMOJIOTHH HA YPOBHE CPEIHETO 00IIero oOpa3oBaHMs y 00yYaromerocs
OyxyTr cdopMHpOBaHBl IO3HABAaTEIbHbIC YHUBEPCAIbHBIC Y4eOHbIE IEHCTBHUs, KOMMYHHKAaTHBHBIC
YHHUBEpCalbHble Y4eOHbIE IEHCTBHUS, PETYJISATUBHBIC yYHUBEpCAJIbHBIE yueOHBIE NEHCTBUS, COBMECTHAs
JeSITETBHOCTb.

MeranpeaMeTHble pe3yabTaThl OCBOSHHS MPOrPAaMMBI CPEIHEr0 00mero oOpa3oBaHUs JIOJKHEI
OTpakaTh:

OBiaieHHe yHUBePCATBLHBIMH Y4eOHBIMYU MO3HABATEILHBIMH AeCTBUAMU:

1)0a3oBble JIorn4eckme JedcTBHS:

CaMOCTOSITETIbHO (POPMYITPOBATE M aKTyaIM3UPOBATh MIPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPH OCBOCHWH 3HAHWN NPUEMBI JIOTHYECKOTO MBIINUICHHS (aHain3a, CHHTE3a,
cpaBHEHHs, Kiaccupukanmuy, o000IIeHNS), PACKPBIBATH CMBICT OMOJIOTHMYECKUX MOHATUN (BBIIENATH WX
XapaKTepHbIE IPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMHU HOHSITHAMHN);

OTIPENIeNIATh LENN ACATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JTOCTHXKEHHsI, COOTHOCUTD
PE3YIBTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LICIIAMU,

WCIIOJIb30BaTh OMOJIOTHYECKHE IOHATHS ISl OObsICHEHUS (PAKTOB M SBJICHHUH KUBOU MPUPOIBI;

CTPOUTH JIOTWYECKHE PACCYXIEHHUsS (MHAYKTHBHBIC, ICAYKTUBHBIC, 10 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEUYHS B pacCMAaTPUBAEMBIX SIBICHHUSAX, (OpPMyIHUpOBaTh BBIBOIABI U
3aKIIOYCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIE CpEICTBa ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBS3eH W
OTHOLIEHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TakkKe MPOTHBOPEYHH pasHOro poja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHNKAX;
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pa3pabaTeiBaTh IUIAH pEHICHUS TPOOJIEeMBbl ¢ YYETOM aHali3a WMEIONIMXCS MAaTepUANIbHBIX H
HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBUEC PE3YJIbTATOB IICNISIM, OIICHUBATh
PUCKH TIOCIIECTBUI JICATEIILHOCTH;

KOODIWHUPOBAaTh ¥  BBINONHATH pPa0OTy B  YCIOBUSAX PEaNbHOTO, BUPTYaTbHOTO W
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEAaTHUBHOE MBIIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

2)0a30BbIe HCCTIEA0BATENbCKHE TeHCTBUMA:

BJIAJICTh HAaBBIKAMH YYeOHO-WUCCIIEIOBATENBCKONH ¥ TPOCKTHOW JESTEIBHOCTH, HaBBIKAMU
paspeiieHus: mpooyieM, ClIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, TPUMEHCHHUIO PA3JIUYHBIX METOOB TTO3HAHNUS;

UCTIONIb30BaTh  pPa3jMYHbIC BUJBl JICATEIBHOCTH [0 TMOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETalluy, MPeoOPa30BaHUI0 U MPUMEHECHUIO B YUCOHBIX CUTYAIUsX, B TOM YHCJC TPU CO3AaHUU
Y4eOHBIX M COIMATBHBIX TPOEKTOR;

(GopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMU
TIOHATHSIMHU ¥ METOJaMHU;

CTaBUTh ¥ (POPMYITHPOBATH COOCTBEHHBIE 33]aui B 00pa30BaTeIbHON JACSITCIBHOCTH M )KU3HEHHBIX
CUTYaIUsAX;

BBISIBIISITh TIPUYMHHO-CIICICTBCHHBIC CBSI3U W aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATH THUIOTE3y €
pellIeHus, HAXOAWTh APTYMEHTHI JUIsS JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHMI, 3a]laBaTh INapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAITM3UPOBATh TIOJYYCHHBIC B XOJI¢ PCIICHUS 3aa4d Pe3yJIbTaThl, KPUTHYCCKH OIICHUBATH WX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MCHEHUE B HOBBIX YCJIOBHSIX;

JIlaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

OCYILECTBIATh IICTCHATIPABICHHBI TMOMCK TIEPeHOca CPeACTB U CHOCOOOB  JEHCTBUS B
po(heCcCHOHANBHYIO CPENy;

YMETh NIEPCHOCUTH 3HAHUS B TIO3HABATEIIBHYIO U MPAKTUYCCKYIO 00J1aCTH )KU3HEIEATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJXObI U PEIICHHS, CTABUTh MPOOIEMbI U
3aJ1a4H, JIOIYCKAOIINE aJIbTCPHATUBHBIC PEIICHHUSI.

3) pabdota c undopmanmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(MOpMANUU (TEKCTe yueOHOro MocoOus, HAY4HO-
MOMYJISIPHON JTUTEPAType, OMOIOTHUECKUX CIOBApsAX M CIPABOYHHUKAX, KOMITLIOTEPHBIX 0a3aX JaHHbIX, B
WuTepHeTe), aHaM3upoBaTh MHGOPMAIMIO PA3JIMYHBIX BHJIOB M (OPM MPEACTABICHHS, KPUTHUECKU
OLICHUBATH €€ JJOCTOBEPHOCTh W HEMPOTHBOPEYHBOCTD;

(bopMyJIHPOBATh 3aMPOCHl K IPUMEHSTh Pa3IMYHBIC METOBI MPH MOUCKE U 0TOOPE OMOIOTUUECKON
uHpOpMAIUH, HEOOXOAMMOH JIJIsl BHITIOJHEHMSI YUeOHBIX 33134,

npuoOpeTaTh  OMBIT  KCIIOJIB30BaHUSA  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY AKTUBHOTO MCIIOJIb30BAHHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BHIOMPATh ONTUMAIBHYIO (OPMY MpeacTaBiICHUs OMOJOTHYECKON HMH(OPMAIIUU
(cxeMbl, rpaduKy, TMarpaMMbl, TAOJIHIIbI, PUCYHKH U JIPYTOE);

WCIIOJb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA NPpHU padboTe ¢ OMoIornieckoi nHpopMaluei:
MPUMEHSATh XUMUYECKHe, (PU3NYECKUE U MAaTEMAaTHYSCKUE 3HAKH M CUMBOIIBEI, (hOpMYIIbl, aO0OpeBHaTypy,
HOMEHKJIATYpPY, UCIIOJIb30BaTh U IPe0OPa30BhIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMHU PACIO3HABAHUS W 3alUTH MHQOpMAanuy, WH(HOPMAIMOHHOW 0€30MacHOCTH
JUYHOCTH.

OeBjaieHHe YHUBEPCAILHBIMH KOMMYHHUKATHBHBIMH JIHCTBUSIMHU:

1)o0menue:

OCYIIECTBISATh KOMMYHUKAIIMU BO Bcex c(epax >KWM3HW, aKTHBHO y4YacCTBOBATH B JHAIIOTE HITU
JIUCKYCCHU TI0 CYIIECTBY OOCY>KITaeMod TeMbl (yMEHHE 3ajlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJILHO BBINIOJHEHUS MTpejlaracMor 3aJauu, YYUTHIBATh UHTEPECHl U COIIACOBAHHOCTH MO3UIIUH
JIPYTHX YYaCTHUKOB JIMAJIOTa WU IUCKYCCHN);

pacrno3HaBaTh HeBepOalbHbIE CpencTBa OOIIeHHS, MOHMMATh 3HAYCHHE COIMAIbHBIX 3HAKOB,
NPE/ITOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallMii, yMETh CMATYaTh KOH(JIUKTBI U BECTH
MIEPETOBOPBI;
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BJIAJICTh PA3IMYHBIMU Crioco0amMu OOIICHUS W B3aWMOJICHCTBUS, IMOHUMATh HAMEPEHHS JPYTHUX
JOJIeH, IPOSBIATh YBAXKHUTEIHHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOH ¢opme popMmymnnpoBath
CBOM BO3pa)KEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecTHAS 1eSITEIbHOCTD:

MMOHUMATh W UCIOJIF30BaTh MPEUMYIIECTBAa KOMAaHIHOW ¥ MHIWBUAYATHHON paOOTHI TIPH pEIICHUN
Ouosornveckoi  MpoONeMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aMMOICHCTBUS TIPY pelIeHny yueOHOH 3a1aum;

BBIOMpAaTh TEMATHKy W METOABl COBMECTHBIX [eHCTBHI C Yy4ETOM OOIMHMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMUMATh 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBAaTh U KOOPAUHUPOBATH AEHCTBUSA 1O €&
JOCTH)KEHHIO: COCTaBJIATh IUIAH JCUCTBHUM, paclpenesiarh pold C y4ETOM MHEHUN YYaCTHHKOB,
00CyXaTh pe3ybTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKAOTO YJYacTHHKA KOMaHAbI B OOLIM pe3yJbTaT Mo
pa3pabOTaHHBIM KPHUTEPHSIM;

npeajsaraTb HOBBIE MPOEKThl, OLECHUBATh HAECH C TO3ULIUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh NHUIIMATHBHEIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1)camoopranuzanms:

WCIIONB30BaTh OWOJIOTWYECKIE 3HAHMS NI BRISIBICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYallHAX;

BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWH [ENEeBblE M CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBHUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KHUBOW MPUPOAE, CBOEMY 3J0POBBIO U 300POBBIO
OKPY’KaOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATENBHYIO IEATCILHOCTD, BBISBIISATH IPOOIEMBI, CTABUTh H
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOM JESITEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENTLHO COCTaBIISITh IUIAH pEIIeHUS NpoOJaeMbl ¢ y4ETOM HMEIONINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTEHHN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

pacimpsTh paMKH Y4e0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeTaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €Tr0, OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco6CcTBOBaTh (POPMHUPOBAHHIO ¥ MPOSIBIIEHUIO MIMPOKON SPYAUIIMU B Pa3HBIX 00JIACTIX 3HAHUH,
MTOCTOSTHHO TIOBHIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbB.

2)CaMOKOHTPOJIb:

JlaBaTh OILIGHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JI€ATENBbHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH ITO3HABATEJILHOW PEQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICIIUTENILHBIX TIPOIECCOB, MX PE3YJbTATOB U OCHOBAaHWH, HCIOJIB30BaTh NMPHUEMBI pedieKcuu st
OLIEHKM CHUTYaIlH, BBIOOPa BEPHOTO PELICHHUS;

YMETH OIIEHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JAEATEIHHOCTH;

3)npunsTHE ceOsl U APYTHUX:

NPUHUMATh ce0sl, TOHUMasl CBOM HEOCTATKU M JOCTOMHCTBA;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB JAE€ATEIHHOCTH;

MpU3HABATh CBOE MPABO M MPaBO JIPYTHX Ha OIMINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3UIMHU IPYTOTO YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

IIpenMeTHbIe pe3ynbTaThl OCBOCHHUS COJepKaHUS ydeOHoro mpemmera «buomorus» Ha
yIIyOJEHHOM YpOBHE OPHEHTHUPOBAaHBI Ha oOOecledeHne NPOQWIBHOTO OOY4YeHHs OOydJarouIuxcs
omosorn. OHM BKJIIOYAIOT: CHEHU(PUICCKUEC I OHWOJIOTHHM HAydYHBIC 3HAHHWSA, YMEHHS W CIOCOOBI
JEHCTBUII TI0 OCBOCHWIO, HMHTEPIPETAMM W MpeoOpa3oBaHUIO 3HAHWM, BWJABI JCATEILHOCTH IO
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MOJTyYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX, a TAK)KE B PEabHBIX JKU3HEHHBIX
cutyarusix. llpenqmeTHeie pe3ynpTaTsl MPeACTaBIeHBI IO TOAaM U3Y4EHUSI.

[IpeamerHble pe3ynbTaThl OCcBOeHUs ydeOHoro mpeamera «buonmorusi» B 10 knacce ROMKHEL
OTpaXKaTh:

c(hOopMHUPOBAaHHOCTh 3HAHWUH O MECT€ W PONH OHOJOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBAaHUHN E€CTECTBEHHO-HAYYHOW KapTWHBI MHUpPA, B MO3HAHWHA 3aKOHOB TPHUPOIBl M PEIICHUH
npobjeM paluOHAIBHOTO MPHPOJONONB30BAHUS, O BKJIAAEC POCCHHUCKUX W 3apyOeKHBIX YYEHBIX B
pasBUTHE OWOJIOTHH;

BIQJICHHE CHCTEMOW OWOJOTMYECKWX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOITOJIATAIOIINE
OWolornuecKkue TEPMHHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTabolu3M, TOMeocTas,
CaMOperyJisilus, CaMOBOCIPOW3BEACHUE, HACIEACTBEHHOCTh, W3MEHUYMBOCTb, POCT M Pa3BUTHE),
omomornueckne Teopun (kmeroddas teopus T. IlIBamna, M. Illmefinena, P. BupxoBa, xpomocoMHas
Teopust HacieactBeHHoctd T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOrooOpasus u
NPOUCXOXKICHHUA KYyJIbTYPHBIX PACTECHHMH), 3aKOHBI (€JUHOOOpa3usi MOTOMKOB IIEPBOTO IOKOJICHUS,
pacIeruieHns, YICTOTH TaMeT, He3aBUCHUMOro HacienoBanusa [. MeHzens, TOMOJOTHYECKHX DPSIOB B
HaclencTBeHHO# m3MeHunBoctr H. . BaBriosa), mpuHIHAIIET (KOMILUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMU HayYHOTO TO3HAHMS, HCIONB3YEMbIX B OHOJOTMYECKUX
WCCIIEIOBAHUSX JKUBBIX 00BEKTOB (OIMCaHUEe, U3MEPEHNE, HAOIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBIC TPU3HAKU: BHPYCOB, KIETOK NPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepuil, rprOOB, paCTCHUMN, YKUBOTHBIX
U 4YeloBeKa, CTPOEHHUS OpraHOB M CHCTEM OpraHOB pAacTEeHUH, >XKMBOTHBIX, 4YEJIOBEKa, IPOIECCOB
JKU3HEACSTEThHOCTH, IPOTEKAIOIINX B OPTaHW3Max PAcTeHWH, KUBOTHBIX W UYENOBEKa, OMOIOTHYECKHIX
MPOIIECCOB: OOMEHA BEIIECTB (METa0OJU3M), MPEBPAICHUS JSHEPIHU, OpPOKEHHUSA, aBTOTPO(HOrO M
reTepoTpo(HOr0 THIOB THTaHHSA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mel03a, rameToreHesa,
sMOpHOreHe3a, MOCTAIMOPHUOHATIHFHOTO Pa3BUTHA, PA3MHOXKEHHUS, HHAUBUAYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOICCTBUS T€HOB, TETEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTAHABJIMBATh B3aUMOCBSI3U MEKYy OPraHOMJIAMU KJICTKUA M UX (QDYHKIUSAMHU, CTPOCHHEM
KJICTOK Pa3HBbIX TKaHEH M WX QYHKIVMSIMH, MEXIy OpraHaMHd M CUCTEMaMU OPTraHOB y PacTCHUH,
JKUBOTHBIX U YelIOBeKa M MX (QYHKIVSIMH, MEXITY CHCTEMaMHU OPTaHOB M MX (QYHKIMSIME, MEXIY dTallaMu
oOMeHa BEIIeCTB, JTalaMHd KJIETOYHOTO IMKJIA M IKU3HEHHBIX IMKJIOB OPraHW3MOB, J3TaramMu
SMOPHOHATBHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUTIOM, (PEHOTHUTIOM M (PaKTOpPaMH Cpelibl OOUTaHMUS,

YMEHHE BBISBIATH OTIUYUTENBHBIE IPU3HAKHU )KUBBIX CUCTEM, B TOM YHCJIe PACTCHUM, )KUBOTHBIX U
YEIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONIME AapTyMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOITUKY IS TOKA3aTEbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMAaTHYECKHUX TPYIIIL;

YMEHHE pemiaTh OHOJOTHYECKHE 3a/adyl, BBISBISATH TPUYMHHO-CIIEICTBEHHBIE CBS3HU MEXKIY
HCCIIeTyeMbIMH OMOJIOTHYECKUMH MIPOIIECCAMU U SIBIICHUSMH, I€JIaTh BHIBOJIBI M MPOTHO3BI HA OCHOBAHUHU
MOJTyYEHHBIX PE3YIbTATOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTU4YecKre padoThl, COOMOaTh paBmila Mpu padoTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJBUTaTh TMIIOTE3bI, MPOBEPSITh MX IKCICPUMEHTAJIBHBIMU CPEIACTBAMH, (HOpPMYIUpys
eJTb UCCIICIOBAHNS, aHATM3UPOBATh MOIYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBOIBI;

YMEHHE y4acTBOBATh B YUeOHO-HUCCIIEAOBATENLCKON padoTe 0 OMOJIOTMH, KOJIOTHH ¥ METULIMHE,
MPOBOANMOII Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO TPEACTABIATH IOJydYeHHBIE
pe3yNbTaThl HA YICHUYECKUX KOH(PEPEHITHSIX;

YMEHHE OIICHWBaTh 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICJOBAHUN B OO0JIACTH OHOJOTHH U
MEININHBl (KJIOHHPOBAaHME, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TeHOMa W
CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiedl npogeccHOHANbHONW JESATENbHOCTH B
obiacTi OWONIOTHH, MEJHMIUHBI, OHOTEXHOJIOTUH, BETEPHHAPUH, CEIBCKOTO XO3SHCTBA, IHIICBOM
MPOMBIIIUIEHHOCTH, YTIIyONSATh IO3HABATEIbHBIN HMHTEpEC, HANpaBJICHHBI Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH Npodeccuu 1 MPoA0JLKEHNE OMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHETO
npo¢eCCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsl.

IIpenMeTrHBIe pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «buomorus» B 11 Kinacce ROMKHBI
OTpaXkaTh:
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c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ M POJHM OWOJNIOTHM B CHCTEME ECTECTBEHHBIX HAayK, B
(OpMHPOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpA, B MO3HAHUH 3aKOHOB MPUPOJIBI H
pEIICHUU 3KOJOTMYECKUX MPOOJIEM YeIOBEUECTBA, a TAKXKE B PEIICHHHM BOMPOCOB PAalMOHATHHOTO
MIPUPOJIONIONB30BAHUS, U B (DOPMUPOBAHUH IICHHOCTHOT'O OTHOIIICHUS K MPHUPOJIE, OOIIECTBY, YSIOBEKY, O
BKJIaJIe POCCUHCKUX U 3apYOEKHBIX YIEHBIX-OHOIOTOB B pa3BUTHE OMOIOTHI;

YMEHUE BIAJIETh CHUCTEMOW OHOJIOTMYMECKUX 3HAHHW, KOTOpas BKIIOYACT ONpEACTICHUS |
MOHUMAaHUE CYITHOCTH OCHOBOITOJIATAIOIIUX OWOJIOTHYECKUX TEPMUHOB WM IMOHATHH (BUI, SKOCUCTEMA,
ouocdepa), Onomormdeckwe Teopun (dBoironmoHHas Teopus Y. [lapBuHa, CHHTETHYECKAs TEOPUS
sBomtonnn), yaeHus (A. H. CeBeproBa — o myTsx W HampasieHUsXx sBomonnu, B.W. Bepranckoro — o
ouocgepe), 3akonb! (reHeTH4eckoro paBHoBecus k. Xapau u B. BaitHOepra, 3apo/ibIieBOro cXoacTaa
K. M. bapa), npaBuna (Munumyma [O. JIuOuxa, 3KOJIOTMYECKON NHpPAMUABI 3HEPTHUHU), TUIOTE3HI
(rumoresa «mupa PHK» V. ['mnbepra);

YMCHHE BJIaJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCIIOIB3YEMbIMU B OMOJOTUYECKHIX
UCCJICJIOBAHUSX KHUBBIX OOBEKTOB M 3KOCHUCTEM (OIMUCAHME, W3MEPEHHE, HaOJIOJICHUE, SKCICPUMEHT),
croco0aMH BBISIBJICHHUS M OIICHKU aHTPOIIOTCHHBIX U3MEHEHHI B TIPUPOJIC;

YMEHUE BBIACTATH CYNICCTBEHHbBIC MPH3HAKH: BHUJOB, OMOTCOIEHO30B, SKOCUCTEM W OHOchepsl,
CTaOMIIM3UPYIOIIETO, ABIKYIIETO M Pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpa, ajuIoNaTpUYecKoro |
CHUMITATPUYECKOT0 BUI000PA30BAHUS, BIUSHHS JBHKYIIUX CHJ 3BOJIIONWH Ha TeHO(MOH] TOIMYJISINY,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHHs, 4YepEeJOBAHUS HANPABICHUN DBOJIOINH,
KpPYroBOPOTA BEIECTB M IMOTOKA YHEPTHH B DKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMMOCBA3U MCXKAY IMPoLCCCaMU 3SBOJJIOLWH, IABWXYIIMMU CHIIaMH
AHTPOIIOTeHEe3a, KOMITOHEHTAMH PAa3IMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMH K HUIM OPTaHU3MOB;

YMCHHE BBISABJIATH OTJIMYUTCIIbHBIC MIPU3HAKU KUBBLIX CUCTEM, HpI/ICHOCO6HCHHOCTB BHUJOB K Cpeac
O6I/ITaHI/I$[, 36I/IOTI/I‘IGCKI/IX u 6I/IOTI/I‘IGCKI/IX KOMIIOHCHTOB 3J3KOCHUCTEM, B3aMMOCBSI3¢ei OpraHnu3MoOB B
co00mIecTBaX, aHTPOMOTEHHBIX M3MEHEHHI B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHUE WCIMONB30BaTh COOTBETCTBYIONIME AapryMEHThI, OHMOJIIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIUKY JUIS JIOKA3aTeNbCTBA POJACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U
OpraHu3sMoOB H CpCbl O6I/IT3HI/I$1, CANMHCTBA YCJIOBCUCCKHUX pac, HeO6XOI[I/IMOCTI/I COXpaHCHUSA
MHOT000pa3us BUJIOB U 9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOIBI M YCIIOBEUCCTBA;

YMCHHUE pelIaTh GI/IOHOFI/I‘IGCKI/IC 3aaa4y, BBIABJIATE HNPUIYUHHO-CICACTBCHHBLIC CBA3U MEKAY
HCCICAYEMBIMU OHMOJIOTHYECKUMU mpoueccaMu U ABJIICHUAMU, JCJIaTh BBIBOJIbI U ITPOTHO3bI HA OCHOBAHUHN
MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJHATH JIA0OPATOPHBIC M MPAaKTHYECKUe paboThl, coONI0IaTh MpaBmia mpu pabore ¢
y4eOHBIM U J1a00paTOPHBEIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUIATh THIIOTE3bI, MPOBEPATh MX SKCIECPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
eJb UCCIIeIOBAHUS, aHATTM3UPOBATH MOJYYCHHBIC PE3YJIbTAThI U JICNAThH BHIBOIHI;

YMEHHE Y4aCTBOBaTh B y4eOHO-HUCCIICIOBATEILCKOM paboTe M0 OMOIOTHH, SKOJIOTHH M MEIUIUHE,
HpOBOI[HMOfI Ha Oa3e MIKOJBLHBIX Hay4YHBbIX O6IIICCTB, u HYGHI/I‘IHO MMPpEACTaBIATEL IMOJTYUYCHHBIC
Pe3y/bTaThl HA YYCHUIESCKUX KOHPEPECHIIUX;

YMCHHE OLICHMUBATD I'MIIOTE3bI U TCOPHUU O IMPOUCXOKIACHUU KNU3HU, UCJIOBEKA U YEJIOBCUCCKUX pac,
0 MPUYHHAX, TIOCIIE/ICTBUAX U CIIOCO0axX MpeoTBPaIeHHUs I100albHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIISCTBIISATh OCO3HAHHBIA BEIOOp Oyaymiedl mnpodeccHOHANBHOW JesSTENILHOCTH B
obnmactu OWOJOTHH, 3KOJOTHH, IPHUPOJIONOIH30BAHUS, MEAMIUHBI, OWOTEXHOJIOTHH, TICUXOJIOTHUH,
BETCpUHApPUU, CEIIBCKOI'O X03$II>'ICTBa, HPIHICBOf/i IIPOMBIIIJICHHOCTH, yFJ'Iy@HS[TI) MO3HAaBATEILHBIN HUHTEPEC,
HapaBJICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIEH MPO(ECCUH U MPOJODKEHNE OMOIOTHIECKOTO
00pa30oBaHMs B OpPraHU3AIHAX CPEAHETO MPOECCHOHAITBHOTO U BBICIIIEr0 00pa30BaHusl.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne ni/m I:;:rn;zll;qo;:::me PAasieIOB M TeM Beero Koutpoabusie  IIpakTunyeckue gg;g)f OOBB:TI:J)IBHM e
padoThI padoThI pecypesI
1 Buonorus kak Hayka 1 0 0
2 JKuBbIe CHCTEMBI U MX H3YYCHHUE 2 0 0
3 Buonorus knetku 2 0 0.5
4 XuMHUYecKasi OpraHu3anusi KJIeTKU 10 0 1
5 Crpoenue u (HYHKIUHU KIETKH 8 0 2
6 OOMeH BellecTB U NPEBPAICHNUE SHEPTHU B 9 0 1
KIIETKE
7 HacneILCTBeH}faﬂ uHpOpPMAaIUS 1 9 0 05
peanuzanms e€ B KIICTKEe
8 JKU3HEHHBIHN UK KIIETKU 6 0 1
9 Crpoenue u QyHKIIUU OpPraHU3MOB 17 0 15
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 0 15
1 I'eneTrka — Hayka 0 HacJIECTBEHHOCTH U 9 0 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0 1
14 I'eneTnka yenoseka 3 0 0.5
15 Cenekiusi Opranu3MoB 4 0 1
16 broTtexHOIOTHS M CHHTETHYECKAsT OMOJIOTHS 4 1 0
17 PesepBHOE Bpemst 1 0 0
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 1 13
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11 KJIACC

KosnuecTBO 4yacoB JJIeKTPOHHBbIE
Ne n/m I:;:;‘;::;f;::me PAasieIOB M TeM Beero Koutpoabusie  IIpakTunyeckue f)lg:)g? OOBBalengbl e
padoTbI padoTsI pecypel
1 3apoxeHne U pa3BUTHE 3BOIIOLMOHHBIX 4 0 0
IPEe/ICTaBICHUN B OMOJIOTHI
2 MUKPO3BOTIOIUS U €€ PEe3yIbTaThl 14 0 2
3 Maxpo3BoITOLHUs U €€ Pe3yNbTaThl 6 0 0
4 [IpoucxoxneHre U pa3BUTHE KU3HU HA 15 0 15
3emute
5 [IponcxoxneHne yenoBeka — aHTPOIIOTeHe3 10 0 1
JKOoJIOTUS] — HayKa O B3aMMOOTHOIICHHUSIX
6 OpPTaHU3MOB U HaJIOPTAaHU3MEHHBIX CHCTEM C 3 0 0.5
OKpy>Karollle cpeion
7 OpraHu3msl 1 cpefa OOUTaHUS 9 0 15
8 DKOJIOTHSI BUIOB W MOITYJISIAN 9 0 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTHYECKUE 12 0 05
CHCTEMBI
10 buocdepa — rmobanpHast SkocucTeMa 6 0 0
11 UenoBek 1 OKpyXKarolas cpeaa 6 1 0
12 PesepBHOE Bpemst 8 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 1 7.5
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka
n/n yp Bcero K06HTp0m>Hble Ip 6aKanec1me U3y4YeHHs o0pa3oBaTeJibHbIE
padoThI padoThI pecypesI
buonorust kak KOMITIEKCHAsA HayKa U KaKk
1 4 1 0 0 POIII
4acTh COBPEMEHHOI0 00IIIecTBa
2 JKuBble cHCTEMBI U MIX CBOMCTBA 1 0 0 POII
3 YpoBHEBast OpraHU3anys KUBBIX CUCTEM 1 0 0 POII
HcTopust OTKpBITHS U H3YICHUS KIETKH.
4 p P Y 1 0 0 POIII
Knerounas teopus
Mertoapl MOJIEKYISIPHON U KJIETOUHON
ouonorun. [IpakTrueckas padora «M3ydenue
METO/IOB KJICTOYHOM OHOJIOTHU
5 A 1 0 0.5 PO
(xpomatorpadus, anekTpodopes,
¢ depeHInaTbHOE IIEHTPU(YTUPOBaHKE,
[ILIP)»
6 XUMHYECKHUH COCTaB KIETKH 1 0 0 PoOII
MuHepajbHbIE BEIIECTBA KIETKU, UX
7 P “1 . 1 0 0 P
OuosIoruuecKast poib
OpraHuyeckye BelecTBa KJISTKH — OCJIKH.
8 JlaGopatophas padora «OOHapysxeHHe 1 0 05 POII
0EIKOB C IMOMOIIBI0 KAYECTBEHHBIX PEaKIInii»
CaoiicTBa, kiaccuduranus U GyHKIINA
9 Quakatuits it Gy 1 0 0 PO
0eskoB
TaHMYECKUE BEIECTBA KIETKA —
10 Op I 1 0 0 PALI
YIJIEBOJIBI
11 OpraHnnyeckue BEmecTBa KISTKH — JTUTTHIBI 1 0 0 POIII
Hyxnennossie xucnotsl. JJHK n PHK.
Jlaboparophas padora «Vccnenopanue
12 paTopras p A 1 0 0.5 PO

HYKJICMHOBBIX KHUCJIOT, BBIACJICHHBIX U3
KJICTOK Pa3JIMYHbIX OPTaHU3MOB»
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Crpoenue u ¢pynkuuu ATD. JIpyrue

13 nykaeosuarpudocdarsl (HTD) 0 PO
14 CexsenupoBanue JJHK. Metoas reHOMUKH, 0 POIII
TPAHCKPUIITOMUKH, IPOTEOMUKH
15 MeToabl CTPYKTYpHOU OHMOTIOTHH 0 POIII
16 Tuns! knetok. [lpokapuoTrueckas KieTka 0 POIII
CtpoeHue 3yKapuOTHUECKON KIIETKH.
17 [IpakTnueckas padora «3yueHne CBOHCTB 0.5 POII
KJICTOYHOH MEMOpPAHEI»
18 [ToBepXHOCTHBIH annapar KJIeTKH 0 POII
OnHomeMOpaHHBIE OPraHOUIBI KJIETKH.
19 [IpakTiueckas padora «3y4ueHre ABIKEHUS 0.5 PoOUI
LUTOIIA3MBI B PACTUTENBHBIX KIETKAX)
[TonmyaBTOHOMHBIE OPTaHOUIBI KIETKH:
MUTOXOHJIPUH, IUTacTHIBL. JJabopaTopHas
20 05 POII
pabora «VccnenoBanue niaa3mMonn3a u
JeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»
21 HememOpaHHBIEe OpraHOHIBI KIETKH 0 POII
22 Crpoenue u QyHKLIUH apa 0 POII
CpaBHUTENBHAS XaPaKTEPUCTHKA KIIETOK
23 aykapuort. JlabopaTtopHas padora «13ydenne 05 POII
CTPOCHUSI KIIETOK Pa3IMYHbIX OPTaHU3MOBY
ACCHMUIIALIUS U JUCCUMMIISIIINS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
24 BemiecTB. JlaboparopHas padora «M3yuenue 0 POII
KaTaJIMTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha
MpUMepe aMUIa3bl HITH KaTalla3bl)»
@epMEHTATUBHBIN XapaKTep PeaKui
KJIETO4YHOT0 MeTabosm3Mma. JlaboparopHast
25 pabora «/3yueHne pepMEeHTaTHBHOTO 05 POII
pacliienyieHys IepoKCcuaa BOJOPOIa B
PACTUTENBHBIX M XKHUBOTHBIX KJIETKAX)
26 Benku-aktuBatophl U OENKU-MHTHOUTOPEI 0 POII
27 ABTOTpOQHBII THII 0OMEHA BEIIECTB 0 POII
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28 dorocunTe3 1 0 0 POII
XemocuHTes. JlaboparopHas pabora

29 «CpaBHeHue nporeccoB GpoTocuHTe3a U 1 0 0.5 PoOII
XEMOCHHTE32»
AHa’poOHbBIe OpraHu3Mbl. Bujsl OpokeHus.

30 JlaboparopHas pabora «CpaBHEHHE 1 0 0 POII
MTPOIIECCOB OPOXKECHUS U IBIXaHUS»

B oo coer . 0 0 PoII
OHeprus MeMOPaHHOT'0 TpaIieHTa MPOTOHOB.

32 Cunre3 AT®: pabota npotonHoit AT®D- 1 0 0 POII
CHHTA3bI

33 Peaknmu MaTpu9yHOTO CHHTE32 1 0 0 POII

34 Tpanckpunims — Matpuulblii cuaTe3 PHK 1 0 0 POIII

35 Tpancasiys u e€ 3ramnbl 1 0 0 POIII

36 Konuposanue amuHokucaor. Posis pudocom B 1 0 0 POL
OuocuHTe3e OenKa

37 OpraHu3zaiys reHoMa y mpoKapuoT U 1 0 0 POII
JYKAPHOT

38 MosekynspHbIe MEXaHU3MbI SKCIIPECCUH 1 0 0 POII
T'CHOB Y 9YKapHOT
Bupycbl — BHekeTouHbIe (HOPMBI )KU3HU U

39 o0sMraTHele mapa3uThl. [IpakTuueckast 1 0 0.5 PoOII
pabora «Co3naHue MOJIETTH BUPYCa

40 BupycHbie 3a60J1eBa£ms{ YeJIOBEKA, 1 0 0 POII
YKHBOTHBIX, PACTEHHI

41 HaxorexHoIoruu B OMOJIOTHHY U MEIUIIMTHE 1 0 0 POIII

42 JKM3HEHHBIH UK KIIETKA 1 0 0 POIII

43 Matpuunsrii cuate3 JJHK 1 0 0 POII
Xpomocomsl. Jlabopatoprast paboTa

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 1 0 0.5 PO
MUKpOTpenaparax»

45 JleneHne KIeTKH — MUTO3 1 0 0 POII
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Tumne! KIeTOK. KapI/IOKI/IHe3 U UTOKHUHE3.

JlaGopatopnas pabdora «HabnroneHne Murosa

46 B KJIETKaX KOHYHKA KOpeIKa JIyka (Ha 1 0 05 =
TOTOBBIX MHKPOIIpENapaTax )

47 Perynsiust )KW3HEHHOTO IMKJIA KJIETOK 1 0 0 POIII

48 Oprasusm Kak €IHHOE LEI0e 1 0 0 POII

o Tom e Tbopaopuspors : ou

0 Toammmemun n e Tbopeopan 4 : ou
Opransl. Cuctemsl opranos. JIabopaTopHast

51 pabota «l3yueHue opraHoB IBETKOBOTO 1 0 0.5 POUI
pacTeHHsD»

52 Onopa Tena opraHu3MOB 1 0 0 POII

53 JBrxeHue opraHu3MoB 1 0 0 POII

54 [Tutanue opraHu3MoB 1 0 0 PoOII
ITuTanue MO3BOHOYHBIX KMBOTHBIX.

55 HHH?CB&GIT)H’?ZHEH;)SI cucTeMa (‘)ICJIOBGKa . 0 0 POt

56 JpIxanvue opraHu3MoB 1 0 0 POII

57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1 0 0 PO
4eloBeKa

58 TpaHCTIOPT BEIIECTB Y OPraHU3MOB 1 0 0 POII

59 KposenocHas cucrema mo3BOHOYHBIX 1 0 0 POIII
KHBOTHBIX M YeJIOBEKa

60 Beiienienue y opraHu3mMoB 1 0 0 POII

61 3aimuTa y OpraHu3MoB 1 0 0 POII

62 NmmyHHas crcTemMa yenoBeka 1 0 0 POII

63 Pa3npa)xuMocCTh U peryisiuus y opraHu3MoB 1 0 0 POII

64 I'yMopasbHast peryisius U SHI0KPUHHAS 1 0 0 POII
crcTeMa KUBOTHBIX U YellOBeKa

65 @opMBI Pa3MHOKEHHS OPTAaHN3MOB 1 0 0 POII

66 [TosoBoe pasMHOXKEHME 1 0 0 POII

67 Meiios 1 0 0 PoII
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68

69

70

I'amerorene3. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. JIaboparopHas pabora
«M3yvenue CTpPOCHHUS MOJIOBBIX KIIETOK Ha
TOTOBBIX MHKPOIIPEIapaTax»

NnauBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

3akJagKa OpraHoB U TKaHEH U3
3apOBIIIEBBIX TUCTKOB

0.5

POII

POII

POII

71

72

Poct u pasButue xxuBoTHBIX. JlabopaTopHas
pabota «BbisiBICHHE IPU3HAKOB CXOJICTBA
3apOJIBIIIEH TO3BOHOYHBIX KUBOTHBIX)

PasMHOxeHME U pa3BUTHE PACTCHUIM.
Jlaboparopras pabora «CTpoeHHE OpraHoB
Pa3MHOXCHUSA BBICHINX paCTCHHﬁ»

0.5

05

POII

POII

73

HcTopus craHoBIEeHUS U pa3BUTHUS T€HETHKU
KaK HayKu

POII

74

75

76

77

OCHOBHBIE TTOHATHS U CUMBOJIBI T€HETHKH.
Jlaboparopras pabora «Jlpo3oduna xak
00BEKT TEeHETHYECKHUX UCCIICIOBAaHUID

3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB.
MoHoTHOpHIHOE CKpEIIUBaHNE.
[IpaxTuueckas pabora "Uzydenue
Pe3yJIbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHHS
y npo3oduisr"

LluTonornyeckre OCHOBBI MOHOTHOPHUTHOTO
CKpEelIMBaHUs

Ananusupyroiee ckpeuBanue. Hemomanoe
JOMHUHHUPOBAHUC

05

0.5

POII

POII

POII

POII

78

79
80

Hurnbpuanoe ckpenruBanue. [lpaktnyeckas
pabota «l3yueHue pe3yapTaToB
JUTHOPHUIHOTO CKPEIMBAHUS Y IPO30(DHIIBI»
LuTonornveckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUs

CHCHHCHHOC HACJICAOBAHUC TPU3HAKOB

0.5

POII

POII
POII
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81 XpoMOCOMHast TEOPHs HACTIEACTBEHHOCTH 1 0 0 PoII

82 I'enernka mmona 1 0 0 POIII

83 I'eHOTHII KaK [IEJIOCTHAs CHCTEMA 1 0 0 POIII
I'eneTmueckuii KOHTPOJIb PAa3BUTHS PACTCHUH

84 TPOIb P p ’ 1 0 0 PDII
JKMBOTHBIX U YeJIOBEKA
M3MeHYnBOCTE IIPH3HAKOB. BHIbI

85 p A 1 0 0 POII
H3MEHYUBOCTH

86 MonuukanuoHHass U3MEHYHUBOCTh 1 0 0 POIII
BapuanivoHHbI# psiji M BapualldOHHAsI KpUBasl.
JlaGoparopHas padora «/ccnenoBanue

87 3aKOHOMEPHOCTEH MOTUPUKAITIOHHON 1 0 0.5 PoOUI
H3MeHYUBOCTH. [TocTpOoeHHE BapHAITMOHHOTO
psiZia ¥ BapUallMOHHOM KPUBOW»
I'enorunnueckass U3MEHYUBOCTb.

88 1 0 0 POIII
KoMOuHaTuBHAs H3MEHUYHBOCTH
MyTaunoHHast ”3BMEHYUBOCTh. [IpakTuueckas

89 pabota «MyTaluu y 1po30¢uibl (Ha TOTOBBIX 1 0 0.5 POII
MHUKpOTIpenapaTax)»
3aKOHOMEPHOCTH MYTALHOHHOTO IIPOIECCa.

90 p yrat pott 1 0 0 POII
DNUreHeTHKa U SIIUT€HOMHUKA
I'enernka yenoseka. [IpakTudeckas padbora

91 P ba 1 0 05 POII
«CocTaBjieHAE U aHAJIU3 POJIOCIOBHOI»

92 MeTtoapl MEIUIIMHCKON T€HETUKHU 1 0 0 POIII
3HaueHre MeIUIUHCKON N'eHETHKH B

93 MIPEeIOTBPAILCHUN U JIEYEHUH T€HETHUYECKUX 1 0 0 POII
3a00JIeBaHUI YeJIOBEKa
OCHOBHBIE TTOHATHS CEJIEKIIVH.
JlaGopatopHas padora «M3yueHnne copToB

94 PATOPHA paboTa «isy p 1 0 05 POII
KYJIETYPHBIX PACTCHUH U TIOPOJI AOMAITHUX
JKABOTHBIX»
MeToibl CeNeKIIMOHHON paboTHI.

95 JlaboparopHas pabora «/3ydeHue MeTO10B 1 0 0.5 POUI
CEJICKIIMU PACTESHUID

96 JlocTHKeHNUs CeNIEKIIMU PacTEHUH U 1 0 0 POII
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XKHUBOTHBIX. [IpakTrdeckas paboTa
«[IpuBuBKa pacTeHU»

COXpaHeHI/Ie, N3Yy4YCHUC U UCIIOJIL30BAHUC

97 1 0 0 POII
TCHETHUYECKHUX PECYPCOB
BuotexHonorus kak HayKa U OTpacib
98 npousBozcTea. I[IpakTrueckas padora 1 0 0.5 POII
«UzyueHne 00bEKTOB OMOTEXHOIOTUN
99 OCHOBHBIC HATIPABJICHUS] CHHTETHUECKON 1 0 0 POIII
Oouosorun
100 XpOMOCOMHas ¥ TeHHas HHXEHEPHsI 1 0 0 POII
101 MeaunuHCKHE OHOTEXHOIOTHU 1 0 0 POII
102 PesepBHBIiT ypoK. HOBT(jpeHI/Ie, o0ob1enwne, 1 1 0 POIII
cucTeMaTh3alysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 1 13.5
11 KJIACC
KoanvecTBo yacos DJIeKTPOHHBIE
Ne Jdara uuppoBbIe
w/n Tema ypoka Beero Koi;npo.m,ﬂble H[%aKanecmle WiydeHHsi  0Gpa3OBATENBHbIE
padoThI padoThI pecypet
1 OposmrononHas reopus Y. Jlapsuna 1 0 0 POII
5 JBWKylllMe CUIIbI SBOIIOLIMK BUIOB 110 Y. 1 0 0 POII
HapBuny
3 Bbopnoa 3a CYLICCTBOBAHHE, CCTECTBEHHEII 1 1 0 0 POII
HCKYCCTBEHHBINH 0TOOD
4 dopMupoBaHHE CHHTETUYECKOHN TEOpUU 1 0 0 POIII
SBOJIFOIIMU
5 Oransl 3BOIOHUOHHOTO MTpoliecca: 1 0 0 POIII
MHUKPO3BOJIFOLIUS] U MAKPOIBOJIOLHS
6 [Monynsuus — sneMeHTapHas eAMHULA 1 0 0 POII
IBOJIOIIH
3aKoH reHeTu4ecKoro paBHoBecus [Ix.
7 Xapnu, B. BaitnOepra. Jlaboparophas pabora 1 0 0.5 POUI

«BbIsBNIEHNE H3MEHUYMBOCTH Y 0CO0OEH
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OJHOI'O BUAA»

8 DiieMeHTapHbIC (PaKTOPBI SBOJIIOLIUH 1 0 0 POII

9 OddexT ocHoBarenst. DHPexT OyTHUIIOTHOTO 1 0 0 POIII
TOPJIBIIIIKA

10 Murpauuu. M30n501u NOMyisiuui: 1 0 0 POIII
reorpaduueckas, OHoIOruIecKas

1 EcTecTBeHHBIN 0TOOpP — HAIPaBJISIOMIUI 1 0 0 POIII
(hakTOp IBOIIOLIUU

12 [TonoBoit oTOOp 1 0 0 POII
[Tpucrnoco0IeHHOCTh OPTaHU3MOB KaK

13 pe3ynpTaT MUKpO3BOTIOIMH. JlabopaTopHas 1 0 05 POIII
pabota «3yuenue apoMopho30B u
WJM0aJaNTaluil y paCTEHUN U JKUBOTHBIX»
[Tpumepsl TPUCTIOCOOJICHUH Y OPTaHU3MOB:
Mopdosioruyeckue, (PU3n0IOTUICCKHUE,

14 OMOXMMHYECKHUE, IOBEACHYECKHE. 1 0 05 POIII
Jlaboparophas padota «lIprucrnocobneHus
OpPraHM3MOB U UX OTHOCHUTEIIbHAS
1EeNIeco00Pa3HOCTh
Bun, ero kpurepuu u CTpykTypa.

15 JlaGoparophast pabora «CpaBHEHHE BUIOB T10 1 0 0.5 POII
MOP(HOIIOTUIECKOMY KPUTEPUIO»

16 CrpykTypa Buaa 1 0 0 PoII

17 BunoobpazoBanue Kak pe3ynbTaT 1 0 0 POIII
MHUKPO3BOJIIOIIMU

18 CB$13b MUKPOSBOJIIOLIUYU U SMHJIEMHOJIOTUU 1 0 0 POII

19 Makpossomonus. [laneortonornueckue 1 0 0 POIII
METO/IbI U3YUEHUS IBOIFOIHH

20 Buoreorpaduieckre METOIbI U3yYEHUS 1 0 0 POIII
IBOJIIOLIUHN
OMOPHONIOTHYECKHE U CPABHUTENBHO-

21 MOP(OJIOrHIECKUE METOJIBI N3YUCHUS 1 0 0 POII
SBOJIOLIUN

22 MounekynsspHO-TEeHETHYECKHE, 1 0 0 POII
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OMOXMMUYECKHE U MATEMATHUYECKHE METOAbI
H3Yy4YCHUS SBOJTIOLUHA

23 OO01ue 3aKOHOMEPHOCTH SBOJTIOIUN 0 POII
AnantusHas paguanusa. HepaBHOMEPHOCTE

24 P P P 0 POLI
TEMIIOB HBOJIIOLIUHA
HayuHble rUIIOTE3EI IPOUCXOKICHUS KU3HA

25 4 P 0 POLI
Ha 3emiie

OHAYYHBIE IIPEACTABICHUA O 3apOKICHUN

26 Honay p PO 0 POIII
JKU3HU
OCHOBHBIE HTAIbl HEOPTaHUYECKOM

27 P 0 POIII
3BOJIFOLINHU

28 ['umoTe3sr 3apoXKACHAS KIU3HH 0 POII
Hcropus 3emiu U METObI €€ U3YUEHUS.
JlaboparopHas padora «M3yuenue u

29 partopHas p Y 0.5 POLI
OIHCaHKUE UCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB)

30 HauanbHble 3TaIbl OpraHMYECKOM YBOJIOIUU 0 POIII

31 OBOJIIOIUS YKApUOT 0 POII
OCHOBHLIC 3Tallbl YBOJIFOIINN paCTI/ITeHbHOFO

30 mupa. [Ipaktnyeckas padota «3yueHue 05 POII
0COOCHHOCTEH CTPOCHHS PACTCHUI pa3HbIX ’
OTJEJIOB)
OCHOBHLIC 3TaIllbl YBOJJIFOIIUU )KUBOTHOT'O

33 0 POIII
MHpa
OBOJIOHS )KUBOTHBIX. [IpakTudeckas

34 pabora «/3ydeHnue ocoOeHHOCTEH CTPOCHUS 0.5 POUI
IMO3BOHOYHBIX YKUBOTHBIX»
PasButHe xu3HU Ha 3eMIIE 10 3paM U

35 P 0 POIII
nepuoam
MaccoBble BEIMUPAHUS — DKOJIOTHYECKUE

36 P 0 POIII
KPH3KCHI ITPOIIIIOTO
CoBpeMeHHBIN YKOJIOTHYECKUH KPU3HC, ETO

37 P pH3Hc, 0 PDIII
0COOEHHOCTH

38 CoBpeMeHHasi CHCTeMa OPraHuYEeCKOro 0 POII
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MPOILIIOTO
OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIIBI

39 1 0 0 PoOII
OpraHu3MOB

40 AHTpOMONOTHSA — HayKa O YeJIOBEKe 1 0 0 POl

a1 Pa3ButHe npencTaBieHui 0 MPOUCXOKICHUH 1 0 0 POIII
4eJIoBeKa
MecTo yenoBeka B CHCTEME OPTaHHYECKOTO

42 MUpa. Ha6opziTopHaﬂ pabota «/3yueHue 1 0 05 POIII
0COOCHHOCTEH CTPOEHHS CKeJleTa YeIoBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM)

43 JIBrOKyIme CHITbI aHTPOIIOTeHe3a 1 0 0 POII

44 CootHotIeHre OMOIOTHYECKUX U 1 0 0 POII
COLMANTLHBIX ()aKTOPOB B aHTPOTIOTEHE3e

45 OCHOBHBIC CTaJMH aHTPOTIOTCHE3a 1 0 0 POIII

46 [laneoreHeTuka u najJeoreHOMUKa 1 0 0 POII

47 OBOJIOIMS COBPEMEHHOTO YeTIOBEKa 1 0 0 POII
Yenoseueckue pacsl. [Ipaktudeckas padbota

48 «3yueHne SKOIOTUYECKUX aIarTaIui 1 0 0.5 PoOUI
YeJI0BEeKay

49 MeXAuCIUIITHHAPHBIE METO/IbI 1 0 0 POII
AHTPOIIOJIOTHH

50 3apoXICHIE U PA3BUTHE YKOJIOTHU 1 0 0 POII
MeTonpl 3xosiorun. JlabopaTopHas padoTa

51 «3ydeHne MeTO0B IKOJIOTHUIECKUX 1 0 0.5 POII
UCCIIEZIOBAHUI»

52 3HaueHHE SKOJOTUIECKUX 3HAHHUHN JUIs 1 0 0 POII
4eJoBeKa

53 Okonoruueckue HakTopsl 1 0 0 POII
Abuotnyeckue pakTopbl. CBET Kak

54 9KOJIOTHUECKHUH (PaKTOp. Ha60paTOpH€lH 1 0 05 POIII
pabora «BeIssBNIeHHE PUCITOCOOTICHU
OpPraHU3MOB K BIMSHHUIO CBETa»

55 AobuoTtnyeckue pakTopbl. TemnepaTypa Kak 1 0 05 POII

sKoJoruyeckuii paxrop. JlabopatopHas
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pabota «BplsiBIeHHE TPUCTIOCOOICHUIH
OpPraHU3MOB K BIUSHHUIO TEMIIEPATYPhD»

Aobuorndeckue GakTopbl. BiaxHOCTh Kak
JKoJIoTHYeCKUH (hakTop. JJabopaTopHas

56 paboTa «AHATOMHYECKHE OCOOCHHOCTH 1 0 0.5 =
pacTeHU U3 pa3HBIX MECT OOUTAHUS»

57 Cpenbl 00UTaHUs OPTaHU3MOB 1 0 0 POl

58 buonornueckue puTMbl 1 0 0 POII

59 JKuznenusie hOpMbI OpraHM3MOB 1 0 0 POII

60 buortudeckne dhakTopsl 1 0 0 POII
3HaueHne OMOTHYECKIX B3aUMOICHCTBHIA

61 JUTSI CYTIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1 0 0 PoOUI
oOuTaHUs

62 OKOJIOTHYECKHE XapaKTePUCTUKHU MOMYJIISIIH 1 0 0 POII
OCHOBHBIE MTOKA3aTEIH MOMYJISIINH:

63 YHCIICHHOCTb, IIOTHOCTh, BO3PACTHAS U 1 0 0 POII
MOJIOBasi CTPYKTYpa
OCHOBHBIE MTOKa3aTeIH MOMYJISIINH:

64 POXKIa€MOCTb, IPUPOCT, TEMII POCTA, 1 0 0 POIII
CMEPTHOCTbD, MUTPAIHH

65 OKoJoruyecKkas CTpyKTypa MOMyJISILAN 1 0 0 POII

66 JnHaMyKa MOMyJSIMK U €€ peryJsnus 1 0 0 POII

67 KpuBble pocta YUCICHHOCTH MOMYJISIHH. 1 0 0 POII
KpuBbie BBDKUBaHMUS
Dkosoruyueckas Huiia Buaa. JlaboparopHas

68 pabora «[IpucrnocobieHus: CeMsiH pacTeHU K 1 0 0.5 POUI
pacceneHuio

69 Bup xak cucreMa momyJsui 1 0 0 POII

70 3aKOHOMEPHOCTH MTOBEJICHUS] 1 MUTPALIUI 1 0 0 PO
JKUBOTHBIX

71 Co00111eCTBO OPraHU3MOB — OHOIIEHO3 1 0 0 POII

72 DKocucTeMa Kak OTKpBITas cucTeMa 1 0 0 POII

73 KpyroBopoTt BeliecTB 1 HOTOK HEPTUHU B 1 0 0 POII
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OKOCHUCTEME

74 OCHOBHBIE TTOKA3aTeNN YKOCHCTEMBI 1 0 0 PoOII

75 DKOJOrHYECKUE THUPaMHUIbI 1 0 0 POII

76 W3MeHeHus: coO0IIEeCTB — CYKIECCUU 1 0 0 POII

77 [puponusle 3KOCPICTCMI:I.u9KOCPICTeMI:I o3ep 1 0 0 POII
U peK. DKOCHCTEMbI MOPEi U OKEaHOB

78 [puponusle SKOCHCTEMBI. DKOCHCTEMBI 1 0 0 POII
TYHJIP, JIECOB, CTEICH, TyCTHIHb

79 AHTPOIIOTr¢HHBIC 9KOCHUCTEMBI 1 0 0 POII

80 Ypboakocuctemsl. [Ipaktuaeckast pabota 1 0 05 POIII
«M3y4yenue u onucanue ypooIKOCUCTEMbI»

81 3aK0H0MeE)HOCT£/1 (opMupOBaHHST OCHOBHBIX 1 0 0 POIII
B3aMMOJICHCTBHI OPraHU3MOB B 3KOCHCTEMax
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUN

82 Pa3HBIX THIIOB HA CyOOPraHM3MEHHOM, 1 0 0 POIII
OPraHU3MEHHOM, MOIYIISAIHOHHOM H
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapaas 060modka 1 0 0 POIII
3emin

84 VYuyenue B. U. Bepuajckoro o 6uochepe 1 0 0 POUI

85 3aKOHOMEPHOCTH CYILIECTBOBaHUS OMochepsl 1 0 0 POII

86 KpyroBopoTs! BeniecTB 1 OMOT€OXHUMUYECKHE 1 0 0 POII
LIUKJTBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI 1 0 0 POII
CYIIN

88 YcroitunBocth OHOChEphI 1 0 0 POII

89 OKOJIOTHYECKHEe KPU3UCHI M UX TPUYHUHEI 1 0 0 POII

90 BosgeiicTBue yenoBeka Ha buochepy 1 0 0 POII

91 AHTpOHOFeHHUOC BO3/eHCTBIE HA 1 0 0 POIII
PACTHUTEIBHBIN 1 KUBOTHBIH MHP

92 Oxpana mpupoabl 1 0 0 POII

93 OCHOBHBIE IPUHIIMITB YCTOWYHUBOTO 1 0 0 POII

Pa3BUTUA YCTIOBCYECTBA U ITPUPOIbI
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PaHI/IOHa.]'II)HOC MMPpUpOAOINOJIb30BAHNUEC U

94 COXpaHEHHE OMOJIOTUYECKOT0 pa3HOOOpa3usl 1 0 POUI
3emim

95 O6006menne mo TeMe « MHKPOIBOIOINUS U e& 1 0 POIII
PE3YIBTATHIY

96 O600menue o TeMe «MaKpOIBOIOINHS U € 1 0 POIII
PE3YABTATHD)

97 O606menne o TeMe «IIpoucxoxacHue u 1 0 POIII
pa3BUTHE )KU3HU HA 3eMIie»

98 060061eHue o Teme «IIpoucxoxaeHue 1 0 POIII
YeJIOBeKA — aHTPOIIOTCHE3»

99 O060061IeH e 10 TeMe «DKOJIOTHS — HAayKa O 1 0 POIII
B3aHMOOTHOIIICHUSX OPTaHHU3MOBY

100 0060061eHue Mo Teme «OpraHu3Mel U cpeaa 1 0 POIII
0oOHUTaHUSY

101 O606H_IGHI/IVG Mo TeMe «DKOJIOTHI BHJIOB H 1 0 POIII
TIOMTYJISIIIA A

102 06006menue mo teme «brocdepa — 1 0 POIII
rio0anbHas IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 7.5
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ITPOBEPAEMBIE HA EI'D ITIO BUOJIOT'UU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeboBaHMS

IIpoBepsiemble TPeOOBaHHUS K NMPeIMETHBIM Pe3yJbTaTaM 0CBOEHUS
OCHOBHOW 00pa3oBaTe/IbHON MPOrPaMMBbI CpPeHero 0011ero 00pa3oBanusi

ChopMHUpOBaHHOCTh 3HAHMA O MECTE H pOJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMHPOBAHHM COBPEMEHHOH €CTECTBEHHOHAYUHON
KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIbI U PEHICHUU KU3HECHHO BaXKHBIX
COLUATBHO-3THUECKUX, 9KOHOMHYECKHX, 9KOJIOTHUECKUX npobieM
YelloBe4YeCTBa, a TaKkkKe B  PEHICHHH  BOIMPOCOB  PAlMOHAIBLHOTO
MPUPOAONOIBL30BaHMsI, B (OPMHPOBAaHUHM [IEHHOCTHOTO OTHOIICHHS K
pUPOJIe, OOIIECTBY, YSIOBEKY; O BKJIAJIE POCCUHCKUX U 3apyOeKHBIX YUEHBIX
— OHMOIIOTOB B pa3BUTHE OHOIIOTUH

Brnagenne cuctemoil 3HaHWI 00 OCHOBHBIX METOAAX HAYYHOTO TO3HAHHA,
UCHONB3YeMbIX B OHOJOTMYECKUX MCCICIOBAHUAX JKUBBIX OOBEKTOB H
9KOCHCTEM (ONHCAaHUe, M3MEepeHHe, MPOBEACHHE HaOIIOAEHUI); crocodamu
BBISIBJICHUS M OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJE.

YMeHue BBIIBHraTb THIIOTE3Bl, IPOBEPATh HX IKCIEPUMEHTAIBHBIMU
cpeactBamy, (HOpMyIHMPYs Lelb UCCIENOBAHUS, aHAIN3UPOBATh MOJyJICHHBIC
pe3yNbTaThl U 1€71aTh BBIBOIBI.

BrusiBieHHE 3aBUCMMOCTH MEXIY HCCIEAyeMbIMH BEIMYMHAMU, OOBSICHEHHUE
MOJIyYEHHBIX PE3YNIbTAaTOB U (OPMYIHPOBAHHE BBIBOIOB C HCIIOJIb30BAHUEM
Hay4HBIX [IOHSATUH, TEOPUHI U 3aKOHOB

YMeHue BIAJCTh CHCTEMOW OHOJOTMUECKUX 3HAHHWM, KOTOpas BKJIHOYACT:
OCHOBOIIOJIAraroIHe OUOJIOrMYeCKHe TEPMUHBI U TIOHATHS (KU3HD, KIIETKA, TKaHb,
OpraH, OpraHu3M, BWI, TOMYISIIMS, O3KOCHCTeMa, OWOIleH03, Omocdepa;
MeTabonm3M, TOMEOCTa3, KIETOYHBIA  HMMMYHHTET, OWOCHHTe3  Oelka,
OWOTIONIMMEpBI,  JIUCKPETHOCTb,  CaMOPETYJSIHs,  CaMOBOCIPOHM3BE/ICHHE,
HACJIE/ICTBEHHOCTh, I3MEHYUBOCTh, SHEPTO3aBHCHMOCTh, POCT 1 Pa3BUTHE);
Oounonormueckue Teopuu: kierouHas teopust T. llIBanna, M. Illnefinena, P.
BupxoBa; KIOHaJIBHO-CENIEKTUBHOTO uMMyHHTeTa [I.  DOpnux, W.HN.
MeuHuKkoBa, XpOMOCOMHasl Te€OpUsl HacyeACcTBeHHOCTH T. MopraHa, 3akoH
3apoasimieBoro cxoacrsa K. Bapa, spomonuonHas teopus Y. apsuna,
CHUHTETUYECKasg TeopHsl HBOJIOLMM, Teopus aHTponorenesa Y. JlapBuHa;
teopusi Ouoreconeno3a B.H. Cykauésa; yuenme H.M. BaBunoBa o meHrtpax
MHOT000pa3uss W TPOUCXOXKICHUS KYJIbTypHBIX pacTeHui, ydeHue A.H.
CeBepli0Ba 0 MyTSIX U HAMPABICHUAX 3BoOIMH, yueHue B.M. Bepuanackoro —
o buochepe);

3aKOHBI (eIWHOOOpa3usi MOTOMKOB TIEPBOTO MOKOJEHHS, paCIIEIUICHUS
NIPU3HAKOB, HE3aBUCHUMOIO HacieqoBaHMs mnpuszHakoB [. Menpgens;
CIETVIEHHOT'O HACJIEJIOBAHUS MPHU3HAKOB M HAPYIICHHUS CIETUIEHUS TeHOoB T.
MopraHna; romMoJIOTHYECKHX PSJOB B HacieACTBEHHOW u3MeHunBoctu H.M.
BaBunoBa; reHernueckoro pasHoBecust JDx. Xapam u B. BaiinOepra;
3aponbimieBoro cxozacrsa K. bapa; Omorenerndeckuii 3akoH D. ['ekkens, .
Miroiiepa);

MPUHLUIIBE (AUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHumyma HO. JluOuxa, SKOIOrMUecCKOW NHMpaMUABl YHUCET,
OrOMacchl ¥ SHEPTUH);

runotessl (koauepsataoil A.W. Onapuna, nepuuHoro 6ynpona [Ix. XomnseiHa,
mukpocgep C. @okca, pudosuma T. Yek)
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YMeHue pemats MOMCKOBBIE OMONOTHYECKUE 3a/Jadd; BBIABISATH NPUYMHHO-
CIICZICTBEHHBIC CBA3M MEXIY HCCIEAyeMbIMH OHOJOTMYECKUMU OOBEKTAMHU,
IpoleccaMyl ¥ SIBJICHUSIMH; JIeJlaTh BBIBOABI M TIPOTHO3HI Ha OCHOBAaHUH
MIOJTYYEHHBIX PE3YIBTATOB;

COCTaBJIATh T€HOTUIMYECKUE CXEMbl CKpELIMBaHWS /I pasHbIX THUIIOB
HACJIEIOBaHUS MMPU3HAKOB Y OPTaHI3MOB, COCTaBIISITh CXEMbI TIEPEHOCA BEIIECTB
Y SHEPrUH B SKOCUCTEMaX (LIENH MATAHUS, IAIIEBBIE CETH)

YMeHre yCTaHABIHMBATH B3aWMOCBS3H MEXIY CTPOCHHEM W (YHKIUSMHU:
OpPraHOUJIOB, KJICTOK pa3HbIX TKAaHCH, OpraHaMd W CUCTEMaMH OPraHOB Y
paCTCeHHMIA, )KUBOTHBIX U YEJIOBEKA; MKy 3TallaMU OOMEHA BEIIECTB; dTallaMu
KIETOYHOTO IMKJIa W OKU3HEGHHBIX [MKJIOB OPTraHWU3MOB; JTamnamu
SMOPHOHATLHOTO PAa3BUTHA; TEHOTHIIOM H (EHOTHUIOM, (EHOTHIIOM H
(hakTopaMu cpenbl OOWUTaHMS, TPOIECCAMU JBOJIIOIMHU; JBIKYITUMH CUJIAMHU
AHTPOIIOTeHEe3a; KOMITOHCHTAMHU Pa3JIMYHBIX 3KOCHCTEM H MPHCIIOCOOICHUSIMA
K HUM OpPT'aHU3MOB

YMeHune BBIACTATh CYIIECTBECHHBIC IPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKapuOT M JSYKApPHOT; OAHOKICTOYHBIX U
MHOTOKJIETOUHBIX ~OPTraHW3MOB, BHJOB, OHOTEOLIEHO30B, JKOCHCTEM H
Ouocdepsl; CTpOCHHS OPraHOB M CHCTEM OpPraHOB PACTEHHH, >KUBOTHBIX,
YeJIOBEKa; IPOLECCOB >KU3HEAEATENIHOCTH, NPOTEKAIOIMX B OpraHU3Max
pacTeHMid, >KMBOTHBIX M 4YellOBEKa; OHOJOTHYECKUX IMPOIeccoB: oOMeHa
BelIecTB (METa0oNIM3M), HHPOPMAIIUK U MPEBPAILCHUST SHEPTHU, OpPOKEHUS,
aBTOTpOo(pHOTO ™ TeTepoTpo(HOTO THIOB MHUTaHWs, (OTOCHUHTE3a U
XEMOCHHTE3a, MUTO3a, Meiio3a, raMeToreHesa, sMOpHoTreHe3a,
HOCT3M6pI/IOHaHBHOFO Ppa3BUTUA, PASMHOXCHUA, UHAUBUAYAJIbHOTO Pa3BUTUA
opranm3Ma (OHTOTeHe3a), B3aWMOJEWCTBUSI TEHOB, TETEpPO3WCca; ACHCTBUI
HCKYCCTBEHHOr0 0TOOPa, CTaOMIM3HUPYIOIIETr0, IBIDKYLIETO U Pa3phIBAIOLIETO
€CTeCTBEHHOTO0  OTOOpa;  a/uIONaTpU4ecKoro W CHMIIATPUYECKOTO
BUAOOOPA30BaHMSA; BIMSHHUSA JBWKYIIMX CHJ OBOJIOLMU Ha TeHO(POHA
MOMYJISIIMK;  IPUCIIOCOOJICHHOCTH  OPraHM3MOB K  cpele  OOUTaHus,
yepeaoBaHus HaHpaBJ'IeHI/Iﬁ OBOJIIOIMHU; KPYTrOBOpOTa BEIICCTB M IIOTOKaA
SHEPTUHU B IKOCUCTEMAX

CthopMUpOBaHHOCTh YMEHHSI BBIJCISATH CYIICCTBEHHBIC NMPHU3HAKA BHPYCOB,
KJIETOK TIPOKApUOT W JSYKapuOT; OJHOKJIETOYHBIX ¥ MHOTOKIETOYHBIX
OpraHM3MOB, BUJIOB, OMOTEOIIEHO30B U YKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BeIIeCTB M MPEBpalleHHss DHEPrUM B KIETKe, (HOTOCHHTE3A,
IUTACTHYECKOTO M HHEPreTHYeCKOro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPEHHS, PAa3BUTHA W Pa3MHOKEHHs, WHIMBUAYaJIbHOTO Pa3BHUTHS
opranusma (OHTOreHe3a), O0OpbObI 3a CyIECTBOBaHHE, ECTECTBEHHOT'O 0TOOpAa,
BHJI000pa30BaHusi, MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOuTaHws,
BIMSIHUSL ~KOMIIOHEHTOB  OSKOCHCTEM, AaHTPONOICHHBIX H3MEHEHUH B
9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M IpEBpAILCHUS
SHepruu B 6mocdepe

YMeHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO W CHMBOJIMKY JUIS JOKa3aTeJbCTBA POJCTBA OPraHM3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIII, B3aWMMOCBSI3M OPTaHU3MOB U CPEIbI
OOUTaHUS; €IMHCTBA YEIOBEUECKUX pac; HEOOXOIMMOCTH 3JI0pPOBOTO 0Opasa
JKU3HU, COXPaHEHHUS pPa3HOOOpa3usi BUJOB M 3KOCHCTEM Kak YCJIOBHUS
COCYIIIECTBOBAHHS ITPHUPOJIBI U YETIOBEUECTBA

YMeHne KpUTUIECKH OIEHHBATh HH()OPMAITUIO OMOJIOTHYECKOTO COACPIKAHNUS,
WHTEPIIPETUPOBATh STHYECKHE AaCHEKThl COBPEMEHHBIX WCCICJOBAHUN B
OMOJIOTMM, MEAMIMHE, OWOTEXHOJOIMM, pacCMaTpPUBAaTh  IJI00AJbHBIC
9KOJIOTHYECKHUE MPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIICHHUIO K
HUM COOCTBEHHYIO TIO3HIIUIO
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IHHEPEYEHDb 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI'I I1O
BHOJIOI'MH

Kon

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorus xax HaykKa. JKuBbIE CHCTEMBI U UX HU3y4YCHHUC

CoBpeMeHHas1 OMOIIOTHSI — KOMITICKCHAsI HayKa. bronornieckre Hayku U u3yvaeMble
MU mipoOsieMbl. DyHmaMeHTalbHBIC, MPHUKIAIHBIE W TOHUCKOBBIE HAy4YHBIC
WCCIICIOBaHUS B OMOJIOTHH.

3HaueHne OMOIOTHH B (JOPMHUPOBAHUN COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHHBI
mupa. [Ipodeccun, cBsizanHbie ¢ Onosorueii. 3HaueHHe OUOJIOTUM B MPAKTHYCCKOM
JESATCILHOCTH YEJIOBEKA: MEJMIIMHE, CEJILCKOM XO3AHCTBE, MPOMBIILICHHOCTH,
OXpaHe MPHUPOIBI

1.2

’Kusbie cuctembl Kak TpeaMeT u3ydeHusi Ouoyoruu. CBOMCTBAa KHUBBIX CHUCTEM:
€IMHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTb, CIOXXHOCTb U
YIIOPSIIOYEHHOCTD CTPYKTYpBI, OTKpPBITOCTb, caMOOpra’usarus,
CaMOBOCIPOM3BEICHNE, Pa3IPAKUMOCTh, UI3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alid >KUBBIX CHCTEM: MOJICKYJISIPHBIA, KIJIETOYHBIM, TKAHEBBIH,
OpPTaHM3MEHHBIN, MOMYJSIIIMOHHO-BUAOBOM, 3KOCHCTEMHBIH (OMOTeOIeHOTHYECKHI),
ouochepnsbiit. [Iporecchl, MPOUCXOAAIINE B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU
xuBoro. JKu3Hp kak opma cyniecTBOBaHUSI MATEPUU

1.3

2.1

Metonsl  Ouosormuecko Hayku. HaOmroneHue, U3MEpeHHE, 3KCICPUMEHT,
cucTeMaTu3alus, MeTaaHaiu3. [ToHsaTHe 0 3aBUCMMOM U HE3aBUCHMOM NEPEMEHHOM.
[TnanupoBanue 3xcnepuMenTa. [locraHoBka 1 poBepka rumnotes. Hynesas rumoresa.
[TonsiTue BEIOOPKH U €€ TOCTOBEPHOCTh. Pa30poc B OMonoruueckux naHHbXx. OleHka
JOCTOBEPHOCTH TMONYYCHHBIX PE3YIbTAaTOB. [IPUYMHBI HCKAXEHUS PE3yJIbTaToB
sKcriepuMeHTa. [IoHATHE CTATHCTHYECKOTO TeCcTa

KneTka kak Onojornueckas cucrema

Knerka — crpykTypHO-QyHKIHOHaNbHAs €IWHHULA >KUBOTO. VICTOpPHS OTKpPBITHS
knerkn. Paborter P. T'yka, A. Jlesenryka. Kmerounas teopus (T. LlBanH, M.
[neitnen, P. BupxoB). OcHOBHBIE MON0XEHNUS COBPEMEHHOMN KJIETOYHOM TEOPUH.
MeToabl MOJEKYJISIPHOH M KIETOYHOW OMOJIOrMH: MHUKPOCKOIUS, XpomaTorpadus,
aneKkTpodope3, MEeToJ] MEUSHBIX aTOMOB, IU(epeHInaIbHOE IEHTPUPYTUPOBaHHE,
KYJbTUBHPOBAHUE KIIETOK

2.2

XUMHUUYECKUI COCTaB KJIETKM. Makpo-, MUKpPO- U YJIbTpaMUKpO3JeMeHThl. Bona u eé
pOJIb  KaK pPACTBOPUTENS, pEareHTa, Yy4acTHE B CTPYKTYpPUPOBAaHWUHU KIIETKH,
Teroperynsiuuu. MuHepaabHble BEIECTBa KJIETKH, UX Ouonormveckas poib. Poisb
KaTHOHOB U aHHOHOB B KJIETKE.

Buonornueckue nonmMepbl. benkn. AMUHOKUCIOTHBIH cocTaB 0enkoB. CTPyKTYpbI
OenkxoBoil Mosekyinbl. IlepBuunas crpykTypa Oenka, menTuaHas cBa3b. Bropuunas,
TpeTHyHasi, dYeTBepTHYHAs CTPYKTypel. JleHatypamma. CBoiicTBa  O€IKOB.
Knaccudukaius 0enko. buonornyeckue GyHKIIUN OCIKOB.

VYrnesonpl. MoHOcCaxapuipl, JUCaxapHIbl, OJUTrOCaxapujapl M MOJUCAXaPHIIBL.
OOmwmii ad cTpoeHus ¥ PU3NKO-XMMHUYECKUE CBOICTBa yriieBoJoB. bronornyeckue
(yHKIINH yTIEBOIOB.

Jlumuaer.  TmapodunbHO-rHapodoOHBe  cBoiicTBa. Knaccudukanms nunumos.
Tpurnuuepunst, Qocdonunuael, BOCKH, CTepoHIbl. buomornveckue QyHKIMN
gunuaoB. OOMe CBOMCTBa OMOJOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaMO3aMBIKaHUIO, TOTYIPOHHUIIAEMOCTb.

Hyxnennosele kucmorsl. JHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hykneorunsl. [Ipuanun kommnementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK
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2.3

— nBoitHas cnmpanb. MectoHaxoxaeHue u Ouonormdeckue ¢ynkumu JHK. Bumsr
PHK. ®yukuuu PHK B kietke.

Crpoenne wmomekynsl AT®. Makposprudeckue cBsizu B Mojekyne ATO.
Buonornueckue gynxmnun ATD. BoccraHOBIeHHBIE MEPEHOCUMKH, X (YHKIUH B
kietke. CexkBennponanue JJHK.

CrpykTypHasi 6uonorus: OHOXUMHIYECKHE U ONO(PU3NIECKHe NCCIIeIOBAaHUS COCTaBa
U IPOCTPAaHCTBEHHON CTPYKTYPHI OMOMOJIEKYT

Tumbl  KmeTOK:  JyKapHOTHYecKass M mpokapuorndeckas.  CTpyKTypHO-
(yHKUIMOHANBHBIE 00pa30BaHUs KIICTKH.

CrpoeHne mnpokapuoTHUecKoi KieTku. Kirerounas cTeHka OakTepwii M apxeit.
Oco0EHHOCTH CTPOEHUS TeTepOoTPO(HOM M aBTOTPOGHON MPOKAPUOTHIECKHUX KIIETOK.
MecTo 1 poiib MPOKAapHOT B OMOLIEHO3aX.

Crpoenne W (yHKIMOHHPOBAaHHE SYyKapHOTHUYECKOM KieTku. [lina3maruueckas
MeMOpaHa (turazmanemma). CTpykTypa Iuta3Mathdeckoir memOpasbl. TpaHcmopT
BEIIECTB 4epe3 IUIa3MaTHUECKylo MeMOpaHy: maccuBHBIN (quddysus, obmeruénnas
muddysusi), akTUBHBIA (MEPBHYHBIA ¥ BTOPUYHBIM aKTUBHBIA TpPAHCIIOPT).
[omynponnniaemocts MeMOpaHbl. PaboTa HaTpuif-KaaueBOro Hacoca. JHIOIUTO3:
MAHONUTO3, (arormuTo3. JK30muTo3. Kirerounas crenka. CTpykrypa u (yHKIHA
KJIETOYHOW CTEHKH pacTeHHi, rpHOOB.

Huronnasma. Lurozons. Hutockener. JBmkenune nuromia3mMbl. OpraHOUIbl KICTKH.
OpHOMeMOpaHHBIE OPTaHOHMIBI KJIETKH: dHxomasMarudeckas cetb (OIIC), ammapar
lonbmku, TU30COMBI, UX CTpoeHHe W (PyHKIMH. B3aMMOCBSI3b OZHOMEMOpaHHBIX
OpraHouioB kjeTku. CTpoeHue TpaHyIspHOro peTHKyiayMa. CHHTE3 pacTBOPUMBIX
OEINKOoB. Cunres KIIETOYHBIX MeMOpaH. I'magxuit (arpaHyIApHBIN)
SHIOMIa3MaTuieckuii petukyiayMm. CekperopHas (QyHKUOUS amnmapaTta | OJbaxKH.
TpancnopT BemecTB B KJIE€TKe. Bakyonu pacTHTENbHBIX KJIETOK. KIIeTOUHBIN COK.
Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH, INIACTHUIBI.

CrpoeHre W QYHKIUMM MUTOXOHAPHHA W TulacTHi. l[lepBHYHBIE, BTOPHUYHBIE U
CJIOJKHBIE TJIACTHIBI (POTOCHHTE3UPYIOIINX YKapHOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEUKOIJIACTHI BBICIIMX PACTEHUU.

HememOpannble opranowasl kietku CrpoeHue ©  (QyHKIMH —HeMeMOpaHHBIX
OpPraHoWJioB  KieTkd. PubGocoMel. MukpodmiamMeHTbl. MBIIIEYHbIE — KIIETKH.
Muxkpotpy6ouku. Knerounstii nenrp. CTpoeHHe U IBH)KEHHE KTYTHKOB U PECHHYEK.
MukpoTpy6ouky nuTomasmsl. LieHTpross.

Anpo. OOonouka sapa, XpOMATWH, KapHoIUIa3Ma, SAPBIIIKHA, HX CTPOCHHE WU
¢bynkumu. Snpepnbiii  OenkoBeli  MaTpukc. llpocTpaHCTBEHHOE —pacmoIOKeHHE
XpoMocoM B uHTepda3HoM siape. beaku XxpoMaTHHa — THCTOHBI.

Knerounsle BkmtoueHusi. CpaBHHUTENbHAS XapaKTEPUCTHUKA KJIETOK JDYKapHOT
(pacTuTenbHOH, )KUBOTHOM, IPHOHOM)

2.4

AcCCUMWIALIMSA W JUCCUMWISALUSA — JBE CTOPOHBI MeTabonu3ma. Twurbl oOMeHa
BEIIECTB: aBTOTPOHBIA W TeTepOTPO(HBIA. YdYacTHe KHCIOpona B OOMEHHBIX
mpolieccax. DHepreTudeckoe odecnieueHue kKieTku: npeppamienne AT B 0OMeHHBIX
mporieccax. DOepMeHTaTHBHBI XapakTep peakuui KISTOYHOr0 MeTabojm3Ma.
depMeHTHI, HX CTPOCHHUE, CBOMCTBA U MexaHu3M perctBusi. KopepmenTsl. OTnmuus
(hbepMEHTOB OT HEOPTaHWYECKHX KaTaJu3aTOPOB. belKu-akTHBAaTOphl W  OCNIKH-
MHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKIUH OT Pa3InYHBIX
(haxTopoB.

[lepBuuHBIf cUHTE3 opraHuveckux BemecTs B kietke. dortocunre3. Poib
XJIOpOIUIACTOB B mporecce QorocuHTe3a. CperoBas M TeMHOBas  (a3bl.
[IponykTuBHOCTH (oOTOCHHTE3a. BiusHue pa3indHbiXx (PAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocunTte3. Pa3zHooOpasne OpraHM3MOB-XEMOCHHTETHUKOB: HHUTPUPHUIMPYIOIINE
OaKkTepuu, JKeJe300aKTepHH, CEePOOAKTEPHH, BOJOPOAHBIC OakTepuu. 3HAUYCHHUE
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2.5

2.6

XEMOCHHTE3a.
AHa’poOHbIe opranm3mbl. Bunmelr Opoxkenus. [IpomykTsl OpokeHHST ©  UX
WCTONb30BaHUE 4YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENH OONE3HEH.

AdpoOHBIC OpPraHU3MBI. ITaIbl SHEPTETHICCKOTO 0OMeHa. [1oaroTOBUTEIBHEIN 3TAall.
I'mukonu3 — 6ECKUCTIOPOHOE PACIICIUICHHIE TIIFOKO3bI.

Buonornueckoe OKHUCIEHHE, MM KJICTOYHOE JbIXaHue. PoJib MUTOXOHApPUI B
mnporeccax Ouonorudeckoro okucienus. Lukmmueckne peakuuu. OKHCIMTENBEHOE
tdbochopmmmpoBanue. [IpemmymectBa a’poOHOTO myTH OOMEHa BEIIECTB IIEpen
aHa’pOOHBIM. DPGHEKTHBHOCTH YHEPTETHICCKOTO OOMEHA

Peakuun wmatpuuHOoro cuHreza. I[IpMHIMII KOMIZIEMEHTApHOCTH B  pEaKIUAX
MaTpUYHOTO CUHTe3a. Peanmsanusi HacnencTBeHHOW uHopmanuu. ['eHeTndyeckuit
Ko, ero cmoictBa. Tpanckpunuus — MaTpuudblii cuHte3 PHK. Ilpunnumner
TPaHCKPHUIIIUU: KOMIUIEMEHTapHOCTh, AaHTUIAPAJUIENIBHOCTh, ACHMMETPHYHOCTD.
Tpancnsiuust u e€ stanbl. Yyactue TtpancnoptHeix PHK B OunocuHTese Oenka.
VYcnosus Omocunreza Oenka. KoawpoBanwe amuHOkucior. Pomb pubocom B
OuocunTese Oenka.

Opranuszanus reHomMa y NpPOKapHOT M 3YKApHOT. Perymsuus akTUBHOCTH T€HOB y
npokapuot. ['mnote3a omepona (®. XKako0, XK. Mano). Perynsmus oOMEHHBIX
npotueccoB B kieTke. Kierounslii roMmeocTas.

Bupycsl — Heknetounsle (GOpPMBI KU3HM W OONMraTHble mnapasuTbl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKkTepruodaros.

Bupycurple 3aboneBaHusi uenoBeka, XHBOTHbIX, pactenuit. CIINJ], COVID-19,
COLIMAJIbHBIC ¥ METULIMHCKUE ITPOOIEMbI

Krnerounsrii muki, ero mepuonbl u perymsnusa. MaTepdaza u muto3. OcoOeHHOCTH
mpoleccoB, mpoTekalommx B wuHTepdasze. IloaroroBka KIETKHM K JAEICHUIO.
[IpecunTeTndeckuii (MOCTMUTOTHUYECKHUI), CHHTETUYECKUM M TIOCTCUHTETUYCCKUUN
(mpeMHUTOTHUYECKUIT) IepHOAbI HHTEP(a3HI.

Matpuunbiii  cunte3 [JHK — permmkanus. Ilpunuunsr  permkanuu  JJHK:
KOMIUIEMEHTapHOCTh,  TOJYKOHCEpBAaTUBHBIA ~ CHHTE3,  aHTUIAPAUIEIbHOCTD.
Mexannsm perummkammu JJHK. Xpomocomsr. Ctpoenne xpomocom. Temomepsl u
TegoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTun. JIAIioumHelii U
ramiouaHeld  HaOopsl  XxpomMocoM. ['omosormunbsle  xpomocomsbl.  IlosoBeie
XPOMOCOMBI.

Jenenne xknetkn — muto3. CTaguu MUTO3a U MIPOUCXOASIIUE B HAX MpoIiecChl. THIIBI
muto3a. Kapnokunes m nurokuHe3. buonornueckoe 3HaueHue MHUTO3a. Perymsums
MUTOTHYECKOTO IIHKJIa KIeTKH. [IporpamMmmupyemast KiieTouHasi THOENb — alonTo3.
@YHKIMOHAIBHASI TEHOMHUKA

Opranu3m Kak OHOJIOrMYecKas cucreMa

3.1

OnHOKIIETOYHbIC, KOJIOHUAbHBIE, MHOTOKJICTOUYHBIE OPraHU3MBl ¥ MHOTOTKAaHEBEIC
OpTaHU3MBI.

DopMbI pa3MHOKEHUsI OPraHU3MOB: Oecrioioe (BKIIIoYasi BEreTaTHBHOE) W TIOJIOBOE.
Buasl  Oecronoro pa3MHOXKEHHS: TIOYKOBaHWE, CIOPYJSIHS, (parMeHTaIus,
KJIOHUPOBaHHE.

[TonoBoe pa3zMHoxeHue. [lonoBeie kneTku, unu rameTsl. Meno3. Ctaaun Meio3sa.
IToBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonorudeckuii cMpici meiiosa u
II0JIOBOTO ITporecca. Meio3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponeimeBoe paszButve. [‘ameroreHe3 y >KUBOTHBIX. [loJOBBIE Kemne3sl.
ObpazoBanme W pa3BUTHE MOJOBHIX KieToK. CrepmaroreHe3 u ooreHe3. CtpoeHue
MOJIOBBIX  KIeToK. OTIoJoTBOpeHne W AMOPHOHANIBHOE pa3BUTHE IKHUBOTHBIX.
CriocoOBlI OIIIOAOTBOPEHUS: HAapyKHOEe, BHyTpeHHee. [lapTeHorenes.
WnnuBunyansHoe pas3ButHe opraHm3MoB (oHToreHes). Craauum sMOpHOrenesa
XKHUBOTHBIX (Ha mpuMmepe Jsrymiku). [poGnenue. Tumbl npobnenus. OcoOeHHOCTH
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3.2

3.3

JIpOOJICHUST MJICKOMUTAIONINX. 3apOJBIIICBEIC JIMCTKH (TacTpyJsmus). 3akiajaka
OpPraHOB W TKAaHEW W3 3apOJbIIIEBBIX JMCTKOB. B3auMmHOe BiIusHHE 4acTeid
Pa3BUBAIOIIETOCS 3apObIIa (IMOpPHOHATBHAS MHIYKINS). 3aKiIajKa IJIaHa CTPOEHUS
J)KUBOTHOTO KakK pe3yJIbTaT HEepapXUUeCKUX B3aUMOJCUCTBUN TeHOB. BiusHue Ha
SMOpHOHATIFHOE PA3BUTHE PA3IUIHBIX (PAKTOPOB OKPYKAIOIIEH CPEbI.

Poct n pasutme xuBOTHBIX. [locTamMOproHaNbHEIN Tepuon. IlpsiMmoe m HempsMoe
pasButue. Pa3ButHe ¢ MeramMopdo3oM y OECIO3BOHOYHBIX U IO3BOHOYHBIX
JKUBOTHBIX. buomornueckoe 3Ha4eHHE TMPSMOTO M HEMPSMOTO pPAa3BUTHUSA, HX
pacnpoctpaHenne B mpupoje. THmbl pocTa >XKMBOTHBIX. DaKTOPHI PETymsIuu pocTa
KUBOTHBIX W dYenoBeka. CTaguu TOCTAIMOPHOHAIBHOTO PAa3BUTHS y JKUBOTHBIX W
yenoBeka. [leproapl oHTOTeHe3a YeIoBeKa.

PasmHoxeHHE U pa3BUTHE pacTeHHH. I'aMeToduT n ciopodut. Meiio3 B )KU3HCHHOM
nukie pacrennii. OGpa3oBaHue crop B mporecce Meros3a. ['ameroreHnes y pacTeHuil.
OmiomoTBOpEHHE M Pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  J[BoliHoe
OIUIOJIOTBOPEHUE Y IBETKOBHIX pacTeHuil. OOpa3oBaHHE U pPa3BUTHE CEMCHH.
MexaHnU3MBI ey OHTOTEHE3a Y PACTEHUH U )KHUBOTHBIX

HcTopusi cTaHOBJIEHHUS W Pa3BUTUS TCHETUKU Kak HayKd. OCHOBHbBIE T'€HETHUYECKHE
MOHATHSI U CHMBOJIBL. | 'OMOJIOTMYHBIE  XPOMOCOMBI,  aJUIEJbHBIE  T€HBI,
anbTepHATHUBHBIE NMPU3HAKW, JOMHUHAHTHBIM M PEleCCUBHBIM NMPHU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4McTas JUHUS, THOpUabl, reHoTwrl, (eHoTun. OCHOBHBIE METOIBI
TCHETHKH: THOPUI0IOTHYECKUH, IUTOJIOTHYECKUH, MONEKYJIIPHO-TeHETHUECKUH

Monorubpugaoe ckpemuBanue. llepBbrii 3akoH MeHaenss — 3aKOH €IHMHOOOpPA3HA
ruOpuaoB nepBoro nokoneHus. [IpaBuino momuHupoBanus. Bropoii 3akon Menaens
— 3aKOH pacUIeIUIeHUs] MpU3HAKoB. LluToNormueckne OCHOBBI MOHOTHOPHIHOTO
CKpEILMBaHus. [ UNOTE3a YNCTOTHI FaMeT.

Ananuzupymoomiee ckpemuBaHue. [IpoMexXyTO4HBIM  XapakTep HacleAOBaHHUS.
Pacmiennenve npu3sHakoB MpyU HEMOTHOM JOMUHUPOBAHHH.

JdurnOpugHoe ckpemuBanue. TpeTuid 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HaclleI0BaHus PU3HaKoB. L{uTonornyeckre 0OCHOBBI AUTHOPHUIHOTO CKPELIUBAHUS.
CueruieHHoe HacnefoBaHue mnpusHakoB. PabGotrer T. Moprana. CremnieHHOe
HAaCJIE0BAHNUE T€HOB, HAPYIIECHHUE CLECIUICHHUSI MEXAYy N'eHaMUd. XPOMOCOMHAasl TEOPUS
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoMOCOMHBIM MEXaHHM3M OIpENENeHUs Moya. AyTOCOMBI H
[IOJIOBBIE XPOMOCOMBI. ['OMOrameTHslii M Te€TepOraMeTHbI ImoJs. ['eHermdeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C MTOJIOM.
I'enotun kak nenoctHas cuctema. IlneloTponus — MHOKECTBEHHOE JIEHCTBHE I'eHA.
MHOXeCTBEHHBIN aJJIEJIN3M. B3aumopneiictsue HeaJJIeJIbHBIX T€HOB.
Kommementapraocts. Onuctas. [lonumepus

3.4

BzaumogetictBre reHoTHa W cpenpl nipu GopmupoBannu QgeHoTuna. M3MeHYHBOCTh
MpU3HAKOB. KauecTBEHHBIE W KOJIMYECTBEHHBIE IIPHU3HAKW. BHIBI W3MEHYMBOCTH:
HEHACJIEICTBEHHAS U HACJICICTBEHHASI.

MoaudukanmoHHas H3MEHUYUBOCTh. Poib cpenbl B (GOpMUpOBaHUH MOAU(PHUKAIIMOHHON
m3MeHunBocTH. Hopma peakin mpusHaka. BapualMoHHBIN psin M BapuallMOHHAs
kpuBast (B. Moranncen). CBolicTBa MOIU(UKaIMOHHONH H3MEHUYHUBOCTH.

I'enotrmmueckas m3MeHYnBOCTh. CBOMCTBA TEHOTUMHMYECKOW W3MEHYHMBOCTH. Bumpl
TeHOTHITNYECKON N3MEHIMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTnBHas n3MeHUYMBOCTb. Melo3 U MOJI0BOM Mpolece — OCHOBA KOMOMHATUBHON
W3MEHUYMBOCTH. Ponb KOMOWHAaTHBHOM HW3MEHUMBOCTH B CO3JaHHUM TEHETHYECKOTO
pa3Hoobpasus B Ipeieniax OAHOTO BUA.

MyTanmoHHass M3MEHYMBOCTb. Buipl MyTaluii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE U MHAYLIMPOBAHHBIE MyTallUK. SIJIepHbIE U IUTOIIa3MaTHYECKUE MyTalluH.
ComaTndecKkue ¥ MoJIOBbIe MyTaryy. [IpryrHBl BOZHIKHOBEHHUS MyTaliid. MyTareHs! u
X BIWSHAE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO TIporecca. 3aKoH
TOMOJIOTUYECKUX PAJOB B HacieacTBeHHOW wu3MmeHunBoctd (H.M. Basuios).
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BHeﬂ,I[epHaﬂ HN3MCHYHUBOCTH U HACJICACTBCHHOCTD

3.5

Kapuotun uenoseka. MexayHapoiHas IIporpaMma UCCIEIOBaHUS T€HOMa YeJIOBeKa.
MeToapl  W3yYeHWST TEHETHKH 4YellOBeKa: TEeHEATOTHMYeCKWH, OJIM3HEIOBBIiH,
[UTOTEHETHYECKUH, TOMyISIINOHHO-CTATHCTUIECKUH, MOJEKYISIPHO-TEHETHIECKHI.
CoBpeMeHHOE  OINpeAelicHHe TEeHOTHUIA:  IMOJHOT€HOMHOE  CEKBEHHPOBAHUE,
TCHOTUNHpOBaHUE, B ToM umcie ¢ mnomoursio [I[P-ananuza. HacnenctBennsie
3a00s1eBaHUs YelloBeKa. | eHHBIE W XPOMOCOMHBIC OOJIe3HHM dUejoBeka. bome3nm ¢
HACJICJICTBEHHON TPEAPACIIOIOKEHHOCTRIO. 3HAYCHHE MEIUITMHCKOM TEHETHKH B
MPEIOTBPAIICHUN W JICYUCHUM TCHETUYECKUX 3a0oiieBaHuil 4denoBeka. CTBOJIOBBIC
KJIETKH

3.6

JoMmectukarys U cenekuus. 3apoxkIeHHe CeNeKIMUd U JoMecTukanuu. Yuenune H.M.
BamiioBa 0 meHTpax MPOWCXOXKACHHUSI H MHOTOOOPasnsl KyJbTYPHBIX pacTeHwid. Poib
CENIEKIIMH B CO3[aHUM COPTOB PAcTEeHHWH M MOpOA >KUBOTHBIX. CopT, Mopoja, HITaMM.
3aKOH TOMOJIOTMYECKUX PSIOB B HacjieAcTBeHHOM n3MeHuuBocty H.M. Basumosa, ero
3HAUCHHUE JJIs1 CEJICKLIMOHHON pabOThI.

Metonpl  ceneKIMOHHOW  paboThl.  VICKycCTBEHHBIH  OTOOp: MAacCcOBBIA W
WHIUBUYJIbHBIN. OTansl KOMOMHAIIMOHHON CCJICKIIUH. UcnpiTanue
MPOU3BOAUTENEH 1O MOTOMCTBY. OTOOp MO T€HOTHUILY € MOMOLIBIO OLIEHKH (PEHOTHIIA
MTOTOMCTBA B OTOOp TI0 TEHOTHITY ¢ TToMoIbio ananm3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paOoThl. PamuarnvoHHBIN U
XMUMUYECKUH MyTareHe3 Kak UCTOYHUK MYTalMi y KyJbTypHBIX (POpM OpraHHU3MOB.
Hcnonp3oBaHne reHOMHOTO PeJaKTHPOBAHUS 1 METO/IOB pekoMOMHAHTHBIX JIHK mist
MOJIyYEHHs] UICXOJTHOTO MaTepuaia /Ui CEeNeKIHH.

[Nomyvenne momumionnoB. BHyTpuBumoBas ruOpuamsanus. bian3kopoacTBeHHOE
CKpellMBaHWe, WM WHOpHIWHT. HepojcTBeHHOE CKpelMBaHUE, WM ayTOPHUAVHT.
I'etepozuc u ero npuumHel. Mcnomp3oBaHue rerepo3uca B cenekiuu. OtaanéHHas
ruopummzanmst.  [Ipeomonenne Oecriomuss MEKBHIOBBIX —THOpUIOB.  JloCTHKeHHs
CEJIEKIIUU PACTEHUM U )KUBOTHBIX

3.7

OOBEKTHI, UCIONB3yeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE W TKaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHM3MBI, WX  XapaKTEpUCTUKA.  |paagulUOHHAass  OMOTEXHOJIOTHS:
xne0oneyenue, MOJTyYeHNE KHCJIOMOJIOYHBIX MIPOYKTOB, BUHOJIEIHE.
MukpoOuonorndeckuii  cuHTe3. OOBEKTHI  MHUKPOOHOJIOTHMYECKUX — TEXHOJOTHIA.
IIponsBoncTBo Oenka, aMUHOKHCIOT M BUTAMHUHOB. MCKyCCTBEHHOE OIIOOTBOPEHUE.
PexoHCTpyKIMs SHIEKIETOK M KIOHMPOBaHHWE KUBOTHBIX. METOJl TpaHCIUIAHTALUH
SIIEP KIETOK.

XpoMOcOMHass M T'eHHas WHXKEHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha |
KoHcTpyupoBanue pekomOuHanTHeiXx JHK. [ocTmxkeHns u  mepcrieKTHBBI
XpOMOCOMHOH ¥  TGHHOW  WHXEHEpUU. MeJUIMHCKHE  OWOTEXHOJIOTHH.
Hcnonbs30BaHuE CTBOJIOBBIX KJIETOK

Cucrema 1 MHOT0OOOpa3nue OpraHM4ecKoro Mupa

4.1

buonornueckoe pasHooOpasue oprann3mMoB. COBpeMeHHasl cHCTeMa OPraHMYECKOTO
mupa. llpuHumner knaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE
IpyIIIBl OPraHU3MOB.

OCOOEHHOCTH CTpPOEHUS] W IKU3HENEATENHPHOCTH OJHOKIETOYHBIX OPTraHU3MOB.
Bakrepun, apxew, OJHOKJIETOYHBIE T'PHOBI, OJHOKIETOYHBIE BOJOPOCIH, JAPYTUe
npotucTsl. KosoHnaneHble OpraHu3Mbl. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHM3MOB:
amMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OPTaHH3MOB.
Pa3znpa)xuMoCTh y OTHOKJIETOYHBIX OPTaHu3MOB. TaKcHCHI

4.2

MHorokeroyHbie pacTeHud. B3auMOCBs3b 4YacTeld MHOTOKJIETOYHOIO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBbl OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak
ennHOe Tenoe. TkaHu pacTeHHid. THUIBI PACTUTENBHBIX TKaHEH: oOpa3oBaTenbHas,
TIOKPOBHAsS, TIPOBOAMAINAs, OCHOBHas, MexaHmdeckas. (OCOOCHHOCTH CTPOCHUS,
(YHKIMI 1 pacIoyioKEeHUs] TKAaHEW B OpraHax pacTeHUH
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4.3

BereratuBHble M TeHepaTHBHBIE OpraHbl pacTeHMH. DyHKIMM OpPraHoB U CHCTEM
opranoB. Kapkac pacteHuil. /[BukeHHE MHOTOKJIETOYHBIX PACTCHMM: TPOMU3MBI U
Hactuw. [lormomieHre BOMBI, YIIIEKWCIOTO Ta3a W MHUHEPAIBHBIX BEIIECTB
pactenusiMu. Jlpixanue pactenuil. Juddysus ra3oB depe3 MOBEPXHOCTH KIETKH.
TpancriopTHble cHCTeMBl pacTeHHid. BeimeneHne y pacreHuil. 3ammra Yy
MHOTOKJIETOUHBIX pacTreHni. Kyrtwmkyma. CpenctBa macCHBHOM W XHUMHYECKOM
3amuThl. OUTOHLIKBL.

PaznpaxxuMocTs M peryminus y OpraHusMoB. Pa3fapaXuMOCTh W peryisuus y
MHOTOKJIETOYHBIX pacTeHHA. POCTOBBIE BellecTBa U MX 3HAUYCHUE

4.5

4.6

5.1

5.2

MHOrokJIeTouHbIe KUBOTHBIE. B3anMOCBA3b YacTe! MHOTOKJIETOYHOTO OPraHu3Ma.
Tkanum, opranbl ¥ CHCTEMBI OPTaHOB MHOTOKJICTOYHOTO opranm3ma. OpraHusM Kak
enuHoe nenoe. I'omeoctas. TkaHU KUBOTHBIX M YE€I0BEKA. THIIBI J)KUBOTHBIX TKAHEH:
SNUTENUANIbHAS, COCIUHUTEIbHAs, MbIlIcuHas, HepBHAs. OCOOECHHOCTH CTPOCHHS,
(hYHKITMI 1 PaCIIOIOKEHNS TKAaHEH B OpraHax JKHBOTHBIX U YEIOBEKa

OprasHbl U CHCTEMBbl OPIaHOB >KMBOTHBIX. DYHKIMM OPIaHOB M CHUCTEM OpPraHOB.
Omnopa Tena opraHu3MoB. CKeleTbl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:x#uslit 1 BHyTpeHHH ckeneT. CTpOoeHUe U TUIIBI COSTMHEHNS KOCTEH.
JIBM>KEHHE  MHOTOKJIETOYHBIX  JKMBOTHBIX. IIuTanme sxuBoTHBIX. IluTanme
MO3BOHOYHBIX XMBOTHBIX. [IpIxanue xuBOTHbIX. KoxxHoe npixanue. XKabepnoe u
JIErOYHOE bIXaHHE.

JlpIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
MTO3BOHOYHBIX KMBOTHBIX. JIpIXaTeNbHAsI CHCTEMA YelloBeka. MeXaHu3M BEHTHIIALNH
JIETKUX Y OTUL U MJIEKOIUTAKOMUX. TpaHCIOPT BEIIECTB Y OpraHu3MoB. TpaHcropT
BEIECTB Y KUBOTHBIX. KpoBeHOCHast cucteMa U e€ opranbl. KpoBeHocHas cuctema
MO3BOHOYHBIX >KUBOTHBIX. Kpyru kpoBooOpamieHusi. DBOJIOIMOHHBIE YCIIOKHEHHUS
CTPOEHMSI KPOBEHOCHOH CHCTEMBI II03BOHOYHBIX JKHBOTHBIX. Bblnenenue y
opranu3moB. Beinenenne y kuBOTHbIX. CokparuTenbHble Bakyond. OpraHsl
BbliesieHsl. CBsI3b TOJOCTH Tela ¢ KPOBEHOCHON M BBIIEIUTEIHHON CHCTEMaMH.
Beigenenue y MO3BOHOYHBIX KMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KHBOTHBIX.
IToxpoBEI U UX TIPOU3BOJHBIE.

PasgpaxuMocTs M peryisiuus y OpraHu3MoB. Pa3ipakMMOCTh y OJHOKJIETOUYHBIX
OpraHu3MoB. Takcucel. PazapaxnMoCTh U peryssius Y MHOTOKJIETOYHBIX PACTECHHH.
PocToBBIE BemecTBa 1 MX 3HAYEHHE.

HepBHas cuctema u peduiekTopHAs PETYJSIIHsS Yy MHOTOKIETOYHBIX JKUBOTHBIX.
HepBhast cucremMa n €€ oTzaensl. DBONIONMOHHOE YCIOKHEHHE CTPOCHHS HEPBHOU
CHUCTEMBI Y )KHBOTHBIX.

Pazpabotka anroputMoB W TporpamMM s SPGEKTHBHON (GYHKIHMOHAILHON
AHHOTALUU FE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, METab0JI0MOB
MUKpPOOPraHU3MOB, PACTEHUI, )KUBOTHBIX U UEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 310POBbEC

Oprasbl ¥ cUCTEMbl OpraHoB uenoBeka. OTIeasl TOJIOBHOIO MO3ra IO3BOHOYHBIX
JKUBOTHBIX. Pediiekc u peduexropnas myra. be3yciaoBHbIE U yCIOBHBIC PedIICKCHI.
I'ymopasibHast perymsius | HIOKPUHHAS CHCTEMa XUBOTHBIX W delioBeka. JKemesnl
SHIOKPUHHOU CUCTEMBI U UX TOPMOHBL. JlelicTBue ropMoHOB. B3auMoCBs3s HEPBHOI
U DOHAOKPUHHON cucteM. [wmmortamamo-rumnodusapHas cucrema. Pediuekc u
pediekTopHas nyra. be3ycioBHbIE U YCIOBHBIE peduieKChl

3ammra opranm3Ma ot OonesHell. MMMyHHas cucrema uenoBeka. KiieTowHblli u
TYMOpallbHBI ~ MMMYHHUTET. Bpoxa€HHbBIN, TpHOOpeTEHHBIH  crienuduuecKuii
uMMyHHTeT.  Teopus  KJIOHaJIbHO-celekTHBHOro  mmmyHurera  (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanurenpHble OTBETHI  OpraHu3MoB. Poib
BPOXKAEHHOTO MIMMYHHUTETA B PA3BUTHU CHCTEMHBIX 3a00I€BaHUN

5.3

Kposenocnas cuctema u e€ opransl. Cepalie, KpOBEHOCHBIE COCYIBI B KpoBb. Kpyru
KpoBooOpaineHus. Pabora cepaiia u e€ perynsuus
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5.4

5.5

5.6

Hpixanne venoBeka. [uddysust ra3oB uyepe3 MOBEPXHOCTh KIETKH. JlpIxarenbHas
crcreMa YenoBeka. J[pixarenbHas MOBepXHOCTh. Perymsius apixanus. JIprxarensHpie
00BEMBI

[MumeBapuTenbHas cucTeMa ueinoBeka. OTaeiabl IHUINEBAPHUTEIBLHOIO TPaKTa.
[MuneBapuTeNbHBIC KeNe3bl. BHYTPUIIONOCTHOE Y BHYTPUKJICTOUYHOE MUIIICBAPCHIE
IMokpoBbl u ux mnpousBoaubie. Opranbl BbigeneHus. Iloukn. CTpoeHHe H

(dyHKIIMOHUpOBaHUe HepoHa. DPuibTpaIys, CEKpelrs U 00paTHOE BCAaChIBAHUE KaK
MEXaHHU3MBI padOTHI OpraHoB BeieneHrss. O0pa3oBaHre MOYH Yy YeJIOBEKa

5.7

6.1

6.2

6.3

JIBwkeHUE uYelioBeKa: MeblleyHas cuctema. CKeNeTHbIe MBIIIIBI U MX paboTa.
CTpocHME U THITBI COSTUHEHUS KOCTEH

Teopwust sBomrONMN. Pa3BuTHE )KU3HU Ha 3eMIle

OpomononHas teopuss Y. Jlapsuna. [Ipenmnochlaky BO3HUKHOBEHHUS JTapBHHH3MA.
’Kwuznp u Hay4Has aesrensHOCTh Y. /lapBuHa.

JBwxkymue cuisl 3Bomtound BuioB no Y. [lapBuHy (BBICOKas WHTEHCHBHOCTD
Pa3sMHOKEHHUSI  OpPTaHM3MOB,  HAcJEICTBEHHass HM3MEHYMBOCTb, Oopp0ba  3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunTeTnueckoir Teopun sBomounu (CTD). HeiitpanbHas Tteopus
sBosronuy. CoBpeMeHHasi SBOJIONMOHHAS OHWOJIOTHS. 3HAYeHHE 3BOJIOIMOHHON
TeopuH B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHbBI MUpa

[Nomynsmms kak sneMeHTapHas equHuna BoaroIud. COBpeMeHHbIE METOABI OLICHKU
TEHETHUYECKOTO PasHOOOpa3usi W CTPYKTypbl nomyisinuid. M3menenue renodoHzaa
MOMYJISIIMK KaK 3JIEMEHTapHOE 3BOJIOIMOHHOE SBJIEHHE. 3aKOH TIe€HETHYECKOTro
paBuoBecus k. Xapau, B. BaiinGepra.

OnemenTtapHble (aKTOPHl (ABMKYIIME CHIIBI) SBOMIOUMH. MyTaIllMOHHBIN MpOIecC.
KomOuHaTtuBHasT W3MEHYMBOCTh. J[lpeili reHoB — ciiydaliHble HeEHalpaBJICHHBIC
W3MEHEHUSI YacTOT ajuiesied B momyisinusax. O¢QeKT ocHoBarens. Murpaium.
Wzomsitmst  momymsnmii:  reorpadudeckas (IPOCTPAaHCTBEHHAsI), OHOJOTHYECKAs
(pempoayKTUBHAS).

EctecTBenHsIil 0TOOp — Hampapistomui Gakrop 3Boonun. ®opMbl €CTECTBEHHOTO
oTOOpa: MBWKYIIAN, CTAOMIU3UPYIOIIHIA, pa3phIBAIONINN (IU3pyNTUBHEIN). [TomoBoit
otOop.

[MprcnocoOneHHOCTh OPraHU3MOB KaK pPe3yJIbTaT MUKPO3BOIONWH. Bo3HHMKHOBEHHE
npucnocoOyieHni y opraHu3smMoB. Apomop¢o3sl u uanoagantanuu. llpumepsl
npucnocoOyieHuid  y  opranum3mMoB.  OTHOCHTENBHOCTh  MPUCHOCOOJIEHHOCTH
OpPTraHHU3MOB.

Bun, ero kpurepum W CTpykTypa. BmamooOpa3oBaHwe Kak — pe3yibTar

MHUKpO3BOMIOUMH. M3omauus — kmoueBoil Qakrop BupooOpaszoBanus. llytm u
crocoObl BUA000pa30BaHMs: auionaTpuieckoe (reorpauaeckoe), CUMIATPUIECKoe
(aKo0NOTHUECKOE), «MTHOBEHHOE (monuIUIIONIU3AIIHS, rUOpUAM3aIINs).

JUTenbHOCTD BOMIOLMOHHBIX ITPOLIECCOB.

MexaHu3mbl popMUpPOBaHUS OMOJIOTHYECKOTO pa3HOO0pasusl.

Ponp »BomOnIMOHHON OMONOTHMM B pa3paOOTKe HAYYHBIX METOJIOB COXpPaHEHHSA
OouopazHoobpaszuss. MUKPOIBOIIONKSA W KOJBOJIONUS TApa3sUTOB W HMX XO3SCB.
MexaHu3mbl GOPMHUPOBAHHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CHOCOOBI OOPHOBI €
Hel

Metoabl u3ydeHHs MakposBomouuu. IlameoHTonoOrnYeckne MeTOIbl W3y4YEeHUs
sBoronmu. [lepexoanbie GopMbl 1 HHUIIOTEHETHIECKUE PSIJIbI OPTaHU3MOB.
Buoreorpaguueckne MeToabl u3ydeHus dBoironuu. CpaBHeHHE (UIOpHI U (ayHbBI
MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emin. Bugbl-sHaeMuku u
PEIUKTHI.

OMOpHONIOTHYECKHE W CPaBHUTENBHO-MOP(OIOTHYECKHE  METONbl  H3Y4EHHUS
9BOJIONMU. | eHETMYECKHME MEXaHW3MBbl DHBOJNIOUMH OHTOT€HE3a M MOSBICHUS
SBOJIOIIMOHHBIX  HOBHIECTB.  ['OMOJIOTMYHBIE W aHAJIOTHYHBIE  OpraHbl.
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6.4

PynumenTapHbie OpTaHBbI u aTaBU3MBI. MonekynsipHO-TeHETUIECKHE,
OMOXUMHUYECKHE U MaTeMaTHYECKHE METONbI U3YyUCHHUS JBOIIOIUHA. [ OMOIOTHYHBIE
reHbl. COBpEMEHHBIC METOJIbI TIOCTPOCHUSI (PUIOTEHETUIECKUX JICPEBBEB.
XPpOMOCOMHBIE MyTaIlUX U 3BOJIIOIHS TCHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIIa) OHBOMIONUH. HeoOpaTMMOCTh  JBOIIOINM.
AnanTtuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIUH

Haygnpie rumores3sl MpOUCXOXKACHUS KU3HN Ha 3emie. AOWOreHe3 W MaHCIIePMUSL.
JloHay4HBle TIPEACTAaBICHHUA O 3apOXKICHUM KU3HM (KpeanuoHu3M). [wmmoresa
IIOCTOSIHHOI'O CaMO3apOKJEHUS KU3HU U €€ omposepxeHue onsitamu @. Penu, JI.
Cramnanmanmy, JI. [Tactepa. IlponcxoxxaeHue )KU3HA U aCTPOOHOIIOTHS.

OcCHOBHBIC JTambl HEOPraHWYeCKON »HBoNONUH. llmanerapHas (Teojorudeckas)
SBOJIONHA. XUMHYECKast SBOTIONHSA. AOMOTEHHBIN CHHTE3 OPraHUYeCKUX BELIECTB U3
Heopranuyecknx. Omeit C. Mumnepa u I'. FOpu. OOGpa3zoBanue MOITUMEPOB U3
MoHoMepoB. KoanepBatHas runoreza A.M. OmapuHa, runoresa mepBUYHOTO OyITHOHA
JIx. Xonzeiina, reneTudeckas runotesa I'. Mémnepa. Pubo3umei (T. Yek) u runoresa
«wvupa PHK» V. T'munbepra. dopmupoBanme wmeMOpaH ¥ BO3HHUKHOBEHHE
MIPOTOKJIETKH.

Ucropust 3emmu u Meronbl €€ wusydeHus. lckomaeMple OpraHMYECKUE OCTATKH.
l'eoxpononoruss u e€ ™ertoapl. OTHOCHTENBHAsE W aOCONIOTHAST TEOXPOHOJIOTHSL.
I'eoxpoHONOrM4eckas mkana: 30HbI, 9pbl, IEPHOABI, JTTOXH.

Haganenele sTamsl opraHmdeckod 3Bomonuu. [losBieHHe W 3BOIMIONUSA MEPBBIX
KIETOK. OBOJIONMs  MeTa0oim3Ma. BO3HMKHOBEHHE  TEPBBIX  JKOCHCTEM.
CoBpemeHHbIe MUKpOOHBIE OMOIUIEHKHM Kak aHAJOr MEPBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpoKapHOTHL U 3yKapHOTHI.

[Mpoucxoxnenne dykapuotr (cUMOHMOTeHe3). OBOJIOIHMOHHOE MPOUCXOXKICHUE
BupycoB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHME
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPIraHU3MOB.

OCHOBHBI€ 3TaITbl YBOJIOIUN BRICIIUX pacTeHwil. OCHOBHBIE apoMOp(hO3bI paCTeHHN.
Brixon pacrenuil Ha cyunry. IlosiBieHHE CIOpPOBBIX PACTEHMM M 3aBOCBAaHUE UMU
cymn. CeMeHHbIe pacTeHus. [IponcxoxkIeHne [IBETKOBBIX PACTEHUM.

OCHOBHBIE ATaITbl 3BOJIIOLUH KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. [lepBbie
XOp/oBbIe KUBOTHbIE. JKH3HP B BOJie. DBOJIOLHUS MO3BOHOYHBIX. [IpoucxoxaeHue
ampubmii u pentwnuii. [IponcxoxpeHrne MIIEKOMUTAOMKUX W nThl. [IpuHIMD
KioueBoro  apomopdosza. OcBoeHue OECIIO3BOHOYHBIMH U HO3BOHOYHBIMHU
KUBOTHBIMHU CYIITH.

Pa3Burne *u3Hu Ha 3eMie MO 3paM W NMEPHOAAM: apXel, MPOTEPO30H, MaIe030M,
Me3030H, KaitHo301. O0Ias XxapakTeprUCTUKaA KIMMAaTa U Fe0JIOTHYeCKUX IPOLECCOB.
[NosiBnenne u pacuBeT XapakTepPHBIX OPraHU3MOB. YTIIEOOpa30BaHUE: €ro YCIOBUS U
BJIMSIHUE Ha Ta30BBIN cocTaB aTMOC(hephl.

MaccoBble BBIMHpPAaHUSI — OKOJOTMUYECKHE KpU3HChl mpouutoro. IlpuumHbl u
CIIEJICTBUSI MAacCOBBIX BBIMHUpaHUN. COBpEMEHHBIH 3KOJOTHYECKUH KPHU3UC, €ro
0COOEHHOCTH

6.5

Pazgensr w 3amaum  anTtpomoyiornd. MeTonasl  aHTporonoruu.  CTaHOBJICHHE
MPEACTABICHUN O IPOUCXOKACHUH YenoBeka. COBPEMEHHbBIE HAyUYHbIE TEOPHH.
CXOICTBO 4YEIOBEKa C JKHUBOTHBEIMHM. CHCTEMAaTHYECKOE IIOJO0KCHHE 4YeJIOBEKa.
CBHIETEILCTBA CXOJCTBa yeJioBeKa C JKHBOTHBIMHU: CpaBHUTEIHHO-
MOpP(OTOTHIECKHE, AMOPHOIOTHIECKHE, (hU3H0IIOr0-OMOXUMHUYECKHE,
noBefeHuYeckue. OTauuus 4eloBeKa OT >KMBOTHBIX. [IpSIMOXOXKIEHHUE U KOMILIEKC
CBSI3aHHBIX C HMM IMpPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra W BTOPOW CUTHAIBHOM
CHCTEMBI.

JBwkymme cunbl  (GakTopbl) aHTPOIIOTEHE3a: OHOJOTHYECKHE, COLUAIBHBIE.
CooTHoleHUe OMOJIOTUYECKUX U COIIMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIC CTaJUU AHTPOIOTCHE3a. ABCTPAJIONHUTEKH — JBYHOTHE IPEAKHU JIFOJCH.
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UenoBek yMensblii, IEpBbIe U3TOTOBIEHUS Opyaui TpyAa. HenoBek NpAMOXOIAINN U
TIePBBIA BBIXOX JIOACH 3a mpenensl Adpuku. YenoBek rednensO0eprckuii — oOmuid
MPEeIOK  HEaHIepTaJbCKOrO0 dYeloBeKa W YeloBeKa pasyMmMHOro. Yemomek
HEaHJAEPTANbCKUN KakK BHJ JIIOJEH XOJOAHOTO KiIMMara. YenoBeK pa3yMHBIN
COBPEMEHHOTO THIIA, IEHUCOBCKHUI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeeIaMu
Adpukmn.

DBOIIOIHS COBPEMEHHOTO UesioBeKa. EcTecTBeHHBIM 0TOOp B MOMyJSIHSIX YeIOBEKa.
MyTtaunoHHbI Tiponiecc u nojauMopdusM. [lomynsiuoHnble BONHBI, Ipei¢ TeHOoB,
MUTpanus u «3(pQPexT 0OCHOBATEISD B MOMYJIAIFSIX COBPEMEHHOTO YeJIOBEKa.
Yenoseueckne pacsel. [lorsaTue o pace. bonbimme pacer: eBponeonHas (eBpa3uiickas),
aBCTpasio-HeTpouIHas (9KBATOpUAIbHAs), MOHTOJIOHIHAS (A3UATCKO-aMEPUKAHCKAs!).
Bpemst m myTn pacceneHus denoBeka MO IuTaHeTe. ENWHCTBO YemoBeUeCKHWX pac.
Hayunas HecocToATenpHOCTh pacu3Ma. lIpncmocoOIeHHOCTh 4YenoBeKa K pPa3HBIM
YCTIOBUSIM OKpYXaromlei cpensl. BiusHue reorpaduyeckoil cpensl u apeiida reHoB
Ha MOP(HOJIOTHIO U (PU3UOJIOTHIO YEIOBEKa

DKOCHCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTH

7.1

Paznenst u 3anaun skonoruu. CBs3b IKOJIOTHH C IPYTUMH HAyKaMH.

Mertonag! 3konorun. Ilonesbie HaOMOACHNA. DKCIEPUMEHTHI B 3KOJIOTUU: IPUPOIHBIE
u nabopatopHsle. MozenupoBaHie B 3KOJOrHU. MOHUTOPUHT OKpY’KaroLel cpesbl:
JIOKaJIbHBIHM, PErMOHATBHBIN U TI00ANBHBIN

7.2

Okosoruueckue (QakTopbl M 3aKOHOMEPHOCTH uX JeiictBus. Kiaccudukarms
IKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHEe, OMOTHYEecKHe, aHTpormoreHHsie. OOrme
3aKOHOMEPHOCTH JeWcTBHs dKonormdeckux (axrtopos. IlpaBmmo mmanmyma (K.
HInpenrens, 0. JIubux). TonepaHTHOCTb. IBPHOMOHTHBIE M CTCHOOWOHTHEIC
OpTaHU3MBI.

Abuornueckre (aktopel. CBeT Kak skomormueckwid (akrop. JleWcTBue pasHBIX
YYacTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE IPYIIIbl PACTCHUH U
’KUBOTHBIX TI0 OTHOIIICHUIO K cBeTy. CUrHaIBHAS poJib cBeTa. DOTOMEPHOIU3M.
Temmneparypa kak 3konoruueckuii gaxrop. JefdcTBue TeMnepaTypbl Ha OpraHU3MBIL.
[lo¥ikunoTepMHble U TOMOHOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpTaHU3MBI.

BrnaxnocTs kak skonormdeckuii pakrop. [pucrnocobienuns pacTeHUH K TOAJICPKAHUIO
BogHoro Oamanca. Kiaccupukaumss pacTeHMidi 1O  OTHOIIEHHIO K  BOJE.
[pucniocoOieHnst >KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKHMA.

Cpensl 0OUTaHUS OPraHW3MOB: BOJIHAS, HA3eMHO-BO3/IYIIIHAS, [IOYBEHHAS, TITyOMHHAS
MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH Cpel
obutanus oprann3MoB. IIpucrocobnenns opraHu3MoB K JKU3HH B Pa3HbIX cpenax.
Buonornueckue putmbl. BHemHue n BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJUYHBIC
put™elL. [IpucnocobaeHHOCTE OPraHU3MOB K CE30HHBIM M3MEHEHUSIM yCIOBUH JKU3HH.
XKusnennsie ¢opmbl opranu3moB. llonstue o xusHeHHOH ¢opme. JKusHeHHBIE
(dopMBI pacTeHMii: JAepeBbs, KYCTAPHHKH, KYCTAPHHYKH, MHOTOJIETHHE TpPAaBBHI,
ofgHoNeTHHE TpaBbl. JKU3HEHHBIE (OPMBI KHBOTHBIX: THIPOOWUOHTHI, T€OOHOHTEHI,
a3po0HoHTHI. OCOOCHHOCTH CTPOCHUS B 00pa3a )KU3HU.

Bbuotnueckue dakTopsl. Bumbl OHOTHYECKMX B3aUMOJCHCTBHN: KOHKYPEHIIMS,
XHITHAYECTBO, cuMOM03 u ero ¢opwmbl. [lapa3zutusm, koomepamus, MyTyallu3M,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3anMOJecTBUS (Tonn4eckue, popuyeckue, padbpuyeckue). 3HaueHNEe OMOTHUECKUX
B3aMMOZCHCTBUN JJIs CYIISCTBOBAHUS OPraHM3MOB B cpene oOutaHus. [IpuHImI
KOHKYPEHTHOTO MCKITFOUEHHSI

7.3

DKOJIOTUYECKUE XapaKTePUCTHKH momynsiuu. [lomynsius kak Ouoloruyueckast
cucrema. Ponb HeomHOpomHOCTH cpeabl, (PU3NUECKUX OapbepoB U OCOOCHHOCTEH
Ouosoruv BUIOB B (OPMHUPOBAHMM IPOCTPAHCTBEHHOM CTPYKTYPHI HOIYJISIIHM.
OcHOBHBI€ MTOKa3aTeN! MOMYJISALNN: YUCICHHOCTb, INIOTHOCTh, BO3PACTHAS U TOJI0Bas
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7.4

CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTb, MUTPALIUSL.
Okojormueckass CTpykrypa momymsanud. OTIeHKa YHCISHHOCTH — TOMYJISIHH.
JuaaMuka TOMymAnud U €€ perymsnus. BHOTHYecKni MOTEHIWAT TTOMYJISIHIH.
MopenupoBanue AMHAMHUKU TOMyJSuu. KpuBblie pocTa YMCICHHOCTH TMOITYJISIIUU.
Kpusbeie BeDKMBaHUS. Perymsmust YHCIEHHOCTH MOMYNSANUNA: poib  (aKTOPOB,
3aBUCAIINX W HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJIOTHYECKHE CTPATeruH BHIOB (- U
K-ctparerun).

[lonsTHe 00 skomormueckod Hume Buaa. MectooOuraHue. MHOromMepHas MoOJeNb
skosiornyeckod Humu JPx.M. XaTtumHcoHa. Pa3Mepbl 3KOJOTMYECKON HUIIIM.
[loreHumanpHas U peann30BaHHAS HUIIH.

Bun xak cucrema momynanuii. Apeansl BUIOB. BUIBI U UX KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TOBEACHWS W MUTPANUil JKUBOTHBIX. BHOJOrMYecKkne WHBa3HU
9yXEPOJHBIX BUIOB

CoobmiecTBa oprann3MoB. broreHno3 u ero cTpykrypa. CBA3u MEXIy OpraHu3MamMu B
ouoreHo3e. DKkocucTeMa Kak oTkpbiTas cucreMa (A.Jx. Tencnu). OyHKIMOHATBLHBIC
ONOKM OpraHu3MOB B 9JKOCHCTEME: TPOAYLEHTHI, KOHCYMEHTBHI, PEAYLCHTHI.
Tpoduueckne ypoBHn. Tpodudeckwe 1emm u cetdn. AOHOTHYECKHE OJOKH
skocucteM. [10UBHI 1 Wbl B AKOCHCcTEMaX. KpyroBopoT BEIIecTB ¥ IOTOK SHEPTHH B
JKOCHCTEME.

OcCHOBHBIE TOKa3aTelId 3KOCUCTEMBI. bHoMacca W HpOAyKUHA. DKOJIOTMYECKUE
MUPaMHUAIBI YHCe, OMOMACCH M SHEPTUH.

HampapieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIEecCHH. llepBuuHBIE H
BTOPUYHBIC CYKHECCUU W UX IPUYHHEI. AHTpOHOFCHHBIC BO3I[CI71CTBH$I Ha CYKIECCHU.
KimvmakcHoe coo0OmectBo. bropasHooOpaszue W MOTHOTa KPYrOBOPOTa BEIIECTB —
OCHOBA YCTOHYMBOCTH COOOIIECCTB.

[IpuponHeie  SKOCHCTEMBL. AHTPOINOIeHHbIE 3KOCHUCTEMBI.  ATpO3’KOCHCTEMA.
ArporieHos. Pazimuauns Mexxay aHTPOIIOT€HHBIME 1 IPUPOIHBIMU 3KOCUCTEMAMH.
Ypboskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. l'opoxackas ¢mopa u
(ayna. CuHaHTpOIM3alUs TOPOJCKOM (ayHbl. BHONOrMYeCKOoe M XO3SHMCTBEHHOE
3HAYEHHE arpod3KOCHUCTEM H ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHHS
OCHOBHBIX B3aUMO/IEHCTBHIA OPTaHU3MOB B DKOCHCTEMAX.

Ilepenoc »HEpruM W BEUIECTB MEXKIY CMEXKHBIMHU SKOCUCTEMaMH. Y CTOMYMBOCTH
OpraHusmosB, HOHy.HHHI/II‘/,I 1 3KOCHUCTEM B YCJIIOBUAX €CTCCTBCHHBIX M aHTPOIIOTCHHBIX
BO3/IEHCTBUM

7.5

7.6

buocdepa — oOmennanerapHas o6Oosouka 3eMid, TAe CYLIECTBYET WU
cyliecTBOBajia ku3Hb. YueHue B.M. Bepnanckoro o 6uocepe. Obnactu Ouochepsr
u e€ coctaB. JKuBoe BemiecTBO Onocdeps! u ero GyHKINH.

3akoHOMEpHOCTH cymiecTBoBaHUs Ounocdepsl. OcobeHHOcTH Onochepbl  Kak
rio0anpHON 3KocucTeMbl. [luHamuueckoe paBHOBecue B Omocdepe. KpyroBopotst
BEIIECTB U OMOTeOXMMHUYECKUE IUKIBI (Yriieposa, a3oTa). PUTMUYHOCTD SIBICHUN B
ouocepe.

3onaneHOCTh OMochepsl. IlonstTne o OGumome. OcHOBHbIE OMOMBI CyLIM: TYHIpA,
XBOMHBIE JIeca, CMELIaHHbIC U IIUPOKOJINCTBEHHBIE Jieca, CTENH, CABAaHHbI, ITyCThIHH,
TPOTIMYECKHE Jieca, BBICOKOTOPhs. Kinmar, pacTUTeNbHBINH U )KHBOTHBIN MHp OHOMOB
CYLIN.

CrpykTypa u (QYHKUUS JKUBBIX CHUCTEM, OLIEHKA HMX PECYpCHOTrO MOTEHIHala M
orocdepHbIX HYHKITUIA

DKOJIOTHYECKHE KPU3UCHI M WX MpUYMHBL. Bo3zzaeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHNEe BO3MyIIHON cpeapl. OxpaHa BO3ayXa. 3arps3HEHHE BOJHOU CpEIbI.
OxpaHa BOAHBIX pecypcoB. PaspymieHne mousbl. OXpaHa IMOYBEHHBIX PECYpPCOB.
WzmeHenune kimmara.

AHTpPOTIOTEHHOE BO3CHCTBME HA PACTUTENBHBIM W >KUBOTHBIM wmup. OxpaHa
pacTUTENFHOTO W JKUBOTHOrO Mupa. OCHOBHBIE MPHHIMIIBI OXPaHbl HPUPOJIBL.
Kpacupie kuurun. Ocobo oxpansemble mnpupoanbie Ttepputopuu  (OOIIT).
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boranuueckue caapl ¥ 300JI0THUECKUE TAPKH.
OCHOBHbIE TMPHUHIMITEI YCTOWYMBOTO PAa3BUTHS UYEJIOBEYECTBA W IMPHUPOJIBL.

PannonansHOE IPHUPOIOIIOIL30BAHIE U COXPaHEHHE OMOJIOHYECKOro pa3Hoo0pasus
3emiin

YYEBHO-METOJNYECKOE OBECIIEUEHUE OBPA30OBATEJIBHOT'O MTPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VISA YUEHUKA

* buonorus. buonornyeckue cucTemMsl U MPOIIECCHL; yriryoneHHoe oOyuenue, 10 kmace/ Tepemon
A.B., IlerpocoBa P.A. O6mecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTRIO « 1Ol MHEMO3NHA»

* buonorus. buonorunyeckue cucTeMBl M POLIECCHI; YIyOneHHoe oOyuenue, 11 kinacc/ Tepemos
A.B., ITerpocora P.A. O6miectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHIO « 1Ol MHEMO3UHA»

METOAUYECKHUE MATEPHUAJIbBI JJI51 YUUTEJSA

. Y4ueOHO-MeTOquYecKHid KOMIUIEKT s u3ydeHus Kypca ouonoruu B 10-11 kmacce (yriyOnéHHBII),
CO3JJaHHBIM aBTOPCKUM KOJUIEKTUBOM 1o pykoBoacTBoM B.B.Ilaceunuxka:

[TpumepHbie paboune nporpamMmel. [IpeameTHas nuaus yueOHUKOB «JInHuMs sxuzHm». 10 -

11 xmaccer: yue0. [locobue mist obmeodpasoBar. Opranuzamnuii: yriryosn. yposeHs/B.B.

INaceunuk, I'.I'. lIBeros, T.M. Edumosa. - M.: IIpocBemenue, 2023

Yueonuk/B.B. [laceunnk, A.A.Kamenckuii, A.M.Py6uos. - M.: [Ipocsemenue, 2023

Co6opuuk 3ana4 u ynpaxaenuit/ B.B. Ilaceununk, A.A.Kamenckuii, A.M.Py6uoB. - M.:
IIpoceemenue, 2023

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. http://old.fipi.ru/ (deaepanbHblii HHCTUTYT MEAArorHUecKux n3mepenuit (GUITN))
2. http://www.fcior.edu.ru/ (®exepanbHblil IEHTP HHOPMAIIMOHHOOOPA30BATEIBHBIX PECYPCOB,
®IIVOP)

3. http://school-collection.edu.ru/ (Exunas kosuiekmust udpoBbIX 00pa30oBaTeIbHBIX
pecypcos, EK LIOP)

4. http://festival.1september.ru/ (®ectuBans neparorudeckux unei «OTKPHITHIH
YPOK»)

5. http://www.chemistry48.ru (JInunsbIii caiir)

6. http://www.uroki.net/docxim.htm ([Isst yuutesnss XuMu# 1 GHOJIOTHH)

7. http://www.krugosvet.ru/taxonomy/term/46 (Summknoneaus Kpyrocser)

8. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoku. buonorus 10 ki) 9.
http://interneturok.ru/ru/school/biology/11-klass (Bumeoypoku. buosorus 11 ki) 10.
http://biology-online.ru/ (CoBpementsie ypoku 6uosoruu. buomorus omnaiin) 11.
http://luts.ucoz.ru/load/27-1-0-109 (3anumaTenbpHas OHOIOTHS)

12. http://multiring.ru/course/biology/content/index.html#.VVDoJ3FfgX5Q (OtkpsiTast
Omoorus)

13. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTst
OHJIAIH)

14. http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OtkpeIThIii GaHK
3amaanii EI'D)

15. http://ege.yandex.ru/ (EI'D u 'A na Sunexce)

16. http://bio.reshuege.ru/ (Pemry EI'D no Guonorun. TemaTHdeckue TeCThbl)

17. http://bio-faqg.ru/map3.html (Tectsl, 3aaa4u 110 GHOIOTHN)
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