


HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no yueOHOMY mipenmMety "buonorus" (manee - OMOJIOTHS) HA YPOBHE CPEIHETO OOMIETO
oOpaszoBanus pa3paborana Ha ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpaszoBanuu B Poccuiickoit ®enepanun»y, GI'OC COO, KoHuenuuu mnpemnogaBaHus ydeOHOTO
npeamera «bHonorus» 1 OCHOBHBIX MOJOXKEHUH (erepaabHoi pabodel TporpaMMbl BOCTIUTAHHS.

VYuebOnsiit npenmet «buonorusy yriayonéanoro ypoHs u3ydenus (10—11 kmaccel) sBIsieTcs OqHUM
U3 KOMIIOHEHTOB TMpeAMETHON obnactu «EcrecTBeHHO-HayuHble mpeaMeThl». CoriacHo
nonoxxkeaussMm GI'OC COO npodunbHbIe yaeOHbIC IPEAMETHI, H3ydyaeMble Ha yriyOJIEHHOM YPOBHE,
SIBJITFOTCST criocoOooM uddepeHnmanuu 00ydeHus Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS U
MpHU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEKJY OCHOBHBIM OOIIMM, CPEAHUM OOILIUM, CPETHUM
npodeccuoHalbHBIM M BBICIIMM 00pa3oBaHueM. B TO ke BpeMs KaXIbld U3 ATHX y4eOHBIX
MPEeIMETOB JIOJDKEH OBITh OPUEHTHPOBAaH HA MPUOPUTETHOE pelIeHHe 00pa3oBaTeNbHBIX,
BOCIIUTATEIBHBIX M PA3BHBAIONIMX 3a7a4, CBSA3aHHBIX C NPOGOpUEHTAIMEH OO0yJarommxcs |
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHON 00JaCTH HAYYHOIO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIUIIMHOMN, 3KOJIOTUEH, ICUXOJIOTHEH, CTIOPTOM UM BOSHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mipeameTy "buonorus" ga€t npeacTaBieHne O ETU U 3a7a4ax U3ydeHus
yuebHOoro mpenmera «buonorus» Ha yrIyOnéHHOM ypOBHE, OmNpenenser 00s3aTeNbHOe
(MHBapUaHTHOE) TPEAMETHOE COAepXKaHHe, €ro CTPYKTypHpOBaHHE IO pas3feliaM H TeMmaw,
pacrmpeneneHue 1o KiaccaM, peKOMEHAYET MOCIeI0BaTeIbHOCTh U3YUEeHUSI Y4eOHOro MaTepuaa C
y4E€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH YYEOHOTO Ipolecca, BO3PaCTHBIX
oco0eHHOoCTel oOyuaromuxcs. B mporpamme mo 6MoI0THH peaaTru30BaH MPUHIIUI TPEEMCTBEHHOCTH
C WU3yuyeHHEeM OWOJOTHM Ha YpOBHE OCHOBHOTO o00ImIero oOpa3oBaHus, Onarofaps Yemy
MPOCMATPHUBAETCS HANPABICHHOCTh Ha IMOCIEAYIOIIee pPa3BUTHE OHOJIOTMYECKHX 3HaHUM,
OPUEHTHUPOBAHHBIX Ha (POPMHPOBAHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, 3KOJOTHYECKOTO
MBIIIJICHUS, TPEICTAaBICHUN O 3J0pOBOM 00pase *KU3HH, Ha BOCIIUTAHUE OEPEKHOTO OTHOIICHHS K
OKpyKarolle NpupoAHoN cpeae. B mporpamMme mo OHOJOTHHM Takke MOKa3aHbl BO3MOKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuit ®I'OC COO k maHUpyeMbIM
JAYHOCTHBIM, METalpeIMETHBIM W MPEIMETHBIM pe3yibTaraM oOydeHHss W B (POPMHUPOBAHUH
OCHOBHBIX BUJIOB Y4€OHO-TT03HABATEIbHON ACSITEILHOCTA 00YyYaIOIIKUXCSl IO OCBOECHUIO COMIEP KAHUS
Ouooruueckoro o0pa3oBaHus Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHusl.

VYueOHblii mpeamer «buonorws» Ha ypOBHE cpenHero oO0mero o0Opa3oBaHUS 3aBEpIIACT
Ouosornueckoe o0pa3oBaHHWE B IIKOJE W OPHEHTHPOBAH Ha PACIIMPEHUE W YTiIyOJeHUE 3HAHUI
00yYaromuxcst 0 )KUBOM MPUPOJIC, OCHOBAX MOJICKYJISIPHOM M KICTOYHON OMOJIOTHH, SMOPHUOJIOTHH H
GI/IOHOFI/II/I Ppa3sBUTHA, TCHCTUKU, CCIICKIINHU, 6HOTCXHOHOFI/H/I, OBOJJIIOMUOHHOT'O YYCHHSA U 3KOJIOTUH.

Nzydenne yueOHoro mnpeamera «bwonorus» Ha yrIyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY 00YyYaromuXxcs K MOCIEAYIOIEMY IOIy4YeHUI0 OMOIOTHYECKOTr0 00pa30BaHUs B By3ax U
OpraHM3aIMIX CpeAHero MpodecCHoHaIbHOro o0pasoBanus. OCHOBY €ro COAEp)KaHUS COCTABIISICT
crucreMa OMOJIOTHYECKUX 3HAHWH, TOJTYYCHHBIX MPU M3YYCHUU O0YYaIOIIUMUCS COOTBETCTBYIOIINX
CHUCTEMAaTUYECKUX PAa3eOB OHOJIOTMM HAa YPOBHE OCHOBHOTO oOmiero oopaszoBanus, B 10—11
KJIaccax 3TH 3HAHUS MOJYYaroT pa3BuTHe. Tak, pacuIMpeHbl U yriTyOJeHbl OMOJIOTUYECKUE 3HAHUS O



pacTeHHsIX, )KUBOTHBIX, Tprbax, OaKTepHsiX, OpraHu3Me YeIoBeKa, OOIMX 3aKOHOMEPHOCTSIX KHU3HHU,
JIOTIONIHUTEBHO BKJIIOYEHBI OWOIOTMYECKUE CBENEHUS MPHUKIAJHOTO U TOMCKOBOTO XapakTepa,
KOTOpBIE MOXHO HCIIOJIb30BaTh KaK OPHEHTUPHI ISl TOCIEAYIOMmero BbiOopa mpodeccum.
Bo3moxkHa Takxke uWHTErpanusi OHOJOTUYECKMX 3HAHUHW C COOTBETCTBYIOUIMMHU 3HAHUSIMU,
MOJTy4€HHBIMH 00YYarOIIMMHUCS NIPU U3yUYeHUN PU3NKU, XUMHUHU, Teorpaduu U MaTeMaTUKH.

Crpykrypa mporpaMMmsl 1o yyeOHomy mnpeamery "buosorus” oTpaxkaeT CHCTEMHO-YpPOBHEBBIM M
HBOJIIOLMOHHBIA MOAXOJbl K H3ydeHUto Ouosoruu. COrnacHo UM, HU3y4yalOTCsl CBOMCTBA H
3aKOHOMEPHOCTH, XapaKTepHble IJI KHUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3alMM, IBOJIOLUH
OpPraHUYecKOro Mupa Ha 3emJie, COXpaHEHUs OMOJIOTMYECKOTro pa3HooOpa3us miaHeTsl. Tak, B 10
KJIaCCE€ W3YYaloTCsl OCHOBBI MOJIEKYJISIPHOM M KIETOYHOW OMOJOTUM, SMOPHUOJIOTUU W OHOJOTHUHU
pa3BUTHSA, TEHETUKU U CEJIEKIIMU, OMOTEXHOJOTUM U CUHTETUYECKOM OMOJIOrMH, aKTyalIu3UpyIOTCS
3HaHUS O0ydYaromuxcs Mo OOTaHMKE, 300J0TMH, aHATOMMH, (Qu3Honoruu yeiaoseka. B 11 kiacce
M3y4YaloTCs 3BOJIIOLIMOHHOE YUE€HHUE, OCHOBBI SKOJIOTMH U YUeHue o buocdepe.

VYuebOnsiii ipeameT «buonorus» npu3BaH 00€CICUUTh OCBOECHHE OOYYAFOIIMMUCS OMOJOTHUYECKHUX
TCOPHI ¥ 3aKOHOB, WJCH, MPHUHIIUIIOB M MPABWI, JICKAIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-
HAy4YHOW KapTHHbI MUPA, 3HAHUI O CTPOCHUH, MHOTO00pa3uu U OCOOEHHOCTSX KJIETKH, OPraHU3Ma,
IomyJianuu, 6I/IOHCH03a, OKOCHUCTEMbBI, O BbIJAIOMIHUXCA HAYYHBIX AOCTHXXCHHUAX, COBPCMCHHBIX
HCCIICAOBAHUAX B 6I/IOJ'[OFI/II/I, MMPUKIAAHBIX aCIICKTax OMOJIOTMYECKUX 3HAHUI. I[J'If[ PasBUTHUA U
MOJICP)KaHUsI WHTEepeca OOYyYaroIuXcs K OHOJIOTMH Hapsdy CO 3HAYUTEIBHBIM O00BEMOM
TEOPETUYECKOTO MaTepuaya B COACPKaHUH MPOTPAMMBI MO0 OMOJIOTHUH TPEITyCMOTPEHO 3HAKOMCTBO
C HCTOpI/IGﬁ CTAHOBJICHUA U Pa3BUTUA TOU WJIA MHOU O6J'IaCTI/I 6I/IOJ'IOFI/II/I, BKJIaIOM OTCUHCCTBCHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHITMX OMOIOTUIECKUX U IKOJIOTHUECKUX MPOOIIEM.

Henp wu3yuenus yuebHoro mpeamera «buomorus» Ha yriayOn€HHOM YpOBHE — OBJaJCHHE
00y4aroIMMHUCS 3HAaHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpPraHU3allMM KUBBIX CUCTEM Pa3HOrOo
paHra M TNpUOOpETEeHHE YMEHUH UCMOJNb30BaTh 3TH 3HaHUS B (OPMUPOBAHMU HHTEpeca K
orpeienéHHON 001acTi NpodecCuOHaNbHOM JesITeIbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, WK K BEIOOpY
y4eOHOT0 3aBeleHUs ISl TPOAOIKEHHS OMOIOTHYeCKOro 00pa3oBaHMsL.

Joctukenne 1enu u3ydeHus yuyeOHoro mnpeamera «buosnorus» Ha yriyOn€HHOM YpOBHE
o0ecrneuynBaeTcs pelieHrueM CIeAYIOIMUX 3a1ayu:

OCBOCHHE OOYYaIOIIUMHUCA CHUCTEMBl OHOJOTUYECKMX 3HAHWUW: 00 OCHOBHBIX OHOJOTHYECKUX
TEOpUSAX, KOHIICTILUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M TMpaBUiaX, COCTABISIOIIUX
COBPEMEHHYIO €CTeCTBEHHO-HAYyUHYI0 KapTUHY MHpPA; O CTPOCHUHU, MHOTOOOPa3uu U 0OCOOCHHOCTSIX
OMOJIOTMYECKUX CHCTeM (KJIeTKAa, OpraHu3M, MOMYJSAIus, BHI, OUOreorneHo3, oOuocdepa); o
BbBIAAIOOIUXCA OTKPBITHUAX U COBPEMCHHBIX HUCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

O3HAKOMJICHHE OOYYaroIUXCs C METOJaMHU TO3HAHHS KHBOW TMPHUPOABL: HCCIECIOBATEIIbCKIUMHU
MeTofaMu OMOJOTHYECKUX HAayK (MOJEKYJSIPHOW M KJIETOYHOW OHOJIOTHH, SMOPHOJIOTUHA U
OWOJIOTMHM pa3BUTHSA, TCHETUKH W CCJICKIUU, OWOTCXHOJIOTMM W CHHTETUYECCKOW OWOJIOTHH,
MAJCOHTOJIOTUH, OSKOJOTHH); METOJaMH  CAMOCTOSTEIBLHOTO  MPOBEICHUS  OHUOIOTHYECKUX



ucciefoBaHuii B jabopatopud U B npHupoje (HaOMIOJeHHe, W3MEpPEHHE, SKCIIEPUMEHT,
MO/JICIUPOBAHUE);

OBJIaJicHUe OOy4YaloIIMMHUCA YMEHHUSIMU: CaMOCTOATEIbHO HAXOAWUTh, aHAJIM3UPOBATh U
HCIIOJIb30BaTh OMOJOTHYECKYI0 HH(OpPMAIMIO; TMOJIb30BATHCS OMOJIOrMYECKON TEpMUHOJOTHEN U
CHUMBOJIMKOH; YCTaHABJIMBAThH CBA3b MEXKIY Pa3BUTHEM OMOJIOTMH M COLMAIbHO-DKOHOMUYECKHUMHU U
HKOJIOTUYECKUMH TpOoOJIeMaMH YeJIOBEYECTBA; OLEHHBATH IOCIEACTBHS CBOCH NEATEIBHOCTH IO
OTHOIIICHHUIO K OKpY’Kalolleld MpUpPONHON cpelne, COOCTBEHHOMY 3J0POBBIO U  3/10POBBIO
OKpYXaloIMX JIOAeH; OOOCHOBBIBATH W COONMIOJATH Mepbl MPO(PHUIAKTUKH HHQPEKIIMOHHBIX
3a00JieBaHUl, TpaBWJIa TIOBEJIEHUS B TpUpoJe U obecreueHuss 0e30MacHOCTH COOCTBEHHOM
KHU3HENEATSIFHOCTH B YPE3BBIUANHBIX CHTYalUsAX TPUPOJHOTO M TEXHOTCHHOTO XapaKTepa;
XapaKTepru30BaTh COBPEMEHHBIE HAyYHBIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BuTHE Yy OOY4YalOUIMXCS WHTEJUIEKTYyaJbHBIX M TBOPUYECKUMX CIIOCOOHOCTEH B Tpolecce
3HAKOMCTBAa C BbBIJAIONIUMUCA OTKPBITUSAMU U COBPCMCHHBIMHU HCCJICIOBAHUAMU B 6HOHOFI/II/I,
pemaeMbIMH €10 TpoOJIeMaMH, METOAOJIOTHEH OHOJOrHYecKOro WCCIEeIOBAaHUs, IPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~ WCCIICIOBAHUM, pemIeHUus OHOJOTMYECKUX  3a7ady, MOJCIUPOBAHUS
OMO0JIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIUTaHKHE Y 00yYarONIMXCs LIEHHOCTHOTO OTHOIIEHUS K JKUBOM MPUPOJIE B LIEJIOM U K OTAEIbHBIM
e€ 00beKTaM U SBICHHUAM; (OPMHUPOBAHUE HKOJOTMUYECKOM, M€HETUYECKOH I'paMOTHOCTH, OOLIei
KyJbTYpBI IOBEICHNUS B IIPUPOJIE; MHTETPALIMM €CTECTBEHHO-HAYUHBIX 3HAHUM;

npuoOpeTeHne OO0ydYalIMMMKCS KOMIIETCHTHOCTH B PAIllMOHAIIBHOM  MPUPOJIOIOIH30BAHUN
(cobmroneHre mpaBuil MOBEACHHS B IPUPOJIE, OXPaHbl BUJOB, SKOCUCTEM, OHOChepsl), COXpaHECHUH
COOCTBEHHOTO 37I0pPOBbSI M 3I0POBbS OKPYXKAIOIIUX Jtojel (coOmoneHus mMep NpodUIaKTUKU
3a0o0seBaHuil, oOecriedyeHue OE30MAaCHOCTH IKU3HEACSTEIIbHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJb30BaHUS OMOJOTHYECKUX 3HAHUA W
YMEHHMH B ITIOBCEIHEBHOW JKU3HH;

CO3JIaHUE YCIIOBUU IS OCOZHAHHOTO BBIOOpA 0OYUYaAIOIMUMHKCS WHANBUAYATBEHON 00pa30BaTelIbHOM
TPACKTOPHH, CIOCOOCTBYIONIEH TMOCIEnyIomeMy TpOo(hecCHOHATEHOMY CaMOOIPEICICHUIO, B
COOTBETCTBUH C UHIMBUAYATbHBIMU HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO6miee yncaO0 4YacoB, OTBEACHHBIX Ha HM3y4YeHHE OMOJOTMH Ha YTiayOJEHHOM YpPOBHE CpEIHETO
obmiero oopasoBanus, coctaBnseT 204 yaca: B 10 kmacce — 102 vaca (3 yaca B Henento), B 11 kiacce
— 102 yaca (3 yaca B HeJeNIO).

Ot16op opraHu3anoOHHBIX (OPM, METOJOB U CPEACTB OOyYECHHs] OMOJIOTHH OCYIIECTBISETCS C
yu4€TOM CIEHU(PHUKH €ro COJICP)KaHWs W HAIPABICHHOCTH HAa MPOJOJDKEHHE OUOJIOTHYECKOTO
00pa30BaHus B OpPraHU3aLUAX CPETHETO MPO(PECCHOHATBFHOTO U BBICILIEI0 00pa30BaHMA.

OO0s13aTeTbHBIM YCIIOBHEM P 00yYeHUH OWOJIOTHH Ha yTITyOJIEHHOM YPOBHE SIBJISIETCS MMPOBEACHUE
71a00paTOPHBIX M MPAKTHYECKUX paboT. Takxke ydacTie 00ydaronIMXcsl B BHIIOJTHEHUH MPOSKTHBIX U



y‘le6HO—I/ICCHeI[OBaTeJIBCKI/IX pa60T, TEMATUKa KOTOPLIX OIPECACTIACTCA YYUTCICM Ha OCHOBC
HMCIOIIUXCA MATCPHUAIIBHO-TCXHUYCCKUX PECYPCOB U MECTHBIX NPUPOAHBIX YCJ'IOBI/II\/'I.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Conepxkanre MporpamMMbl, BBIACICHHOE KYpCu8OM, HE BXOJIUT B TMPOBEPKY TOCYIapCTBEHHOU
urorosou arrectanuu (I'MA).

Tema 1. Buosorust kak Hayka

CoBpemenHast Ouosioruss — KOMIUIEKCHass Hayka. Kparkas uUCTOpUs pPa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaeMmble MMM MpoOsieMbl. DyHIaMeHTalbHblE, MPUKIAJHbIE H
MTOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadyeHne Owonorud B (HOPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHBI MHpA.
[Ipodeccun, cBsazanHble ¢ Ouonorueil. 3HaueHHE OHONOTUU B MPAKTUYECKOW EATEIBHOCTH
YCJIOBCKA: MCIUITMHE, CCIIbCKOM XOBHf/'ICTBe, NPOMBIINIJICHHOCTH, OXpaHC IPpHUPOABI.

JdemoHcTpauuu

[optpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseii, I'. Mennens,
B. U. Bepuaackwuii, U. I1. [TaBnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecorckuid,
Hx. Yorcon, ®@. Kpuk, JI. K. benses.

TaGmuier u cxembl: «CBsI3b OMOJIOTHH ¢ APYTUMH HayKamMm», «CucTeMa OMOJIOTHIECKUX HAYKY.
Tema 2. ’KuBble cucTeMbl U UX H3Y4YEeHHE

JXuBble cucteMbl Kak IpeaMeT u3ydeHHs Ouosoruu. CBONCTBA JKHMBBIX CHUCTEM: €JUHCTBO
XMMHUYECKOTI'O COCTaBa, TUCKPETHOCTh M IIEJIOCTHOCTD, CI0KHOCTh U YIOPSIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOPIaHU3alMsl, CAMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUYMBOCTh, POCT U
pa3BUTHE.

VYpOBHM OpraHM3alldU >KUBBIX CHCTEM: MOJEKYJSPHBINA, KI€TOYHBIN, TKAHEBbIM, OpraHU3MEHHBbIH,
MOIYJIAUOHHO-BUZOBOM, 3KOCHUCTEMHBIH (OHoreorneHoTuyeckuii), Ouocdepnsiid. IIporeccsl,
NPOUCXOJAIINE B JKUBBIX cHucTeMaXx. OCHOBHBIE TpU3HaKu >kUBOro. JKusHb kak ¢opma
cymiecTBoBaHMs MaTepun. Hayku, n3ydaromiye >KiuBble CHCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3aIHH.

N3yyenne xuBBIX cucTeM. Meroapl Ouonormyeckoil Hayku. HaOmroneHue, wu3MepeHue,
SKCIEPUMEHT, CUCTEMATH3aLMs, MeTaaHanu3. [IoHsITHE O 3aBUCMMON U HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepuMenTa. I[loctaHoBka u mpoBepka rumnorte3. HyneBas rumoresa. Ilonsarue



BbI60pKI/I u eé HOCTOBCPHOCTD. P336p0C B OHOJIOTHYECKHX JaHHBbIX. OI_IeHKa AOCTOBCPHOCTU
MOJIYUCHHBIX  PC3YyJIbTATOB. HpI/I‘-II/IHBI HCKaAKCHHA  PE3YJIbTATOB  SKCIICPHUMCHTA. ITonsTue
CTaTUCTHYCCKOT'O TECTA.

JdemoHcTpauuu

Tabmurer u cxembl: «OCHOBHBIC MPU3HAKH KU3HWY», «bronormueckne cuctemMbn», « CBOWCTBA KUBOU
MaTepun», «YPOBHU OPraHU3AMHU KUBOU HPUPOIb», «CTpOEHUE >KMUBOTHOM KIETKW», «TkaHU
KUBOTHBIX», «CHCTEMBl OpPraHOB 4YEJIOBEYECKOTOo opranmsmay, «buoreonenos», «buochepay,
«MeTobl U3y4eHHUs] 3 KUBOU IIPUPOIBI».

O6GopynoBanue: JnabopaTopHOe O0O0OpYyJOBaHME I TPOBEJACHUS HAOIIONCHUNM, W3MEpPEHUH,
IKCIICPUMEHTOB.

IIpakTuyeckas padora «Vcnonp3oBaHue pa3InYHBIX METOAOB MIPHU U3YUEHHUH KUBBIX CUCTEM.
Tema 3. Brnosorus KieTrku

Kinerka — cTpykTypHO-GyHKIIMOHATBHAS €AUHUIIA )XUBOTO. McTopus oTKphITHs KieTKUA. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxo). OcHoBHbIE
TIIOJIOXKEHUSI COBPEMEHHOM KJIETOUYHON TEOPUHU.

MeTtoabl MOJIEKYJIIPHON M KJIETOYHON OMOJIOTMM: MHUKPOCKOMNHUS, Xpomarorpadus, 31eKTpodopes,
METOJ] MEUEHBIX aTOMOB, Iu(epeHanTbHoe HEeHTPUPYTHPOBAHNE, KYJIbTUBUPOBAHHUE KIIETOK.
H3yuenue ¢huxcuposannvix kiemox. DIEKTPOHHAS MUKPOCKONHA. KoH@oKanbHas MuKpocKonus.
Bumanvnoe (npusicuznennoe) usyyenue Kiemox.

JdemoHcTpauuu

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

Tabmuuer u cxembl: «CBETOBOH MHKPOCKOID), «DNEKTPOHHBIH MHUKPOCKOM», «McTtopus pa3BuTHA
METOZ0B MUKPOCKOIIMM.

OObopynoBaHue: CBETOBOM MHKPOCKON, MHKPOIIPENapaThl pPacTUTENBHBIX, JKUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuueckasi padora «l3ydeHme MeETONOB KIETOYHOW Ouonoruu (xpomatorpadus,
anekTpodopes, auddepenunanbHoe neHTpudyruponanue, [1LP)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKH
XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPaMHUKpPO3JIEMEHThl. Boma u €€ ponb Kak

pPacTBOPUTEIIS, PEAreHTa, Y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH, TEILIOPEryJsanuyu. MuHepaibHbIe
BEIIIECTBA KJIETKHU, UX OMOJIOruyecKas poiib. Poib KaTHOHOB M aHMOHOB B KJIETKE.



Oprannueckue BellecTBa KJIETKU. buonorndeckue nonumepsl. benku. AMHHOKHCIOTHBIM COCTaB
oenkoB. CTpykTypbl OenkoBoil Monekynbl. I[lepBuuHas cTpykTypa Oenka, HENTHIHAS CBS3b.
Bropuunasi, TpetuuHas, 4YeTBepTHUHAas CTPYKTypbl. [lenatypamus. CBoiicTBa  O€JIKOB.
Knaccudukanus 6enkoB. buonornueckne GyHKIUU 0eTKOB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AWCAaXapHbl, OJUTrOcCaxapuibl M monucaxapuiael. OOmui miaH
CTpOCHUS U (PU3UKO-XUMHUECKUE CBOMCTBA yIiIeBOAOB. buonornueckue GpyHKIMH yriIeBOAOB.

Jlummuael.  T'mapodunbHO-TUApOodOOHBIE cBOMcTBa. Kitaccudukamms aununoB. TpuUTIUIICPUIBI,
dbochomunuapl, BOCKH, CTepounabl. buomornmdeckue ¢yHkuu unugo. OOmmMe CcBOWCTBa
OMOJIOTUYECKHX MEMOpaH — TeKy4eCTh, CHIOCOOHOCTh K CaMO3aMBIKAHHIO, MOy TIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. IHK n PHK. Ctpoenune HyknenHoBbix kucnoT. Hykneoruast. [IpuHnun
kommiemMentapaoctu.  [Ipasunmo  Yapradgda. Crpykrypa JHK —  nBoiiHas  crmpalib.
Mecronaxoxaenue u ononornyeckue ¢pynkmmu JJHK. Bugst PHK. @ynxkmun PHK B kinetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsa3u B Mosiekysne AT®. buonoruueckue GyHKIMN
AT®. BoccraHOBIEHHBIC TIEPEHOCUUKH, UX (QYHKIUU B KIETKE. /[pyeue Hyrieozuompugpocgamol
(HT®). CexenupoBanue JJHK. Memoow: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHast Ouosiorus: OHOXMMHUYECKHE © OHOPU3NYECKUE WCCIEAOBAHUS COCTaBa W
MIPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMOJEKYI. Modenuposanue cmpykmypvl u QYHKYUll 6UOMOIEKY
u ux komnnexcos. Komnviomeprulil OU3atiH U Op2AHU4eCcKUll CUHmMe3 OUOMONEKYL U UX HENPUPOOHBIX
AHANI0208.

JdemMoHcTpanuu

[optpersr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. VYunkunc, P. ®pankiun, ®. Csurep, C.
[Ipy3unep.

Huarpammbl: «PacnipeneneHue XMMHUYECKUX 3JIEMEHTOB B HEXHMBOW mpuponae», «Pacmpenenenue
XUMHUYECKUX IJIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuel n cxemsl: «llepuoguueckas TabnMua XUMHUYECKHUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYJIBI
BOJIbl», «BemiecTBa B coctaBe opraHu3zmMoBy», «CTpoeHre MoJIeKyIbl Oenka», « CTpyKTyphl OeIKOBOH

MOJIEKYJIb», «CTpoeHuEe MOJEKyJd YIJIeBOJIOB», «CTpoeHHEe MOJEKyd JunuaoBy, «HykienHoBble
KHUCJIOTBD, «CTpoeHne Monekyiasl ATDy.

O6opynoBaHue: XuMUUECKas Mocyia 1 000py10BaHHeE.
JlabopaTtopHnasi padota «OOHapykeHHE OETKOB C TOMOIIbIO KaY€CTBEHHBIX PEAKITUI.

Jlabopatopnasi pabGora «JVccienoBaHue HYKIEHMHOBBIX KHUCJIOT, BBIJICIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTAHU3MOBY.



Tema 5. CTpoenune n pyHKIMHU KJICTKH

Tunel  KJIETOK: dSyKapuOoTHUECKass U  MpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHMs KIETKH.

CrpoeHue mnpokapuoTHueckoi kietkn. Kierounas crteHka Oakrtepuii u apxeidl. OcoOeHHOCTH
CTpOeHHUS TeTepoTpoHON 1 aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK. MECTO M pOJIb POKAPHOT B
OHoOlLIEHO3aX.

CrpoeHne u (YHKIMOHUPOBAHWE JSyKAPHOTUYECKOW KiIeTkH. [lmasmaruyeckas MeMmOpaHa
(urazmanemma).  CTpykTypa IIa3MaTHYecKod MeMOpaHbl. TpaHCOpPT  BemecTB  4epe3
MJIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIM (muddysus, obneruénnas auddys3usi), aKTUBHBIN
(mepBUYHBIA M BTOPHYHBIM aKTUBHBIM TpaHcnopT). llomymponuniaemoctr MeMOpanbl. Pabota
HATPUI-KaJIMEeBOr0 Hacoca. DHJOLUMTO3: MUHOLMTO3, (arounTo3. Dk3ounTo3. Kietoynas creHka.
Crpykrypa v QyHKIUU KICTOYHOW CTCHKU pacTEHUH, rpHOOB.

Huronnazma. Iuto3onb. Lurockener. JIBwkenwe  uuroriazMbl. OpraHouwabl — KJIETKH.
OnHOoMeMOpaHHBIE OpraHOWMIBI KIETKU: 3Hporuiazmaruueckas ceth (OIIC), ammapar [ombmxw,
JU30COMBI, UX CTpoeHHE U (YHKIHH. B3auMocBsI3b OJHOMEMOpaHHBIX OPraHOMIOB KIJIETKH.
CtpoeHue TpaHYJISIpHOTO pETHKyIyMa. Mexanuzm Hanpasienus 6eakos ¢ OIIC. Cunre3
pactBopuMbIXx  OenkoB.  CuHTE3  KJIETOYHBIX  MeMmOpaH. ['mankuii  (arpaHyJsipHBIA)
SHOIUTa3MaTHUeCKuii peTukyinyM. CekperopHas ¢(yHkius anmapara [ompmku. Mooduguxayus
benxoe 6 annapame I'onvoocu. Copmuposka benxos 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pacturenbHbIX KieToK. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWABI KIETKH: MUTOXOHAPHUH, IJIACTUABL. [Ipoucxodcoenue MumoxoHopuil
u naacmuo. Cumbuoecenes (K.C. Mepeockosckuti, JI. Mapeyauc). CtpoeHne u  (PyHKIIUH
MUTOXOHJIpUM U mactuf. [lepBuyHble, BTOPUYHBIE U CIOXKHBIE TUIACTUIBI (DOTOCHHTE3UPYIOIIUX
3YKapHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JISUKOIIACTHI BHICIIUX PACTEHU.

HememOpannsie opranougs! kinetkd CtpoeHne M (QyHKINM HeMEMOpPAaHHBIX OPraHOMIOB KJIETKH.
PuGocomsl. Ilpomescymounsvie gpuramenmor. MukpopunaMeHTsl. AKmuHo8ble MUKpouiameHmul.
MpleuHble  KIETKH. AKMuHO8ble KOMNOHEHMbl HeMblueuHbIX Kiemok. MUKpOTpyOOuKH.
Knerounsrnii ieHTp. CTpoeHue U ABIKEHHE KTYTUKOB M peCHUYCK. MUKPOTPYOOUKH ITUTOILIA3MEI.
Lentpuons. benxu, accoyuuposannvie ¢ Mukpoguiamenmamu u muxpompyoouxamu. Momopmvie
benxu.

Anpo. O6onouka sapa, XpOMaTUH, KapuoImia3Ma, SAPBIILIKH, UX CTpoeHUuEe U (QyHKUUH. SnepHbIit
OenkoBbIi MaTpukc. I[IpocTpaHCTBEHHOE pACHONOKEHHE XPOMOCOM B HHTEp(pa3HOM szpe.
Dyxpomamun u 2emepoxpomamun. benku XxpoMatuHa — TUCTOHBL. Junamuka sa0epHol 000104KU &
mumose. Aoepuuiii mpancnopm.

Knerounsie BikmoueHnsi. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JSYKApHOT (PacTUTEIbHOH,
KHUBOTHOMU, TPUOHON).



JdemoHcTpauuu
[optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupel u cxembl: «CTpoeHHE 3YyKapUOTHYECKOM KIeTKH», «CTpOEHHE >KUBOTHOM KIIETKN,
«CTtpoeHne  pacTUTENpbHOM  KiIeTkn», «CrpoeHue MuTOXOHApUN», «Sapoy», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaTbl PACTUTENIBHBIX, >KUBOTHBIX KIIETOK,
MUKpPOIpEnapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHas pa6ora «lI3yueHne CTpoeHUs KJIETOK Pa3IUUHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3yueHne cBOICTB KJIETOUHON MEMOpaHbD».

JlaGopaTopHas padora «lccnenoBanue ra3Moin3a U 1eI1a3Moiin3a B paCTUTENbHBIX KIETKAX).
IIpakTnyeckas padora «/3yueHue ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NMpeBpPALeHNE JHEPTHH B KJIeTKe

AccuMuisiivsi M JUCCUMMIISIUSL — JBE CTOpOHBI MeTabonu3Ma. Tumbl oOMEHa BEHIECTB:
aBTOTPOGHBINA U reTepoTpoHBId. YyacTHe KUCIopoaa B OOMEHHBIX Mpoleccax. DHEpPreTHIecKoe
obecrnieuenne kietku: npespamienue AT® B oOMeHHBIX mpoueccax. DepMeHTAaTHBHBIA XapakTep
peakiuii kjaeTouHoro meradonuszma. MepMEHThI, UX CTPOCHHUE, CBOMCTBA U MEXaHM3M JCHCTBUS.
Kodepmentsl. Otnuuus (pepMeHTOB OT HEOPraHUYECKHX KaTaau3aTopoB. belku-akTUBAaTOpPH U
OeIKU-UHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTU (PePMEHTATUBHBIX PEAKIMH OT pa3InYHbIX (PaKTOPOB.

[lepBUuHBII CHHTE3 OPraHMYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIN U OKCUSEHHDILL
gomocunmes y 6axkmepuii. Ceemocodbupaiowue nuemenmvl U NUSMEHMbl PeaKYUOHHO2O YEeHMPdA.
Ponp xnoporutactos B nporecce potocunreza. CBeroBas u TeMHOBast pasbl. Pomoodvixanue, Cs., Cy.
u CAM-munvt pomocunmesa. IIponykTuBHOCTH (hoTOCHHTE3a. BiusHue pa3inudHbix (HakTOpoB Ha
CKOpOCTh (poTOoCHHTE3a. 3HaYCHHE (POTOCHHTE3A.

Xemocunte3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUPHUUIMPYIOUIHE OakTepuw,
XKele300aKTeprn, CEpOOaKTEPUN, BOJIOPOAHBIE OaKTepHHU. 3HAUCHHE XEMOCHHTE3a.

AmnaspobHble opranu3msl. Bunbl 6poxxenus. [IpogykTel OposkeHUs U UX UCIOJIb30BAHUE YETOBEKOM.
AHa3poOHBIE MUKPOOPTraHU3Mbl KaK 00BEKTh OMOTEXHOIOTUU U BO30YUTEIHN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. JTambl dHepreTudeckoro oomena. I[loaroroBurenbubiit dtan. [nmukonms —
OECKHUCIOPOAHOE PACHICTNIEHUE TIIOKO3bI.

buonormueckoe OKHCJICHHUEC, WM KIJICTOYHOC JObIXaHHC. Ponb MI/ITOXOHI[pI/Iﬁ B TIponeccax
OMOJIOTMYECKOI0 OKHCJICHHS. I_[I/IKJ'II/I‘IGCKI/IC pcaKknuu. OxuCIuTEIBHOE (I)OC(I)OpI/IJ'II/IpOBaHI/IC.



Onepausi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-cunma3suol.
[IpenmymiecTBa a’pobHOro mnyTH oOOMEHa BEIIEeCTB Heped aHadpoOHbIM. DPPEKTUBHOCTD
HHEPTreTUIECKOTO OOMEHA.

JdemoHcTpauuu

Hoprpersr: Jx. Ipuctou, K. A. Tumwupszes, C. H. Bunorpaackuii, B. A. Durensrapar, Il
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxeMbl: «@oToCUHTE3», «DHEepreTHueckuil oOMen», «buocunres Oenkay, «CTpoeHue
(dhepMeHTa», « X€MOCHHTE3Y.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, 00OpylOBaHHME Ui MPUTOTOBIEHHS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHass paGora «l3yueHue KaTalIUTUYECKOW AaKTHUBHOCTH (epMeHTOB (Ha mpumepe
aMuJIa3bl WIKA KaTalas3bl)y.

JlabopaTopunasi padora «l3ydeHue (HepMEHTATHBHOTO pACIICIICHUS IEPOKCHIA BOJOpOAa B
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».
JlaGopaTopHasi padoTa «CpaBHEHHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.
Tema 7. HaciiencrBeHHasi MH(pOpMAaIUA U peau3anus eé B KJIeTKe

Peakuyuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMAX MAaTPUYHOIO CHUHTE3A.
Peanmmzanus HacnencTBeHHOH mH(popMmanmu. ['eHeTHYeckuii Ko, ero cBoiictBa. TpaHCKpUNus —
MatpuuHblid cuHTe3 PHK. IIpuHIUIIBI TpaHCKPUTIIIUK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTD,

acuMMeTpudHoCcTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue
PHK.

Tpancnsauus u e€ sranbl. Yyactue tpancnopteix PHK B 6nocunTese 6enka. YcmoBus OnMocHHTE3a
6enka. KogupoBanne amuHokucnot. Pois pubocom B OnocuuTese Gernka.

Coepemennvie npeocmasnenuss 0 cmpoenuu 2enog. Oprauuzalysi reHoMa y MpOKapHoOT U 3YKapHOT.
Perynsiiusi akTUBHOCTH TE€HOB Yy mpokapuor. [umoreza omepona (®. XKako6, XK. Mano).
MonexynapHuvle mexaHuzmvl IKCnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynayuu pabomol
2eno0g. Perynsius 0OMEHHBIX MPOIIECCOB B KieTKe. KiieTounbrii romeocras.

Bupycsl — HekeTouHble (OpMBI KU3HU U OONUTraTHBIE Mapa3uThl. CTPOCHHUE MPOCTHIX U CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. JKusuenwnviti yuxn JHK-cooepocawux supycos, PHK-
codeparcawux upycos, bakmepuogacos. Obpamuas mpaHcKpunyus, pesepmasa, UHmezpasd.



Bupycubie 3aboneBaHus yenoBeka, >KUBOTHBIX, pacteHuid. CIINJ, COVID-19, coumanbHble U
METUIIMHCKHE TPOOTIEMBI.

buoungpopmamuka: ummeepayus u awanuz Oorvwux maccusos («bigdatay) cmpykmypHoix
ouonocuueckux oannvix. Hanomexnonocuu 6 6uonocuu u meouyune. Ilpoepammupyemvle pyukyuu
oenxos. Cnocobvl docmasKu 1ekapcms.

JdemoHcTpauuu

[Moptpetsr: H. K. Konsios, J. U. iBanoBckuii.

Tabmuis! u cxembl: «buocunTes 6enkay, «I'eneTudeckuii koay, «Bupycen», «baktepuodarny.
IIpakTnyeckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. 7Ku3HeHHBIN LUKJI KICTKH

Knerounsrii muki, ero mepuonsl u peryisinusa. MaTepdaza m mMuto3. OcoOEHHOCTH MPOIECCOB,
npoTekaromux B uHTepdasze. IloaroroBka KIeTKM K  JeleHHto. IIpecMHTeTHUYeCcKuit
(MOCTMUTOTUYECKUN), CHHTETHMYECKHMH M IOCTCUHTETHUECKUH (MPEeMUTOTUYECKHH) Mepuobl

uHTEpQa3bl.

Marpuunsiii cunre3 JJHK — perumkanus. [punnuner permmkauuu [IHK: xomminemeHTapHOCTS,
II0JIyKOHCEPBAaTUBHBII CHUHTE3, aHTUNapaienbHocTh. Mexannsm perukanuu JITHK. Xpomocomsr.
Crpoenne xpomocoMm. Temomepbl U Temomepaza. XPOMOCOMHBIH HAOOp KICTKH — KapHOTHII.
JIMmimoniHbIi M ramiouAHbld  HaOopbl XpomocoM. ['omonoruusbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

I[CJ'ICHI/IG KIICTKH — MHUTO3. CTaILI/II/I MHUTO3a U HpOI/ICXOILSIHH/IG B HHUX HpOIIGCCI)I. TI/IHI)I MHUTO3A.
Kapuokunes u uutoknHes. bruosornyeckoe 3HaueHUEe MUTO3A.

Perynsiiius MUTOTHYECKOTO ITUKIIA KICTKH. [IporpaMmMupyemast KiieTouHast TOesb — arornTos.
Krnerounoe sapo, XpoMocombl, (GYHKIMOHAIbHAs TeHOMHKA. Mexanuzmol npoaugepayuu,
oughghepenyuposku, cmapenus u eudenu kiemox. «L{ugpposas kiemrkay — ououngpopmamuyeckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpauuu

Tabmurer u cxembl: « KU3HEHHBIH UK KIETKNY, «MuTo3», «CTpoeHHe XpOMOCOoM», «Perummkanmst
JHK».

O6opynoBaHKe: CBETOBOI MUKPOCKOI, MUKpoOIpenaparbl: « MUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlaGopaTopHas padora «lI3yueHre XxpoMOCOM Ha TOTOBBIX MUKpOIpenapaTax».



JlaGopaTopHas paGora «HaOmroneHue mMuTo3a B KJIETKAX KOHYMKA KOpeEIIKa Jyka (Ha TOTOBBIX
MHUKpOIpernapaTax)».

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonoruueckoe pasHoobOpaszue opraHm3mMoB. OTHOKIETOYHBIC, KOJOHUATHHBIC, MHOTOKJIETOUHBIC
OpraHU3MBbl.

Oco0eHHOCTH CTPOCHMS U KU3ZHEIEATEILHOCTH OJHOKJIETOYHBIX OpraHU3MOB. baktepuu, apxew,
OJTHOKJICTOYHBIE T'pHOBI, OJHOKJIECTOYHBIE BOAOPOCIH, JApyrue MNpoTUCTHL. KolloHMAlbHEIE
OpTraHU3MBI.

B3anmMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OpraHoB. Opranusm
Kak equHoe nenoe. I'omeocTas.

Txkanu pacteHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3zoBaTeibHAs, MOKPOBHAs, IPOBOJALIAL,
OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTpOeHHUs, (PYHKIUN U PACIONOKEHHUS TKaHEH B opraHax
pacTeHui.

TkaHM >KUBOTHBIX M YEJIOBEKA. THIIBI JKMBOTHBIX TKAaHEW: JIUTEIMANIbHAS, COCHUHUTENbHA,
MblIlIeuHasi, HepBHas. OCOOCHHOCTH CTpPOEHHs, (YHKUUI U pacloSIOKEHHUs TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHblE M T'€HEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI OpPraHOB
JKUBOTHBIX U 4esioBeka. DyHKIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KHUBOTHBIX. Hapy xHbIl 1 BHyTpeHHUH ckeneT. CTpOEHUE U THIIbI COSANHEHHS KOCTEH.

JIBI>KeHHEe OpraHu3MOB. JIBIDKEHHE OJHOKIICTOYHBIX OPTaHU3MOB: aMEOOHMIIHOE, KT'YTHKOBOE,
pecHHYHOe. JIBMKCHHME MHOTOKIETOYHBIX pACTEHWH: TPONMU3MbI M HAacTHH. JIBWKeHUe
MHOT'OKJICTOYHBIX KNUBOTHBIX W YCJIOBCKA:. MbIIICYHAs1 CUCTEMA. Pe(bnelcc. CkeneTHsle MBIIINOBI 1 UX
pabora.

IIuranue opranusmoB. IloryomieHue BOABI, YIIEKUCIOrO Tra3a WM MHUHEPAIBHBIX BELIECTB
pacreHusMH. [Iutanue KUBOTHBIX. BHYTPUIIOJIIOCTHOE ¥ BHYTPUKIIETOUHOE nuuieBapenue. [luranue
MO3BOHOYHBIX KUBOTHBIX. OTHEnbl NHILNEBAPUTENBLHOrO TpakTa. lluieBapuTeNnbHbIE KeNe3bl.
[InmeBapuTenbHas CHCTEMa Y€JI0BEKa.

Hpixanwe opranm3moB. Jlpixanme pacrteHui. [lpixanwe xuBOTHBIX. Jluddysus rasoB uyepes
MOBEepXHOCTh KieTKU. KoxkHoe npixanwe. [[pixarenpHas moBepxHOCTh. KaOepHoe u JIErodyHoe
ApIxaHue. JIpiIxaHue M03BOHOYHBIX KMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX MO3BOHOYHBIX JKUBOTHBIX. [[pIXaTenpHas cucteMa yenoBeka. MexaHn3M BeHTHIALMH JIETKUX
y MITUIl ¥ MIIEKOTTUTAIOMNX. Perynsiiust npixanus. J{pixaTenbHbie 00bEMBI.



TpaHcnopt BelecTB y OpraHW3MOB. TpaHCHOPTHBIE CHUCTEMbI PAcTEHHH. TpaHCHOPT BEILECTB Y
KHUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas crucTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepjue, KPpOBEHOCHBIE cocyabl U KpoBb. Kpyru kpoBooOpaieHusi. DBOIIOLHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUS KPOBEHOCHOM CHCTEMbl NO3BOHOYHBIX J>KMBOTHBIX. Paborta cepiaua u eé
peryJsaus.

Boigenenue y opranusmoB. Beinenenue y pacrenuil. Boinenenue y skuBOTHBIX. COKpaTUTENBHBIE
Bakyonu. Oprassl BbiienaeHus. PunbTpanus, cekpenus U 0OpaTHOE BCACBIBAHUE KAK MEXAHU3MBI
paboTbl opraHoB BbiienaeHUs. CBs3b MOJIOCTU Tesla ¢ KPOBEHOCHOM M BBIIEIMTEIBHOW CHCTEMaMHU.
BbieneHrne y NO3BOHOYHBIX XMBOTHBIX M 4yenoBeka. [louku. CTpoeHHe M (QyHKIHMOHUPOBAHHE
HeppoHa. OOpa3zoBaHrE MOYH y YEIIOBEKA.

3ammra y OpraHu3MoOB. 3alluTa y OAHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepwii M IMCTHI
IPOCTEHIINX. 3allluTa y MHOTOKIETOUHbIX pacTeHuid. Kyrtukyna. CpeacrBa NacCUBHOW U
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKPOBBI M MX NpOM3BOAHBIE. 3alIUTa OpraHu3Ma OT
6one3nell. IMMmyHHas cucteMa denoBeka. KieTouHbli M r'yMOpaibHbI HMMYHUTET. Bpoxk1EHHBIN 1
nproOpeTéHHbIN crennpuiecknii UMMYHUTET. Teopust KIOHAIBHO-ceeKTHBHOTrO nMmyHuTeTa (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocnanuTenpHble OTBETHl OPraHU3MOB. Poiib BPOXKIAEHHOTO
MMMYHHUTETa B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxuMocTh U peryisiius y OpraHu3MoB. Pa3ipa)kMMOCTh y OJHOKJIIETOYHBIX OpPraHU3MOB.
Takcucel. Pa3apaxkuMoCTh U peryJisiius y pacteHuil. POCTOBbIE BElllECTBA U X 3HAUYCHUE.

HepBHast cucrema u pediiekTopHast peryJisiius y >KHBOTHBIX. HepBHas cuctema W €€ OTIEINbI.
OBOJIIOLIMOHHOE YCIIOKHEHHE CTPOCHHSI HEPBHOM CHCTEMBI Y JKMBOTHBIX. OTAENBI TOJIOBHOIO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduekropnas nyra. besycnoBHbie U ycnoBHbIE PEQIIEKCHI.

I'ymopanbHas perynsuus U SHIOKPUHHAs CHCTEMA >KMBOTHBIX U 4esloBeKa. JKerne3bl SHAOKpUHHOU
CHUCTEMBI U MX TOPMOHBI. [lelicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHOW CHCTEM.
l'unortanamo-runodu3zapHas cuctema.

JdemMoHcTpanuu
[Toptper: U. I1. I1aBnos.

Tabmuub! 1 cxembl: «OTHOKIETOYHBIC BOJOPOCITHY, « MHOTOKJIETOYHBIE BOJOPOCTN», «bakTepuny,
«IIpocreiimme», «Opranbl IBETKOBBIX pacTeHUN», « CUCTEMBI OPTaHOB MMO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHue HacekoMbIx», «TkaHu pactenmit», «KopHeBbie cucreMb», «CTtpoeHue
cTebns», «CTpoeHue JHCTOBOW TIACTUHKWY, «TKaHUW KHUBOTHBIX», «CKeleT dYeloBEKay,
«ITumeBaputensHas cucteMa», «KpoBeHocHas cucteMa», «JlpixarenbHasi cucremay, «HepBHas
cucreMay, «Koxay, «Mpltednas cuctemay, « BeraenurenbHas cucremay, « JHIOKPUHHAS CHCTEMa,
«Ctpoenne Mbiby, «UMmmynurer», «KumeunononoctHeie», «Cxema NHUTAaHHUS PACTEHUNY,
«KpoBeHOCHBIE CHCTEMBI MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHe Tuipby, «CTpoCHHE TUTaHAPUNY,



«BHyTpeHHee cTpoeHue noxueBoro uepssi», «HepBHas cucrema pwiO», «HepBHas cucrema
nsrymkn», «HepBHas cuctema npecMblikaronmxcs», «HepBHas cucrtema ntuny, «HepBHast cucrema
MIIeKONHTaronuX», «HepBHas cucrema uenoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHUKpOIpenapaTsl OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIpenaparbl TKaHEW, pakOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HAaCEKOMBIX, UITIOKOJKHX, JKHUBBIE
9K3EMIUIIPhl KOMHATHBIX PacTEeHUil, repOapuu pacTeHUH pa3HBIX OTAEJIOB, BIAKHBIE IMPETapaThl
AKHUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIUH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opy0BaHUE Ui JEMOHCTPALMM MOYBEHHOTO0 M BO3AYIIHOTO MUTAHHs PACTCHUH, paclierICHUs
KpaxMmana u OeJKOB IOj JeicTBUEM (EepMEHTOB, 00OPYIOBaHUE JUIsl JIEMOHCTPALMH OMBITOB IO
WU3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma JbIXaTeJbHBIX ABM)KEHUN, MOJIETIN TOJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TkaHel pacTEHUN.
JlaGopaTopnas padora «/3yueHne TkaHel )KUBOTHBIX».
JlaGopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUS.
Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

@opMBI  pa3MHOXKCHHSI OPTaHW3MOB: Oecrojioe (BKJIOYAsl BETCTATUBHOE) W IIOJIOBOC. BHIBI
0ecroIoro pa3MHOKEHUS: TOYKOBAHUE, CIIOPYJIALMS, (pparMeHTaus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonoBble kieTku, uiau ramersl. Meio3. Cragun meiiosza. IloBenenue
XpoMocoM B meno3e. Kpoccunrosep. bruosorndeckuii cMbICa MeH03a M IIOJIOBOTO Iporecca. Meno3
U €r0 MECTO B )KM3HCHHOM LIUKJIE OPTaHU3MOB.

IIpenzapoasiueBoe pasButve. I'ameroreHe3 y xuBOTHBIX. IlomoBble xene3bl. OOpa3oBaHue u
pa3BUTHE MOJIOBBIX KIeTOK. CriepmaToreHes u ooreHes. CTpoeHHUe MOJIOBBIX KIETOK.

OmnotoTBOpeHue U AMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnpuBuayanbHOE pa3BUTHE OPraHM3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopgozenez — oona uz enasnvix npobaem smopuonozuu. Konyenyusa mopgozenos u
mooenu mopgoeenesa. Ctaaguu >MOpUOTeHE3a KMBOTHBIX (Ha mpuMepe Jsarymku). [poOnenue.
Tunel npobnenus. /Jemepmunuposannoe u HedepmunupoganHoe Opodnenue. bracmyna, munsvi
onacmyn. OcoOeHHOCTH JpOOJEHHsS MIIEKONMTAIOUIMX. 3apOJbIIIEBbIe JIMCTKH (racTpyJisauus).
3akyiagka OpraHoB M TKaHEM M3 3apoJblIEBbIX JIMCTKOB. B3anMHoe BiMsAHHME 4YacTel
pa3BUBAIONIETOCS 3apoiblma (AMOpHOHANBHAS WHAYKIM). 3akiaaka IulaHa CTPOCHHUS KUBOTHOTO
KaK pe3yibTaT MEepapXUUYEeCKHX B3aUMOACHCTBUM TreHOB. BiusHue Ha >MOpHOHAIBHOE pa3BUTHE
pa3nUYHbIX (PAKTOPOB OKPYKAIOLIEH Cpeibl.



Poct u pasButne xuBOTHBIX. IlocTamOpuonanbHbIM mepuoa. IlpsmMoe u Hempsimoe pa3BHUTHE.
Pazputue c¢ meramopdo3oM y OECHO3BOHOYHBIX M ITO3BOHOUHBIX >KMBOTHBIX. buonorumueckoe
3HAYEHUE MpPSIMOTO0 W HENPSIMOr0 pa3BUTHUS, WX pacHpoCTpaHEHHWE B npupoje. Tumel pocra
KUBOTHBIX. PaKTOpPbl PEryyslUM pOCTAa >KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHA y JKMBOTHBIX M 4enoBeka. Ilepronsl oHTOreHes3a uenoBeka. CTapeHHME M CMEpTh Kak
OM0JIOrNYECKHe TPOLIECCHI.

Pasmuoxxenne u pasButue pacreHuid. ['ametodut u cnopodur. Melo3 B JKMU3HEHHOM ITUKIIC
pactenuii. OGpa3oBaHue crop B mporecce Meiioza. ['lameTorene3 y pacrenuii. OmiogoTBopeHue u
pa3BUTHE pACTUTENBHBIX OpPraHu3MoOB. JIBOWHOE OMJIOJAOTBOPEHHE Yy IIBETKOBBIX PACTCHHI.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHnu3MBl PeryJIILIUU OHTOTE€HE3a y PACTCHUM U KUBOTHBIX.
JdemMoHcTpanuu
[Toptpetsr: C. I'. HaBamun, X. [lInemasn.

Tabmuuel u cxembl: «BereraTuBHOe pa3MHOXKEHHE», «THIbI Oecrosoro pa3sMHOXEHUSN,
«Pa3MHOXeHNe XIamMHIOMOHAIbl», «Pa3MHOKEHHE 3BIIEHBI», «Pa3zMHOXKEHHE THIPB), «Menos3y,
«Xpomocombl», «I'ameTorenesy, «CTpoeHne SHIEKIETKH U criepMaTo3onaa», «OCHOBHBIE CTaAuH
OHTOreHe3a», «[Ipsamoe n HenmpsiMoe pa3BuTHe», «Pa3BUTHE MaKCKOTO KyKay, «Pa3BUTHE capaHuny,
«Pa3BuTne nsarymku», «JIBoilHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX pacTeHui», «CTpoeHHe CceMsiH
OJITHOZIOJIBHBIX M JIBYAOJBHBIX PacCTCHMI», «JKU3HEHHBIN IIMKJI MOPCKON KamycTbD», «KU3HEHHBIN
LUK MXa», « KU3HEHHBIH HUKI TalOPOTHUKA», « KM3HEHHBIM LIUKII COCHBI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIpEnaparsl SHIEKIETOK U CIepPMaTO30MI0B, MOJIENb
«IIuKn pa3BUTHS JATYIIKH.

JlaGopaTopHas padora «/3yueHne cTpoeHus MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpENnapaTax.
IIpakTyeckas padora «BplsBiIeHNE IPU3HAKOB CXOACTBA 3apO/bIIIEH TO3BOHOYHBIX JKUBOTHBIX).
JlaGopatopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

Hcropust ctaHOBICHUS W Pa3BUTHUS T€HETUKH Kak Hayku. PaGoter I'. Mennens, I'. ne ®puza, T.
Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTuu reHetuku. Paborst H. K. Komsioa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®umunuenko, H. B. Tumodeena-

Pecosckoro.

OCHOBHBIE T'€HECTHYCCKHE TOHATHS W CHUMBOJIBL. | OMOJIOTMYHEIE XPpOMOCOMBI, aAJJICJIbHBIC T'CHBI,
AJIbTCPHATUBHBIC TPU3HAKH, I[OMHHaHTHLIfI u pGHGCCHBHLIﬁ MMpU3HaK, rOMO3UroTra, rerepo3nurora,



qucTas JIMHHA, FI/I6pI/IIU>I, T'CHOTHII, CI)eHOTI/IH. OcCHOBHEBIE MECTOABI TCHCTHUKM FH6pH,Z[OHOFH‘IGCKHfI,
HHTOHOFHHGCKHﬁ, MOJICKYJIAPHO-T CHETUUECCKUI.

JdemoHcTpauuu

Iloptpersr: I'. Menpnens, I'. ne ®puz, T. Mopran, H. K. Kosnbuos, H. 1. Basuios, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-Peconckuii.

Tabmu1s! u cxeMbl: « MeTOIbI TeHETUKI, «CXEMBI CKPEITUBAHUS.
JlabopaTropHasi padora «/[po3oduiia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUN.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. I[lepBbiii 3akoH MeHaenss — 3aKOoH eaWHOOOpaswsi THOPHUIIOB
nepBoro mokoJyieHus. [IpaBuno momuHMpoBaHus. BTopoil 3akoH MeHzaens — 3aKOH pacuICIUICHHS
NIPpU3HAKOB. ]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI MOHOFH6pI/IIIHOFO CKpCIIMBAaHU. I'unore3a YUCTOTHI TaAMET.

Ananusupytoniee ckpemmBanue. IIpomexyTouHslii  XapakTep HacienoBaHus. PaciernuieHue
MIPU3HAKOB IPU HETIOJIHOM JOMUHHPOBAHUHU.

JurubpuaHoe ckpenuBanue. TpeTuil 3akoH MeHIenss — 3aKOH HE3aBHCHMOIO HACIICOBAHUS
nmpu3HakoB. [luronoruueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CuemienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CreruieHHOE HacjeJI0BaHHE T'€HOB,
HapyIIeHHE CHETUICHHS MEX Iy TeHaMu. XPOMOCOMHAsI TEOPHSI HACJICACTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIN MEXaHU3M ONpPEAENCHUs 110J1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omorameTHbli © rereporaMeTHbld MOJI. ['eHeTHYeckas CTPYKTypa IIOJOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLEIVIEHHBIX C ITOJIOM.

l'enotunn kak wenmoctHas cucreMma. [lneloTponuss — MHOXKECTBEHHOE JICMCTBHME TIE€HA.
MHoecTBeHHBIN ajuienu3M. BzanmoneiicTere HeauienbHbIX TeHOB. KOMIIEMEHTapHOCTh. DTUCTA3.
[Tonumepust.

['eneTnveckuit KOHTPOJIb PA3BUTUS PACTCHUM, )KUBOTHBIX M YEJIOBEKA, a4 TAKXKE (PU3MOTIOTHYECKUX
MPOLIECCOB, TOBEIEHUS U KOTHUTUBHBIX (QyHKUMHA. ['eHeTHyeckue MexaHM3Mbl CHMOHOTrEHe3a,
MEXaHHU3Mbl B3aUMOACHCTBUS «XO3SMH — Mapa3uT» M «XO3IUH — MHKpoOHOM». ['eHeTmueckue
aCMeKThl KOHTPOJII W W3MEHEHMsI HACJEICTBEHHOW WHGOpMAlMU B TMOKOJICHUSX KIETOK H
OpPTraHHU3MOB.

JdemoHcTpauuu

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



Tabmumer u cxembl: «llepBblii U BTOpoil 3akoHbl Mengensa», «Tperuit 3akoH Menzaens»,
«Ananusupymomiee ckpeuBanue», «HemomHoe nomuHupoBaHue», «CLEMJIEHHOE HacileqOoBaHUE
MPU3HAKOB y npo3odmibl», «I'eHernka monay, «Kapuortun denoBekay, «Kapuotun apo30¢uisy,
«Kapuotun ntunen», « MHOKECTBEHHBIN aJIENU3MY, «B3anmoneiicTBre reHoBy.

ObopynoBaHue: MOAETH sl JEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS
U paculeryieHus NPU3HAKOB, MOJAETb JJIs JEeMOHCTpPAallMM 3aKOHA HE3aBUCHUMOIO HacCIlleOBAHUS
NPU3HAKOB, MOJENb JUIi JIEMOHCTPALMH CIEIUICHHOTO HACJIeIOBaHHUS IPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpoIpenapart: «/Ipo3odumnay.

IIpakTnyeckas padora «/I3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIINBAHUS Y IPO30(MHUITBD».
IpakTnyeckas padora «/3yueHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHUIIBD».
Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiicTBie reHoTHna M cpensl npu (GopMUpoBaHUN (EHOTHNA. VI3MEHUYMBOCTH MPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHbIE IPU3HAKU. BuAbl HM3MEHUMBOCTH: HEHACIEACTBEHHAs U
HaCJIEeACTBEHHA.

MomudukanonHas HU3MeHUYUBOCTh. Poib  cpenbl B (popMupoBaHMM — MOIM(PHUKALMOHHOM
n3MeHuuBocTd. Hopma peakuuu npusHaka. BapuannonHslil psjn v BapuauuoHHas kpubas (B.
Horanncen). CroiicTBa MOAM(DUKAITMOHHONW U3MEHYMBOCTH.

T'enoTunmyeckas U3MEHYHUBOCTbD. CBolicTBa T€HOTUIINYECKOU M3MEHYHUBOCTH. Bunnr
TEHOTUITMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTaIlUOHHAS.

KomOunaTuBHass un3MeHYMBOCTh. Meio3 U TONOBOM mpomecc — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTU. Poib KOMOMHATUBHOW M3MEHYMBOCTH B CO3JAAHUU F€HETHYECKOTO pa3HOOOpasus B
Ipezenax OQHOro BUA.

MyTanuonHasi U”3MEHYUBOCTh. Buibl MyTaluii: reHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. CITIOHTaHHBIE U
WHIYIIUPOBAHHBIC MyTalluu. SlIepHbIe U UTOIIa3MaTHUecKue MyTalriuu. CoMaTHYECKUE U MOJIOBBIC
MyTauuu. IlpuyuHBl BO3HUKHOBEHUS MyTanuil. MyTareHpl W HMX BIMSHHE Ha OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IMpoliecca. 3aKOH TOMOJOTHYECKHX PAJOB B HACJIEICTBEHHOM
n3menuuBoctu (H.U. BaBunoB). BHesnepHas ”3MEHYMBOCT U HACIIEACTBEHHOCTD.

Onueenemuxa u INUCEHOMUKA, POJIb DNUCEHEMUUECKUX qbakmopoe 6 HACNe008aHUU U USMEHYUBOCTNU
qbeﬂomunuueCKux NpU3RAaAKoes y OpcanHu3smoe.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.



Tabmumer u cxembl:  «Buabl  u3MeHYMBOCTHY», «MoAU(PUKAIMOHHAS  H3MEHYHBOCTHY,
«KoMmOnHaTBHAs M3MEHYHMBOCTHY», «Meio3», «OmiogorBopenuey», «l'enerudeckue 3a0oseBaHUS
yeoBeKay, « Buapl mytanumin.

OO6GopynoBaHue: KUBbIE U TepOapHbIC IK3EMIUIAPbl KOMHATHBIX pacTeHUU, pUCYHKH (doTorpadun)
JKUBOTHBIX C pa3JIMYHBIMA BHJaMU U3MCHYHUBOCTH.

JlabopaTropuasi padora «lccremoBanne 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHONW H3MEHUYHBOCTH.
[TocTpoeHne BapuaIliOHHOTO Psifia ¥ BAPUAITMOHHON KPUBOW.

IIpakTuyeckasi padora «MyTtaruu y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpEnaparax).
Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenoBeka. MexayHapojaHas mOporpaMma HUCCIEIOBAHUS T€HOMa YesioBeKa. MeTojibl
VM3Y4YeHHs] TEHETUKM  4YeJOBEKa: TIeHEaJIOrMuecKuil, ONM3HENOBbIH, IIMTOrC€HETUYECKUH,
MONYJIAIIMOHHO-CTATUCTUYECKUN,  MOJEKYJsIpHO-TeHeTHueckuil.  COBpEeMEHHOE  OmpeesieHue
TE€HOTHUIIA: MOJHONEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomouibto [111P-
ananm3a. HacnenacTBeHHbie 3a0o0sieBaHUS YellOBeKa. [ eHHbIE M XPOMOCOMHBIE OOJIE3HH YeJIOBEKa.
bone3nn ¢ HacnencTBEHHOW MpPeApacloNOKEHHOCThIO. 3HAUYEHHE MEIULUHCKOW TE€HETHUKU B
MPEIOTBPAICHUN ¥ JICYCHUH TCeHETHYECKUX 3a00eBaHMil YenoBeka. MeINKO-TeHEeTHYECKOe
KOHCybTHpOBaHuE. CTBOJIOBbIC KIIETKH. [IOHSATHE «TE€HETHYECKOTO Trpy3ay. ITUYECKHE aCHEKThI
HccIe0BaHUM B 00J1aCTH PEIAKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl TMOBBIIICHHOM UYYyBCTBUTEIBHOCTH YEJNIOBEKa K (U3NYECKOMY H
XUMHUECKOMY 3arpsi3HEHUIO OKpY’Karollel cpenbl. ['eHeTnueckas npeapacnoioKeHHOCTh YeIoBeKa
K ITaTOJIOTHSM.

JdemMoHcTpanuu

Ta6n1/1u51 N CXCEMHI: «KapI/IOTI/IH YCJIIOBCKaA», ((MGTO,Z[I:I HU3YUYCHUA TCHCTHUKHU YCIOBCKay,
«I"eneTnueckue 3a001eBaHUs YCTOBEKA.

IIpakTnyeckas padora «CocTaBIeHUE U aHAJIU3 POJIOCTIOBHONY.
Tema 15. Cesiekunsi OpraHu3MoB

JloMecTukanus U CeleKIus. 3apoKAeHUE CeNeKUnu U noMectukanuu. Yuenue H. M. BaBuiosa o
IleHTpax MPOUCXOXKACHUS U MHOrooOpasus KyJIbTYpPHBIX pacTeHui. Ponb cenekiuu B CO3MaHUH
COpTOB paCTCHI/Iﬁ nu HOpOI[ JKNBOTHBIX. COpT, nopoz[a, mTaMM. 3aKOH TOMOJIOTHYCCKUX pﬂI[OB B
HacneacTBeHHOM n3MenunBoct H. . BaBuiiosa, ero 3HaueHHe 7151 CEIEKIMOHHON pabOoTHI.

MeTtoap!l CelneKIMOHHON paboThl. MICKyCCTBEHHBINH OTOOP: MAacCOBBIM M MHAWBUAYAIbHBIA. DTarlbl
KOMOWHAIIMOHHOH cenekuuu. McnbiTanue mpou3BoauTeNiell mo moToMcTBy. OTOOp MO TEHOTHUITY C
MTOMOIIIBIO OIICHKH (DEHOTHUIIA TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paloThl. PanuanmoHHBIN M XUMUYECKHM
MyTareHe3 Kak UCTOYHHMK MYyTalui y KyJIbTYpHBIX (opM opraHu3moB. Mcronb30BaHHe TEHOMHOTO
penaktupoBaHus U MeToJoB pekomOMHaHTHRIX JIHK mms momyuenust mcxomnoro marepuana s
CEJICKIINH.

[Monyuenune nonuruion0B. BHyTpuBHIOBas rubpuauzanus. BIM3KOpOIACTBEHHOE CKpEIIMBAaHUE,
wii uHOpuauHr. HepoacTBeHHOE CKpeulMBaHWe, WIM ayTOpUAMHI. ['eTepo3uc W ero MpUYHHBIL.
Hcnonb3oBanue rerepozuca B cenexkuuu. OtnanénHas rubpuausanusd. [Ipeogonenue Gecrmomus
MEXBHJIOBBIX THOPUIOB. JlOCTHKEHHUS CEJIEKLIUU PACTEHUI U KUBOTHBIX. «3€16HAs PeBONIOYULY.

CoxpaHeHHe U U3yUYeHHE TEHETHUECKUX PECYPCOB KYJbTYPHBIX PACTCHUN U UX AUKUX POIUYEH NSt
CO37IaHUsI HOBBIX COPTOB W THOPHIOB CEIIbCKOXO3SMCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u
ynpasjenue 2eHemudyecKUMU pecypcamu CeilbCKOXO3AUCMBEHHbIX U NPOMbBICI08bIX IHCUBOMHLIX 8
Yensax yIyHueHUus CyujeCmsyrouux U co30anus HO8bIX NOpOO0, JUHUL U KPOCCO8, 8 MOM Uucle C
npUMeHeHUueM COBPEMEHHbIX MemO008 HAYUHbIX UCCIe008AHUI, NepedosblX udell U nepcnekmueHbLX
MexHoI02Ul.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapnieuenko, I1. I1. JIykbstnenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabmuuer u cxembl: «LIeHTPBI POUCXOXKACHUS U MHOT000pa3usi KyJbTYPHBIX pacTeHUil», «3aKoH
TOMOJIOTMYECKUX PAJOB B HACJIEICTBEHHOW M3MEHYMBOCTW», «Metoapl cenekuun», «OTnanéHHas
rudpuau3anms», «MyTtareHes».

JlabopaTtopnass pabora «lI3ydyeHHe COPTOB KyJbTYPHBIX PACTEHUA M MOPOJ JOMAIIHUX
KUBOTHBIXY.

JlabopaTtopHnasi padora «/3ydueHre METOJIOB CEJICKIIUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHuin.

Jkekypeust «OCHOBHBIE METOJBI W JOCTH)KEHHS CEJNEKIMM pacTeHMH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOUCIIBITATEIbHBIA YyYacTOK, B TEIUITMYHOE
XO035IIICTBO, B Ta0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHoJ0rus U1 CHHTETHYECKAasI OHOJIOTH S

OOBbeKThl, HCHONb3yeEMble B OHOTEXHOJOTHMHM, — KJIETOYHbIE U TKAaHEBbIE KYJBTYpHI,
MHUKPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaauiinoHHasi OMOTEXHOJIOTHS: XJIeO0TeUeHne, TOTyIeHUEe
KHUCIOMOJIOYHBIX ~ TPOJXYKTOB,  BHHOzAenMe.  MukpoOuonorndeckuid  cuHre3.  OOBEKTHI
MHUKPOOHOIOrHYeCKUX TexHOoIoruit. [IponsBoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.



CozaHue TEXHOJIOTMH M HMHCTPYMEHTOB LIE€JICHANPABICHHOIO W3MEHEHUS U KOHCTPYHPOBAHMS
TE€HOMOB C LIEJIbI0 IOJIy4EHHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COAEPKAILUX HE BCTpEYaroluecs B
pUpojie OMOCUHTETUIECKUE TTYTH.

Knerounas umxenepus. MeToapl KylIbTYphl KJIIETOK U TKaHEW pacTEeHUH WM KUBOTHBIX. KprnoOaHKwy.
ComaTnueckass ruOpuUaM3aldss W COMATHUYECKUW dMOpuoreHe3. Mcmonb3oBaHHWE TaIuIOWIOB B
CEJIEKIIMM pacTeHUi. [lonyuenue MOHOKIOHANbHBLIX anmumen. Mcnonv3osanue MOHOKIOHATLHBIX U
NOMUKIIOHANbHBLIX  aHmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus
SIMIIEKJIETOK W KJIOHUPOBAHHME >KMBOTHBIX. MeTOA TpaHCIIAHTAIMM sIIEp KIETOK. TexHonocuu
03a0p06ﬂ€H1/lﬂ, KyJlbmueupoearnusi U MUKPOKIOHAIbHO2CO PA3MHOMCEHUA CeNbCKOXO03AUCMEEHHBIX

Ky16myp.

XpoMOCOMHass W TEHHas WH)XEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMpPOBAaHHE
pexomOuHanTHbIX JIHK. Co30danue mpanceennvix opeanuzmog. JIOCTUKEHUS U IEPCIEKTHUBBI
XPOMOCOMHOMW ¥ T€HHOIM MHXEHEPHH. DKOJIOTUYECKUE U STHUECKUE MPOOIIEMbl TeHHOW MH)KEHEPUH.

Menununckue OuotexHonmoruu. IloctreHomuas 1mdpoBas MenunuHa. [II[P-muarnoctuka.
MeTabonOMHBIM aHaNM3, TEHOLEHTPUUYECKUN aHAIU3 MPOTEOMa YEeIOBEKa ISl OICHKH COCTOSIHHS
ero 370poBbs. Vcronb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OnouHxeHepus
JUIsl pa3paboTku (PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeld COYEeTaHHWEM TEXHOJOTHH TpEXMEPHOTO OHOMPHHTUHTA W cKaQONAMHTa JUIsl pelICHHS
3a7a4 NEPCOHATU3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKIUH C 1IEJIbI0 00eCrieueHNss KOMOMHUPOBAHHOMN 3alIUTHI OT BO30YyaUTEIEeH
OPBHU, ycrtaHOBieHHE MOJIEKYIApHBIX MeXaHu3MoB (QyHkuuonupoBanus PHK-conepxkamux
BHUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer 1 cxembl: «/cronb30BaHWE MHKPOOPTaHM3MOB B IPOMBIIUICHHOM IPOU3BOJICTBEY,
«Knerounas naxeHepusn», «l'eHHas HHXXECHEPU.

JlaGopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.
IpakTnyeckas padora «llosyyeHre MOJIOYHOKHUCIIBIX TPOTYKTOBY.

IKCKypceusi «BHOTEXHOJIOTHS — BaKHEWIIAash TPOW3BOJIUTENbHAS CHJIAa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO ).

11 KJIACC



Tema 1. 3apokaeHne 1 pa3BUTHE IBOJIONMOHHBIX NPeACTABJICHUH B 0H010TMH

OpomormonHass Teopust Y. JlapBuna. Ilpeamnochuiku BO3HUKHOBEHHUS JapBuHU3Ma. JKHU3HB U
Hay4Has aesteiabHocTh Y. J[apBuHa.

JBuwxyne cuisl 3Boaounu BuaoB 1o Y. [lapBuHy (BbICOKas MHTEHCHBHOCTb Pa3MHOXKECHMS
OpPTaHHW3MOB, HACJICICTBEHHAsT W3MEHYMBOCTH, OOphOAa 3a CYIIECTBOBAHWE, CCTCCTBEHHBIM H
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuaTeTnueckorr teopun sBomonuu (CTD). HelitpanbHas Teopus SBOJOIHH.
CoBpeMeHHasi JBOJIIOIMOHHAsT OHWOJOTHsA. 3HAYCHUE HBOJIIOIMOHHOW TEeOpuH B (hopMUpOBaHUHU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

IToptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, O. K. Cenr-Unep, K. Krosbe, Y. [lapsun, C. C.
Uersepukos, U. U. HImansraysen, Jx. Xongein, /. K. benses.

Tabmuib! u cxembl: «Cuctema >xuBout ipupoas! (1o K. JIuauero)», «JlecTHHUIA KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3M (GopMUPOBAHUS MIPUCTIOCOOTIEHHH Y pacTeHu U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmipyta nmytemectsus Y. lapsunay, «Haxonku Y. JlapBunay, «Dopmbl 60pb0bI 32
cymiectBoBaHue», «Iloponabl romyoei», «MHuoroobpasue KynbTypHBIX (opM KamycTsD», «Iloposr
JTOMAITHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BuaoB (mo Y. JlapBuny)», «Cxema
COOTHOIIEHHUS JABIDKYIIUX CHII HBOMIOLUNY», «OCHOBHBIC TOJIOKEHUS CHUHTETHUYECKON TEOpHH
IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHS U €€ Pe3yJabTaThl

HOHYJU[III/ISI KakK 3JICMCHTapHas €AWHUIA 9BOJJIOIUH. COBpeMeHHLIe METOAbI OIICHKHW I'€EHECTHUYCCKOT'O
pa3zHooOpa3usi U CTPYKTypbl nomynsauuid. V3meHenune reHodoHAa MOMyJSLUU KaK 3JIEMEHTapHOE
IBOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTnyeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

DnemeHTapHbIe (aKTOPHI (ABYKYIIHE CHIIBI) SBOJIONHUA. MyTaIlMoOHHBIH Tiporiecc. KoMOMHaTHBHAS
M3MEHYMBOCTh. Jlpeiid TeHOB — ciydallHble HEHANpaBIICHHBbIE HM3MEHEHUS 4YacTOT aljiejiel B
nonynauusax. IPpexT ocHoBaTens. dpgexm 6ymuinounozo eopaviwuka. CHUdxiCEHUE 2eHeMUYecKo20
pasHoobpazus: npuyunsl u cieocmsus. llpossnenue sghghexma Opetigha 2enos 6 OONLUIUX U MATBIX
nonynayusax.  Murpanun.  M3omsiumst  nomynsiumii:  reorpaguyeckas  (IpOCTPaHCTBEHHAs),
Oouosornueckas (pernpoayKTHBHAS).

EctecTBeHHbIil 0TOOp — Hampasisitouinii  (axkrop sBomioruu. PopMBl €CTECTBEHHOTO OTOOpA:
IBWKYIIUH, — CTaOWIM3UPYIOMIMK,  paspeiBaomuil  (mu3pynTuBHBI).  [lomoBoit  otGop.
BO3HHKHOBEHHE U 3BOJIIOLUS COLMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[IpucrocoOIeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOABOJIONMU.  BO3HHKHOBEHHE
MPUCTIOCOOICHNH Y OpraHu3MoOB. ApomMopdo3bl U HaUOafanTauy. [I[pumMepsl MPUCTIOCOOICHUH Y



OpTaHHU3MOB: MOp(i)OJ'IOl"I/I‘IeCKI/IC, (1)I/I3I/IOJIOI‘I/I‘IGCKI/IG, 6I/IOXI/IMI/I‘ICCKI/I6, IIOBCACHYCCKHUC.
OTHOCHUTEILHOCTD HpI/ICHOCO6JIeHHOCTI/I OpraHnu3MoOB.

Bun, ero kputepuu u ctpykrypa. BunooOpasoBanue kak pe3ynbTaT MUKpo3Bomonuu. Mzomsmms —
KIIIO4eBOM (akTop BHmooOpazoBaHus. IlyTH W cmocoObl BUAO0Opa30BaHUS: aJIOMATPUUECKOE
(reorpaduueckoe), CHMIATPUUECKOE (IKOJOTUYECKOE), «MTHOBEHHOE»  (TIOJMUILIONIM3AIIHS,
rubpuan3anysi). JJIMTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponw sBomonMoHHON OMOJOTHH B pa3pabOTKEe HAYYHBIX METOJIOB COXpaHEHHUs OMOpa3zHOOOpasus.
MukposBoTIONMS M KOPBONIONMS TApPasUTOB M WX X03sieB. MexaHM3Mbl (opMUpOBaHUS
YCTOWYMBOCTU K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu
[optpetsr: C. C. YerBepukos, . Maiip.

Tabmuis! u cxeMbl: «MyTallmoHHAsE U3MEHYUBOCTBY, «[lomynsnuonHas cTpykTypa Buiaay, «Cxema
MposIBIICHUs] 3aKkoHa Xapau—BaitnOepra», «/IBmwkymiue Ccuiabl SBOMIONUN», «IJKOJIOTHUECKas
M30JIALUS TIOMYJISIIUN CeBaHCKOM (openn», «['eorpaduueckas U30AL1Us TUCTBEHHUIBI CHOUPCKOI
U JIUCTBEHHMIIBI JaypcKoi», «[lomyasioHHbIE BOJHBI YUCIEHHOCTH XMILHUKOB U KepTB», «Cxema
JEUCTBUSI €CTECTBEHHOTO 0TOOpa», «Dopmbl OOprOBI 3a cyliecTBOBaHUE», «MHIyCTpHAIbHBIN
MenaHusm»,  <«KuBble — uckomaemble»,  «[loKpoBUTENbCTBEHHAss  OKpacka  JKUBOTHBIX),
«IIpenymnpexaromias OKpacka YKUBOTHBIX», «DU3H0I0rHIeCcKHe ajanTanumny,
«IIpucnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTHY, «Kpurepun Buna», « Buasl-nBoitHUKN,
«Ctpyktypa BHma B  mpupome», «CmocoOsl  BuaooOpasoBaHus»,  «['eorpaduueckoe
BUJI000pa3oBaHue TPEX BUIOB JAHABIIICH», «IKOJIOTHUECKOE BUA000pa30BaHHE BHUIOB CHHUID,
«[Tonumuionnsl pacreHuit», «KamyctHo-peaeuHsii THOpUI».

O6opynoBanue: repdapun pacTeHHM, KOJJICKIIMU HAaCEKOMBIX, Yy4elsla NTULl U 3Bepell ¢ mMpuMepamu
Pa3IUYHBIX TPUCIIOCOOICHUM, Yydena MTUIl U 3Bepel pa3HbIX BUIOB, repOapuu pacTeHU OIU3KHUX
BUJIOB, 00Pa30BaBIINXCS PA3IMIHBIMH CIIOCOOAMHU.

JlabopaTtopHasi padora «BrIsiBiIeHNE H3MEHYUBOCTH y 0COOCH OTHOTO BHIAY.

JlaGopaTopHas padota «IIpucnocoOieHus: OpraHu3MOB U HX OTHOCUTEIbHAS [IEIECO00Pa3HOCThY.
JlaGopaTopHas padora «CpaBHEHHE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO).

Tema 3. Makpo3Bosionusi 1 e€é pe3yJbTaThl

Meroasl wusydeHuss MakposdBosronuu. [lameoHTOIOrMYecKrue METOABl M3YYEHHsI HBOJIIOLUU.
Iepexoaubie GopMbl U GUIIOTEHETUYECKHE PSIIbI OPTaHU3MOB.



buoreorpadudeckue metoapl u3ydeHus sBomonuu. CpaBHeHue (iaopsl M (ayHbl MaTEpUKOB U
ocTpoBoB. bruoreorpaduyeckue o6actu 3emin. Bunbl-3HIEMUKN U PETUKTHI.

OMOpHONOrHYecKHe U CPaBHUTENBHO-MOP(OIOTUYECKHE  METOJbl  U3YYEHHS  SBOJIOIHH.
['eHeTyeckne MeXaHW3MBbl HBOJIFOLMM OHTOIE€HE3a W IIOSBJICHHS HBOJIIOLMOHHBIX HOBILIECTB.
I'oMosiornyHble M aHAJIOrM4YHBIE OpraHbl. PynauMeHTapHble OpraHel U aTaBU3Mbl. MOJIEKYISIPHO-
TeHEeTHYECKUe, OMOXMMHUYECKHE M MAaTeMaTUYeCKHe METObl M3YyUEHUs 3BOIONMU. | 'OMONOTHYHbIe
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIOTC€HETUYECKUX JIEPEBHEB.

XpOMOCOMHI:IC MyTallui U 5BOJIFOIIHUA T'CHOMOB.

OO6mme 3aKkOHOMEpPHOCTH (TpaBWiIa) H3BOMOUMH. [lpunyun cmensvt @ynxyuti. HeoOpaTuMOCTh
ABOJIIOIUK. AanTUBHAS paauaius. HepaBHOMEPHOCTh TEMIIOB 3BOJFOIIHH.

JdemMoHcTpanuu
[optpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. I'ekkensb.

Tabmuibl 1 cxembl: «PUIOTEHETHYECKUN PSIT JIOMIAIN», K APXEONTEPUKCY, «3BEpO3yObIe SAIIEPH,
«Creronedansy, «Punnodguren, «CeMeHHbIe TAOPOTHUKWY, «buoreorpadguueckue 30HbI 3eMIIN»,
«/peiid xoHTHHEHTOBY», «PemukThl», «HauanbHele cTaguu HSMOPHOHANBHOTO  PA3BUTHSA
MO3BOHOYHBIX  JKUBOTHBIX», «[ OMOJOrMUHbIE U aHAJIOTMYHBIE OpraHbl», «PynaUMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0OphHl 4YelOBEKa U IIHMMIIaH3e», «[JlaBHbIe HarpaBiIeHUS
IBONTIOHMNY, «O0IIIHe 3aKOHOMEPHOCTH SBOTIOIUI.

O6GopynoBaHHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTATKOB OPTaHU3MOB, MYJISIKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, Py TUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUICKIINU HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe )KM3HU HA 3emJie

HayuHble rumotes3sl MPOUCXOKICHUS KU3HU Ha 3emie. AOuoreHes M mancnepmus. JloHaydHble
IIPEICTABICHUS O 3apOKAEHUM KU3HM (KpealuuoHH3M). ['MmoTe3a MmOoCTOSHHOTO CaMO3apOoKICHUS
Ku3HU U e€ ompoBepkeHue omnbiTamu ®. Penu, JI. Cnamnanuanu, JI. Ilacrepa. IIpoucxoxaenue
YKU3HH U acCTPOOHUOIIOTHSI.

OcHoBHblE 3Tambl HeOpraHudeckod sBomtouuu. IlnanerapHas (Teosiornyeckas) 3SBOJIIOLMSL.
XuMHUecKasi IBOJIONHA. AOMOTEHHBIN CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOpraHWmYecKux. OmbIT
C. Munepa u I'. FOpu. O6pa3oBanue moaumepoB U3 MoHoMepoB. KoarepBatnas rumoreza A. U.
Omnapuna, runote3a nepBudHoro Oynpona JDx. XomnpaelHa, reHerndeckas rumnoresa I'. Mémiepa.
Pu6ozumer (T. Yex) u rumore3a «mupa PHK» V. T'mnbepra. @opmupoBanue MeMOpaH H
BO3HUKHOBEHHE IPOTOKJIETKH.

I/ICTOpI/IH 3emau u MCTOABI eé HU3YyUCHUA. Hckonaembie OpraHu4C€CKUC OCTATKH. FCOXPOHOHOFI/IH u eé
METOJHEI. OTHOCHTENbHAS U a0COIIOTHAS reoxXpoHOJIOorUs. FCOXpOHOJIOFI/I‘ICCKaSI 1IKaja: 50HbI, 3PHI,
NEpUOAbI, STI0OXH.



HauanbHble 3Tanbl opranudeckoil sBosonun. [1osiBiaeHnEe U 3BOMIONMS MEPBBIX KIETOK. DBOIOLHS
MeTabonu3ma. Bo3HukHOBeHHE NepBBIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHbBIE OMOIUIEHKH Kak
aHaJIoOT NepBbIX Ha 3emiie coobiectB. CTpoMaTonuTel. [IpokapruoThl M 3yKapHOTHI.

[IpoucxoxaeHne dykapuoT (CUMOHMOTeHe3). DBOJIOIMOHHOE  IMPOHWCXOXKIACHHE  BHUPYCOB.
HpOI/ICXO)K,Z[GHI/IC MHOT OKJICTOYHBIX OpTraHHU3MOB. Bo3HukHOBeHHE OCHOBHBIX Tpynm
MHOT'OKJICTOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tanbl 3BOMIONMU BbICIIMX pacTeHUi. OcHOBHbIE apoMop(o3bl pacTeHuil. Bbixon
pacTeHuii Ha cymry. [losiBneHre clIOpOBBIX paCTEHUI U 3aBOEBaHUE UMU cylIH. CEMEHHbIE pacTEHUS.
[IpouncxoxaeHue BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tambl 3BOJIONMU KMBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. BeHpackas
¢ayna. KemOpuiickuii B3pbIB — IMOSIBICHUE COBPEMEHHBIX TUNOB. IlepBble XOpHOBBIE )KMBOTHEIE.
XKuzup B Bozme. OBomonMs MO3BOHOUHBIX. [lponcxoxaenue ampuOuil U penTUIU.
[IpoucxoxaeHne wMiekonuramux # nOTUl. [IpuHiun xmrodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zButne xu3Hu Ha 3emiie MO 3paM U MEPUOAAM: apXEW, MPOTEPO30M, MaNC030H, ME3030H,
KaitHo301. OO0IIasi XapakTepUCTUKa KJIMMaTa ¥ T'eoJIOTHUeCKuX mporieccoB. [losBiieHne u paciser
XapaKTepHBIX OpPraHM3MOB. YTJeoOpa3oBaHHME: €ro YCIOBHUS M BIHMSHHE Ha Ta30BBIA COCTaB
aTMocdepsl.

MaccoBble BBIMHpaHUSI — KOJOTUYECKUE KPHU3UCHI MPOILIOTO. [IPHYMHBI M CIIEACTBHS MaCCOBBIX
BbIMUpaHUN. COBpPEMEHHBIM 3KOJIOTMYECKUN KpH3HC, ero ocoOeHHocTH. IIpobiema coxpaHeHHs
O6uropa3zHooOpasust Ha 3emiie.

CoBpeMeHHas cucTteMa opraHnudeckoro mupa. I[Ipunnuns! knaccudukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Hoptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, Y. 1. Meunukos, A. U. Onapun, [{x. XonneH,
I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuer 1 cxembl: «Cxema ombita @. Pegm», «Cxema ombita JI. [lactepa mo wu3ydeHwuro
camo3apoxkJeHust kusHuw», «Cxema ombita C. Mumepa, I'. HOpu», «3tanbsl HeopraHuyeckoiu
3BOJIIOIMNY, «l'eoXpoHoJIorMYecKas Ikaia», «HauyanpHble STanbl OPraHUYECKOW 3BOJIIOLUAN,
«Cxema 00pa3oBaHMs PYKapUOT MyTEM cUMOHOreHes3a», «Cucrtema xKuUBOW Mpupoasl», «CTpoeHHe
BHUpYyca», «Apomopdo3sl  pacreHuit», «Punuodute», «OTHOKIETOYHBIE  BOJOPOCIHY,
«MHOTrOKIETOUHBIE BOAOpOCHN», «Mxu», «IlanopoTHukn», «I'onocemenHsle pacTeHus», «Oprassl
IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHPaA», «ApoMop(]o3bl KUBOTHBIXY,
«IIpocreiituey, «Kumeunononoctasiey», «llnockue depBu», «YUneHuctoHorue», «PvIOBD,
«3emHOBOJHBIEY, «lIpecmbikatomuecs», «lItumpy, «Muekonurtatouuey, «Pa3BuTue Xu3HH B
apXxemnckoi spey», «Pa3BuUTHE KU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BUTHE KU3HH B MalI€030MCKOMN



ape», «Pa3BuThe KU3HM B ME3030MCKOM »7pey», «Pa3BuTue >KHU3HM B KaWHO30MCKOM 3pe»,
«CoBpeMeHHas cucTeMa OPraHuYeCKOro MUPA».

O6opynoBanue: repOapuy pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIWUM HACEKOMBIX, BJIa)KHbIE
npenapaThl KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMHM HUTJIOKOXKUX, CKEJEThl MO3BOHOYHBIX
YKUBOTHBIX, Uydesia MTULl U 3Bepel, KOJJIEKIIUU OKaMEHENIOCTE!, MOJIE3HbIX UCKOMAEMbIX, MYJISKU
OpraHUYEeCKUX OCTATKOB OPraHU3MOB.

BupTtyanabnas JadopaTtopHasa padora «MojenupoBaHue onblToB Musiepa—tOpu no u3yyeHHro
aOMOTEeHHOTO CHHTE3a OPraHMYECKUX COCMHEHUI B IEPBUYHON aTMOchepey.

JlaGopaTopnas padora «/3yueHne u onrcanue UCKOMAeMbIX OCTATKOB JPEBHUX OPTAHU3MOBY.
IIpakTyeckas padora «/3yueHrne ocoOOEHHOCTEN CTPOECHUS PACTEHUIN PA3HBIX OTAEIOBY.
IIpakTuyeckas padora «l3yueHrne 0cOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxo:kaeHune 4eJ10BeKa — AHTPONOIreHe3

Paznensl u 3a1a4n aHTPONOIOTHU. METOABI AaHTPOTIOTIOTHH.

CraHOBIEHHE TMPEACTABICHUA O TMPOUCXOXKICHUM  YeJOBEKa. PeIuruosHele  BO33pEHHS.
CoBpeMeHHbIE HAyUYHbIE TEOPUU.

CXOILCTBO YyeJIoBeKa C JKMBOTHBIMH. CHCTEMaTUYECKOE ITOJIOXKCHHUE YeJIOBEKa. CBI/IIICTCJ'II)CTBB.
cXoACTBa YCIOBEKaA C JKHBOTHBIMHU: CpaBHI/ITeHBHO-MOp(i)OJ'IOFI/I‘IeCKI/Ie, 3M6pHOHOFHqCCKHe,
(I)I/ISI/IOHOFO—6I/IOXI/IMI/I‘{CCKI/IC, IIOBCACHYCCKUC. OTnnums 4eaoBeKa OT KMBOTHBIX. HpﬂMOXO)K)IeHI/Ie
U KOMIUJICKC CBA3aHHBIX C HUM IIPHU3HAKOB. Pa3BuTne rojloOBHOro Mo3ra u BTOpOﬁ CUTHAJIbHOM
CHUCTCMEI.

JBwxkyme cunbl ((akTopbl) aHTpomoreHe3a: Ouolorhyeckue, coruanbHbie. COOTHOILICHHE
OMOJIOTMYECKHUX U COIMATBHBIX (DaKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJIUM AaHTPOIIOTeHe3a. PaHHNE YemoBEeKOOOpa3Hbie 00€3bsIHbBI (IIPOKOHCYJIBI) U PAaHHUE
MOHTHJIBI — OOLIME MPEIKU UYeIOBEKOOOPA3HBIX 00€3bsIH U JIIOJCH. ABCTPANIONHUTEKA — JABYHOTHE
npeaku aroaei. UenoBek yMelblil, IepBble U3rOTOBICHU OpyAull Tpyaa. YenoBek NpsMOXOoaaIui
Y TEepBBIA BBIXOJ Jiofed 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii — oOMUN MpesoK
HEaHJIepTaIbCKOI0 YeJIOBEKa M 4esloBeKa pa3yMHOro. YenoBek HeaHIEpPTANbCKUM Kak BUJ JIIOJEH
XOJIOAHOTO KinMaTa. YelloBeK pa3yMHbIH COBPEMEHHOIO THIIA, IEHHCOBCKUI YEIOBEK, OCBOECHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [lanreoreHeTrka u majaeoreHOMHKA.

OBOJIIOLMS  COBPEMEHHOI0  yesoBeKa. EcTecTBeHHbI 0TOOp B MONYJSANMAX — YeJIOBEKa.
MyTanoHHbIi nporiece u noiauMopdusM. [lomynsunoHHbIE BOJHBI, Apeiid T'eHOB, MUTpaulus H
«3((dexT ocHOBATENS» B MOMYJISILIUAX COBPEMEHHOTO YeIOBEKa.



Yenoseueckue packl. [lonsTre o pace. bonbinmue pacel: eBporeonHas (€Bpa3Hiickas), aBCTpajo-
HEerpoujaHas (9KBaTOpUalbHas), MOHIOJOWIHAs (a3MaTCKO-aMEpHUKaHCKas). Bpems u myTH
paccernieHusi YeJoBeKa MO IulaHeTe. EMWHCTBO denoBedeckux pac. HaydHas HECOCTOSTETBHOCTD
pacu3ma. [IprcrocoOIeHHOCTh YeNOBeKa K Pa3HBIM YCIOBHSM OKpY’Kaloled cpenbl. BrimsHue
reorpaduyeckoi cpeapl u aperida reHoB Ha MOPQOJIOTHIO U (PHU3HOJOTHIO YETTOBEKA.

MeXIuCIUIUTMHAPHBIE METOABI B (hr3nueckoi (OMONOrHMYecKoil) aHTPOIMONIOTHH. DBOIIOMOHHAS
AQHTPOIIOJIOTUSI Y NAJIEOAHTPONOJIOTHS YEJIOBEUECKUX MOIMYJSIUUi. broconyanbHble NCCIEA0BAHUS
MPHUPOJIBI uenoBeka. MccaenoBanue K03BOIIOIUN OUOIOTMYECKOTO U COITHAIIEHOTO B YETIOBEKE.

JdemMoHcTpanuu
[Toprpersr: Y. Jdapsun, JI. Jluku, 5. 4. Porunckuit, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeToabl aHTPOTIOJIOTUNY, «I 0JIOBHOM MO3T YeloBeKay, «UemoBekooOpa3HbIe
00e3bsiHb, «CKeNeT YeloBeKa W CKelleT HIMMMaH3e», «PyauMeHThl U aTaBuU3Mb», «JIBUKyIue
CUJIbI aHTPOTIOTE€HE3a», « DBOJIIOLIMOHHOE IPEBO YEIOBEKA», K ABCTPAJIONUTEK», «UeIOBEK yMENbI»,
«YenoBek mnpsaMmoxonadmui», «JleHucoBckuil uenoBek» «Heannepranbibly, «KpomMaHbOHIIB,
«ITpenxu yenoBekay, «ITarnbl 3BOJIOIUU YETOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEIIOCTEH, MPEAMETOB MaTePHALHON KYJIBTYpPhI IIPEIKOB YEIOBEKa,
penpoaykmuu  (pororpaduu) KapTHH C MHDOIOTHUSCKUMH U OMONEHCKUMH  CHOKeTaMu
MIPOUCXOXKACHHUS ueJioBeka, ¢oTorpadud HAXOJOK HMCKOMAEMBIX OCTATKOB YEJOBEKa, CKEJET
YelloBeKa, MOJENIb 4Yeperna 4YelOoBeKa W Yepemna IIMMIIAH3e, MOJENb KHUCTH YelIOoBeKa W KHUCTH
HIMMIIaH3€, MO TOpca MPEIKOB YeJIOBeKa.

JlabopaTopnasi pa6ora «l3yueHne OCOOCHHOCTEW CTPOCHHUS CKEJeTa YeJIOBEKa, CBS3aHHBIX C
MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHne 7KOJIOTHYECKUX aJalTAllMi YEIOBEKay.

Tema 6. JKk010rUs1 — HAYKA 0 B3aMMOOTHOIIEHUSIX OPTAHNU3MOB M HAJOPTraHU3MEHHbIX CHCTEM
¢ OKpY:KamwlIei cpeaoi

3apoxeHue 1 pa3BuTHe 3konoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A. CeBepuona, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3anaun skonoruu. CBsi3b 3KOJIOTHH C IPYTUMU
HayKaMH.

Metoabl skosnorud. IloneBble HaOmoneHUs. OKCHEPUMEHTBl B SKOJIOTUU: NPUPOAHBIE H
nabopaTtopHble. MonenupoBaHue B SKOJOTUH. MOHHUTOPUHI OKpYXKarolled Cpelbl: JOKaJIbHBIH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HauUeHUE HKOJIOTMYECKUX 3HAHUU JUIS YEJIOBEKAa. ODKOJIOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBsA3€H yernoBedecTBa C NpUpoaoi. POPMHUPOBAHUE DKOJOTMUYECKOW KYJBTYPBl M HKOJIOTMYECKON
IPAMOTHOCTH HACEJIECHUS.



JdemoHcTpauuu
[Moptpetsr: A. I'ym6omear, K. @. Pynwe, H. A. Ceseprios, O. I'ekkenb, A. Tercnu, B. H. Cykaués.

Tabmuuel u cxemsl: «Pazgensl skomorum», «Meronsl sKojgorum», «CxemMa MOHUTOPHHIA
OKPY’KaIOILEeH Cpeabh».

JlaGopaTopnas padora «/3yueHne METOI0B SKOJIOTUYECKUX UCCIETOBAHUIN.
Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Okosornyeckue (GakTopbl U 3aKOHOMEPHOCTH uX aAedcTBus. Kiaccupukaius 3KOJIOTHUECKUX
¢akTopoB: abmoTuueckue, OMOTHUYECKHE, aHTponoreHHele. OOIIHME 3aKOHOMEPHOCTH JEHCTBUS
skosiornueckux ¢akropoB. IIpaBuno munumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpHUOHMOHTHBIE U CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Qaxktoppl. CBer Kkak 3konorudeckuii (Qakrop. JleHcTBHE pa3HBIX YYacTKOB
COJTHEYHOTO CIIEKTpa Ha OPTraHW3MBL. OKOJOTHYECKHWE TPYMIBl PACTEHHWH M IKUBOTHBIX IIO
OTHOIIIEHUIO K cBeTy. CHUTHaJbHAs POJib cBeTa. DOTOMEPUOIU3M.

Temmeparypa Kak 5SKoJoruueckuii ¢akrop. JleficTBue TemmepaTypsl Ha  OpraHHU3MBI.
[TolKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

Brnaxxnocte kak skonoruueckuil ¢akrop. IlpucnocoOieHus pacTeHH K MOIAEPKAHUIO BOJHOTO
6amanca. Kmaccudukamus pacteHuil mo OTHOIIEHHIO K Boje. [lpucrocoOiieHus >KUBOTHBIX K
M3MEHEHHUIO BOAHOTO PEXMMA.

Cpenpl  oOuTaHWS OpPraHM3MOB: BOJHAS, HA3eMHO-BO3MYINHAs, TOYBEHHAs, T[IyOHMHHAS
MOATIOYBEHHAs, BHYTpUOpraHu3MeHHas. DHU3NKO-XUMUYECKHEe OCOOEHHOCTH Ccpell OOuTaHus
opranu3moB. [Ipucrnoco0naeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpefax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOYHBIE W TOJUYHBIE PUTMBI.
[IpucnocoOIeHHOCTh OPraHN3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HH.

XKuznennsie Gopmbl opranuzmMoB. [loHsTre o xu3HeHHOH (opme. KuzHeHHBIE (HOPMBI PACTECHHIA:
JIepeBbs, KyCTapHUKHU, KyCTaPHUYKH, MHOTOJICTHUE TPABbl, OJJHOJIETHUE TpaBbl. JKU3HEHHBIE (DOPMBI
YKUBOTHBIX: TUAPOOHUOHTHI, TEOOMOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HH.

buotnyeckune Qakropbl. Buapl OHOTHYECKMX B3aMMOJICHCTBHUN: KOHKYPCHIIMS, XWUIIHUYECTBO,
cumOuno3 u ero Gopmsl. [lapazuTusm, Koomepamnus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammopeiicTBus (Tomumdeckue, (popuyeckue, (padbpuueckue).
3HaueHne OMOTHYECKUX B3aMMOACHCTBHI ISl CYIIECTBOBAHHS OpPraHM3MOB B Cpele OOUTaHWS.
[IpuHIUIT KOHKYPEHTHOTO UCKIIFOUCHHUS.

JdemoHcTpauuu



Tabmumpl U cxembl: «IJkonorndeckue ¢GakTopb», «CBETOBONH CHEKTPY», «DKOIOTUYECKUE TPYIIIHI
YKUBOTHBIX 110 OTHOIIEHUIO K CBETY», « [ €MIOKPOBHBIEC KUBOTHBIEY, «XOJI0JHOKPOBHBIEC JKUBOTHBIEY,
«DPU3N0IOrNYECKIE azarTalliu >XKUBOTHBIX)), «Cpenm O6I/ITaHI/I$I OpraHnu3mMoB», «buosornueckue
put™bl», <« Ku3HeHHBIEe (QOpPMBI pacTeHHit», «OKu3HeHHBIE (HOPMBI JKUBOTHBIX», «IJKOCHCTEMA
IMPOKOJIUCTBEHHOTO Jiecay, «IDKOCUCTEMa XBOMHOrO Jiecay, «llenu nmutanusy, «XUNTHAYECTBOY,
«[Tapazutuzmy», «Konkypenuus», «CumoOnos», «KommeHcamuzmy.

OO6opynoBaHue: repOapuu pacTeHUH M KUBOTHBIX, NMPHCIOCOOJEHHBIX K BIMSHUIO pa3IMYHBIX
9KOJIOTHYECKUX (PAKTOPOB, repOapuu CBETONIOOUBBIX, TEHEMIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHETIOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, TepOapuy U KOJUIEKIIMU
TETUTOMOOMBBIX, 3UMOCTOUKHUX, MOPO30YyCTOMUMBBIX PACTEHHUH, dydeia NTHII U 3Bepel, repdapuu
pacTeHuii, oTHOCSIUXCs K rurpoduram, kcepoduram, Me3opuTam, KOMHATHBIE PACTEHUS JTaHHBIX
IpyMIl, KOJUIEKLIUH KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpenax, repObapuu M KOJJIEKIMH PACTCHUN U
KHUBOTHBIX, 00J1a/IAI0IIUX YepPTaMHU MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHSIM YCIIOBUH KU3HHU,
repbapuy ¥ KOJUICKIMM PACTEHUH W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUH
AKHUBOTHBIX, yYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padota «BrisiBieHHE MPUCTTIOCOOTICHHI OPraHU3MOB K BIUSHHUIO CBETAY.
JlabopaTropHasi padora «BrisiBieHre MpUCIOCOOIEHNN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhI».
JlaGopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUSY.
Tema 8. Jkos10rusi BUAOB M NOMYJISAIHI

DKOJIOTMYECKHE XapaKTepUCTHKU mnomynauuu. llomynsuus kak Ouonoruueckas cucrema. Ponb
HEOTHOPOJHOCTH cpebl, (U3MYECKUX OapbepoB U OCOOEHHOCTEW OMOJIOTMHM BHUIIOB B
(hopMUPOBaHUM TPOCTPAHCTBEHHOW CTPYKTYphl momysiiuii. OCHOBHBIE MOKA3aTENH MOMYJISIIHU:
YHUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U TOJIOBAst CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIUA.

DKoJiornueckas CTpykrypa nonyyauuu. OneHka YUCIACHHOCTH NOMyJsiuu. JIMHaMuKa MOMyJIsIuu
u e€ peryjsiuusa. buotudyeckuil moTeHUHaN NOMyJiAuu. MoJaenupoBaHue AUHAMHUKHA TOMYJISALUU.
Kpubie pocra uncneHHocTd mnomyjanuu. KpuBble BbDKMBaHUS. Perymsanus YHUCICHHOCTH
MOMYJIAIMA: POJib (PAaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. ODKOJOTHYECKHE
cTpareruu BUIOB (r- u K-cTparerun).

[TonsTre 00 ’KOMOTHYECKOWM HUIE BUIa. MecrooOuTanne. MHOrOMEpHask MOJEIh YKOJIOTHIECKOM
aumn Jx.M. XartuumHcoHa. Pasmepsl skonornueckodl Humd. [loreHnumaneHas uM peann3oBaHHAS
HUIIIH.

Bun xak cucrema nonyusiiuid. Apeansl BUI0B. BUAbl M MX )KU3HEHHBIE CTPATETUU. JKOJIOTHYECKHUE
DKBUBAJICHTEL.



3aKOHOMEPHOCTH TOBEJIEHUS W MUTpALMi KUBOTHBIX. bHONOrHueckne HWHBA3UM YYKEPOJHBIX
BHUJIOB.

JdemoHcTpauuu
IToprper: [Ix. M. XarunHCOH.

Tabmuupel M cXxeMmbl: «OKOJIOTMYECKME XapaKTepPUCTHKU momyisauun», «lIpocTpaHcTBeHHas
CTpyKTypa momyssauun», «BospacTHele nupaMuiel mnomyssinuw», «CKOpoCTb — 3acecHHs
MOBEPXHOCTU 3€MJIM pPa3jIMYHBIMM OpraHusMammn», «Mopenp skosorndecko nHumm k. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTCHHIA, KOJIEKIUN KUBOTHBIX.

JlabopaTtopHnasi pabora «IIpucrnocoOneHust CEMsSH pacCTEHUN K PACCEICHUION.

Tema 9. Ikoji0rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBsi3u MeXAy OpraHu3MamMu B OMOIIEHO3E.

Dkocuctema kak oTkpeitas cucrema (A. k. Tencnu). DyHKIMOHATBHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHu. Tpoduueckue nenu u
cetd. AGunotuueckue OJI0KK sKocucTeM. [1ouBBI M WIIBI B 3KOcHcTeMax. KpyroBopoT BemiecTB u
MOTOK YHEPTUU B SKOCUCTEME.

OCHOBHBIC ITOKAa3aTeand dKOCHCTEMBI. brnomacca u IpoaAYyKI M. OKOJIOTHYCCKHE nmUupaMuJbl YHUCCII,
OHoMacchl U OHCPIUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HampaBieHHBIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUYHBIE M BTOPUYHBIE CYKLECCHUH H HX
MPUYMHBL.  AHTPONOTEHHbIE  BO3JEHCTBUS Ha  cykueccud. KinmmakcHoe — coo0IiecTBo.
Bropasznoobpa3ue 1 moJHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[IpupoaHbIe S5KOCUCTEMBL. IDKOCUCmEMbl 03€P U peK. IKOCUCIEMbL MOpell U OKeaHO8. DKOCUCmeMbl
MYHOp, 1eco8, cmenel, NyCMbvlHb.

AHTPOIOTE€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMA. ATPOLICHO3. Pa3znuuust Mexxay aHTPOIIOT€HHBIMH U
MIPUPOJTHBIMH 3KOCUCTEMAaMH.

VYpb6oskocucrtembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. loponckas ¢uopa u  QayHa.
CunaHTpOnU3anys ropoJAcKoi ¢GayHbl. bronoruyeckoe u Xo3sHCTBEHHOE 3HaUYEHHUE arpPOIKOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX B3aUMOCHCTBUI OpPraHM3MOB B dKOcHCTeMax. Poib
Kackaonoeo s¢hgexma u 6u008-30uuramopos (Kiouesvix 6uU008) 6 YHKYUOHUPOBAHUU



JKocucmem. HepeHoc SHEpPTUU M BCHICCTB MCKIAY CMCKHBIMHU 3JSKOCHCTCMAMMU. YcTOoNUnBOCTD
OpTraHHU3MOB, HOHy.]'IHI_II/Iﬁ " DKOCHUCTEM B YCIIOBUAX €CTCCTBCHHBIX U AHTPOIIOI'CHHBIX BO3JCUCTBUH.

Mexanusmor 6030eticmeus 3a2p}13H€HM11 PA3HbIX MUnoe Ha Cy60p20Hu3M€HHOM, OpP2aAHUSMEHHOM,
nonyiAyuOHHOM u IKOCUCMEMHOM YPOGBHAX, OCHOG6bl IKOJ102U4YeCKo2c0 HOPMUPOBAHUA
AHMPONOSERHO2C0 6030€liCmaEusl. Mertonponorus MOHHUTOpHHTA CCTCCTBCHHBLIX W AHTPOIOICHHBIX
OKOCHUCTEM.

JdemoHcTpauuu
[Toptpert: A. [Ix. Tencau.

Tabmuuel u  cxembl: «CTpykTypa OuoneHo3a», «3JKOocHUCTeMa IIUPOKOJIMCTBEHHOIO JIECay,
«9KocucTeMa XBOMHOro Jjeca», «®OyHKIUOHAJIbHbIE TPYNNbl OPraHU3MOB B IKOCHCTEMED,
«KpyroBopor BemectB B 3kocucteme», «llemn nuTanus (macTOMIHAs, JAETPUTHAL)»,
«DKoJoryecKasl mupamuaa 4ucen», «IKOJOrHuecKas MUpamMuaa OHOMacChl», «IDKOJIOTHYecKas
nupampza sHepruny, «O6pazoBanue O6oinortay, «IlepBuuHas cykueccus», «BoccTaHoBieHue neca
HocJie noxapay, «9KocucTeMa 03epa», «ArponeHos», «KpyroBopor BEIIECTB U MOTOK dHEPIUU B
arpoueHose», «IIpumepsl ypoosKocucTeM».

ObopynoBanue: repOapull pacTeHUH, KOJUIEKIMH HACEKOMBIX, Uydella NTHULl U 3Bepel, repdapuu
KyJBTYpPHBIX U JUKOPACTYIINX PACTCHUHN, aKBAPUYM KaK MOJIEIIb YKOCUCTEMBI.

IIpakTnueckas padora «/I3yueHue u onrcanue ypOo3KOCHCTEMbD».

JlaGopaTopHas padoTa «/3yueHue pasHOOOpa3usi MEIKUX IMOYBCHHBIX YWICHHUCTOHOTHUX B Pa3HBIX
3KOCUCTEMAX).

JDKCKYpeusi «IKCKypcus B THIHYHBIN OworeoneHo3 (B 1myOpaBy, Oepe3HSK, €JIbHHK, Ha
CYXOOJIbHBIN WM MIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeHus «IKCKypCHsl B arpodKOCUCTEMY (Ha I0JI€ WIH B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas 3KocUcTEMA

buocdepa — oOmerianerapHas o0ojouka 3eMiIM, T CYIIECTBYET WM CYIIECTBOBANA KHU3Hb.
PazButue npeacrasienuit o ouocdepe B Tpynax 3. 3rocca. Yuenne B. WM. Bepuaackoro o 6uocdepe.
O6mactu 6uochepst u e€ coctas. XKuBoe BemecTBo 6rocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Omochepsl. OcoOCHHOCTH Ouocdepbl Kak TIIOOATBLHOM

sKocucTeMbl. JluHammuyeckoe paBHOBecue B Oumocdepe. KpyroBopoTsl — BemectB U
OMOTeOXMMHYECKHE HUKIBI (Yyriaepoaa, a30Ta). PUTMHUYHOCTS sBIIeHUH B Ouocdepe.



3oHanpHOCTh OHOCchephl. IlonsTe o Ouome. OCHOBHbIE OMOMBI CYyIIW: TYHJpa, XBOWHBIE Jieca,
CMEIIaHHbIE W IIUPOKOJINCTBEHHBIE Jleca, CTENHU, CaBaHHBI, IIyCTBIHHM, TPOIHMYECKUE JIEca,
BBICOKOTOpBSI. KitmMaT, pacTUTENbHBIN 1 KUBOTHBIH MUP OMOMOB CYIIIH.

CrtpykTtypa W (QYHKIOHS >KHBBIX CHCTEM, OLEHKAa MX PECypCHOrO MOTEHHHana u OnochepHbIX
(byHKIMH.

JdemoHcTpauuu
IToptpets: B. 1. Bepnanckuii, 3. 3rocc.

Tabmunst u cxemsl: «I'eocdepst 3emmuy, «KpyroBopot a3oTa B npupoae», «Kpyrosopot yriepoza B
npupoae», «Kpyroopor kucinopona B npupone», «KpyroBopor Boabl B npupozae», «OCHOBHbIE
omombl cymmy, «Knmumarnueckume mosica 3emnm», «TyHnapay, «Taiiray, «CmemaHHBIA Jiecy,
«IIupoxonucTBeHHBIN Jecy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponuueckuii iecy.

Ob6opynoBanue: repOapuu pacCTeHUN Pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.
Tema 11. YesioBek M OKpYy:Kaoumias cpeaa

DKOJIOTHYEeCKHE KPU3UCHl W WX TpUYMHBL. BoszneiicTBue uvenoBeka Ha Ouocdepy. 3arpszHeHHe
BO3AYIIHOW cpeabl. OxpaHa BO3ayXa. 3arpsi3sHEHHE BOAHOW cpeabl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymienue noussl. OxpaHa MOYBEHHBIX PECYPCOB. MI3MeHeHHe KiuMara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PACTUTEIBHBIM W >KUBOTHBIM Mup. OxpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIEI 0XpaHbl pupoAsl. KpacHsie kauru. Oco0o oxpaHseMbie
npupoansie Teppuropun (OOIIT). boTannueckue caapl ¥ 300J0THUECKHUE MTAPKH.

OCHOBHEIE MIPUHIUIIBI YCTOﬁqHBOFO PasBUTHUA 4YCJIOBCUCCTBA U IPUPOABLI. PaHI/IOHaJ'[I)HOe
MPUPOJOTIONB30BAaHUE W COXPaHEHHE OHMOJIOTMYecKoro pasHooOpazus 3emuu.  OOmue
3aKOHOMEPHOCTH TTI00aTbHBIX IKOIOTUYECKUX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa U
€TO0 BCPOATHBIC MMOCICIACTBUA.

Pa3BuTHE METOJOB MOHHMTOPHMHIA PAa3BUTHS OINACHBIX TEXHOTEHHBIX mporeccoB. CucmemHvle
uccriedo8anusi nepexooa K pecypcocbepezarowell. U - KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe pasnoobpasue u oOuopecypcwl. Hayuonanvhvie uHpoOpmayuoHuvie cucmemsl,
obecneuusarowue 00CMyn K UHGoOpMayuu no COCMOSHUIO OMOENIbHbIX 8U008 U IKocucmem. OCHOBbL
aKopeabunumayuu dKocucmem u cnocobos 6OopvOLL ¢ Ouonogpexcoenusmu. Pexoncmpykyus
MOPCKUX U HAZEMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «3arpsisHeHHe atMochepb», «3arps3HeHue ruapocheps», «3arps3HeHHe
nouBsl», «I[lapHukoBbili 3pdexT», «Ocobo oxpaHseMble MPUPOTHBIE TEPPUTOPUN», «Moxaenu
yIPaBJIIEMOTO MUPA».



Ob6opynoBanue: (ortorpadun oxpaHseMbIX pacTeHUH M XKMBOTHBIX KpacHoil kHurum Poccuiickoii
®epnepanunn, KpacHol KHUTH peruoHa.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yJibTaTaM OCBOCHHUSA OOYYaIOMIMMUCS TMPOrpamMm
CpeaHero o0IIero o0pa3oBaHus: JNYHOCTHBIC, METANIPEAMETHBIC U ITPEIMETHEIE.

B cTpyKType TUUHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHHU BBIJCIECHBI CIEIYIONINE
COCTABJISIIOLIME: OCO3HAHUE OOYYaIOMIUMHCS POCCUHCKONW TpakTaHCKONM HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH M CAMOOIPEAEIICHUIO, HAluyue MOMusayuu K
00yuYeHHIO OMOJIOTHH, YeleHanpasieHHoe pasgumue BHYTPEHHUX yOeXKIEHUH JTMYHOCTH HAa OCHOBE
KITFOYEBBIX IIEHHOCTEH M UCTOPUUECKHUX TPAMUIUN Pa3BUTHsI OMOIIOTUYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobHocmv OOYYAIONIMXCS PYKOBOJCTBOBAaTHCSI B CBOEH JICATEIIBHOCTH IEHHOCTHO-
CMBICTIOBBIMU  YCTQHOBKaMH, MPHUCYUIMMH CHUCTEME OHOJOTHYECKOro oOpa3oBaHUs, Haauyue
NpagoCcoO3HAaHUs SKOJIOTHUECKON KyJIbTYpPbl, CHOCOOHOCMU CMA8UmMsb 1IN U CTPOUTH >KU3HEHHBIC
IIJIaHBI.

JIMYHOCTHBIE PE3YyJIbTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE Y4eOHOM 1
BOCIIUTATCILHOU ACATCIIbHOCTHU B COOTBETCTBUHN C TPAaAUIIUOHHBIMU pOCCHﬁCKHMH
CONMOKYJIbTYPHBIMH, HUCTOPUUCCKHUMU W OJYXOBHO-HPABCTBCHHBIMH HICHHOCTAMMH, IMPUHATHIMUA B
oOuiecTBe NpaBUjIaMHd M HOpPMaMH TOBEIEHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOMO3HaHWS,
CaMOBOCITUTaHHUsI ¥ CaMOpA3BHUTHSA, Pa3BUTUS BHYTPEHHEW IO3WULMUU JMYHOCTH, MAaTPUOTU3MA U
YBOXEHHUSI K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHU, 6epe>1<H0r0 OTHOIICHUA K KYJBTYPHOMY HACJIICAUIO U TPpAAUIUAM MHOTOHAIIMOHAJIBHOI'O
Hapoga Poccuiickoit deneparuu, npupoie U OKPYKaAOIIEN CpeE.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS YyueOHOro mpenMera «bHONOTHS» TOMKHBI OTpPaXaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYyYalOIIMXCSl PYKOBOJCTBOBATHCS C(OPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JTUYHOCTH, CHCTEMOW IICHHOCTHBIX OPHEHTAIIMH, MMO3UTUBHBIX BHYTPEHHUX YOCKIICHUM,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PaCIIMPEHHE KU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B MPOLECCE pealnu3allii OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOMN
JIeITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYArOMIEToCs] KaK aKTHBHOTO W OTBETCTBEHHOIO
YJIeHa POCCUIICKOro 00I1IecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTHU IIPpU CO3AaHUU y‘Ie6HBIX ITPOCKTOB, PCHICHUN
y‘Ie6HLIX H IIO3HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHHUHU OMOJIOrHYECKUX 9KCIICPUMCHTOB,

CIIOCOOHOCTB OIpPENCIATh COOCTBCHHYIO IO3HWIIMIO0 TI0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM
JKH3HHU U O0BACHATH €€;

YMCHHUEC YUUTBIBATH B CBOUX I[CI>'ICTBH5[X HGO6XOI[I/IMOCTL KOHCTPYKTUBHOI'O B331/IMOI[€I>10TBI/I$I J'IIOI{GI\/JI
C pasHbIMUA Y66>KI[6HI/I${MI/I, KYJbTYPHBIMU LIECHHOCTAMHU U COUHUAJIBHBIM ITOJIOKCHUEM,

TOTOBHOCTBH K COTPYAHUYCCTBY B IIPOLCCCEC COBMCCTHOT'O BLIITOJIHCHUSA y‘-I€6HI>IX, II0O3HABAaTCIIbHbBIX U
WCCIIEZIOBATENILCKUX 3a/1a4, YBAKUTEILHOTO OTHOIICHHUS K MHEHHIO ONIIOHEHTOB NPU OOCYXKICHUH
CTIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUNUCKON T'PAKIAHCKOW MIEHTUYHOCTH, MAaTPUOTU3MA, YBAKECHHS K CBOEMY
Hapojy, YyBCTBA OTBETCTBEHHOCTH Tiepes PonuHOM, TOpAOCTH 3a CBOM Kpail, cBoro PonuHy, cBOM

SA3BIK U KYJBbTYPY, HPOLULJIOC U HACTOAIICC MHOTOHAIIMOHAJIBHOT'O HApOoaa POCCI/II/I;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEIUIO U MaMSTHUKAM MPHUPOJBI, TOCTIXeHusIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHIX, TPYAE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ POCCUICKHMX YUYEHBIX B CTAHOBJIEHME M DPAa3BUTHE OHOJIOTHH,
MOHMMAHMUS 3HAa4YeHUs] OHOJOTMM B TIO3HAHMM 3aKOHOB IPUPOABI, B JKU3HU 4YEJIOBEKA U

COBpPCMCHHOT'O O6H.I€CTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTh K CIYXKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cynn0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS
OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUICKOr0 HAPOa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHUS;

CIIOCOOHOCTD OLCHUBATh CUTYALlUIO W IMPUHUMATL OCO3HAHHBIC PCIICHUSA, OPUCHTUPYSACH HaA
MOpPAJIbHO-HPABCTBCHHLIC HOPMbI U [ICHHOCTH,

OCO3HaHHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISIM, CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LICHHOCTEN CEeMENHOM KU3HU B COOTBETCTBUU C TPaauLIUsIMU Hapo0B Poccuu;

4) 3cTEeTUYECKOT0 BOCTIUTAHMSI:



9CTECTUYCCKOC OTHOLICHUEC K MHUPY, BKIIHOYAsd 3CTCTUKY 6BITa, HAaYYHOTO U TCXHUYCCKOI'0 TBOPYCCTBA,
cropra, Tpyaa, O6H.[CCTBCHHBIX OTHOIHeHI/Iﬁ;

MMOHUMAaHHE SMOITMOHAIIBHOTO BO3ICHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HbIX BHUJIAX HMCKYCCTBA, CTPEMJICHHE MPOSIBIATH KauyecTBa
TBOPYECKOU JIMYHOCTH;

5) ¢usuveckoro BocHUTAHMS, (POPMHPOBAHUS KYJIbTYPbl 310POBbSi M 3MOLHMOHAJIBHOIO
Oslaromosty4us:

MOHMMAaHWE U peanu3alus 3J0pOBOTO M 0e30macHOro oOpas3a >KU3HM (340pPOBOE MHUTAHUE,
COONIOICHNE TUTHEHWYECKUX MPaBUI U HOPM, COANaHCHUPOBAHHBIA PEXHUM 3aHATHH M OTIbIXA,
peryisipHasi Gpu3n4ecKas akTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOILICHHUS
K COOCTBEHHOMY (PU3NYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHUE LEHHOCTH MPaBHJ HHIUBUAYATBHOIO U KOJUIEKTUBHOTO O€30MacHOrO IMOBEJICHHS B
CUTyalUsAX, YIPOXKAIOIUX 3J0POBBIO U KU3HU JIIOJCH;

OCO3HAHME TMOCIIEACTBUN U HENPUATHUS BPEAHBIX NMPHUBBIYEK (YINOTPEOIEHUS aJIKOroJIsl, HAPKOTHKOB,
KypeHUs1);

6) TPya10BOr0 BOCIUTAHMS:
TOTOBHOCTB K TPYJYy, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AaKTHUBHOM JACATCIIbHOCTH TEXHOJIOTHYECKOH U COHH&HLHOP’I HAITPpaBJICHHOCTH,
CIIOCOOHOCTH HHULIUUPOBATD, MJIIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJHATE TaAKYHO ACATCIIBHOCTD,

UHTEpEC K pa3IMyHbIM cepaM NpodeccuoHaNbHON NesTeIbHOCTH, YMEHUE COBEPLIATh OCO3HAHHBIIH
BbIOOp Oynymieil mpodeccuu u peann3oBbIBaTE COOCTBEHHbBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTB Y CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU;
7) IK0I0THYECKOT0 BOCTIMTAHMUS:

9KOJIOTMYECKH 11€JIECO00pa3HOE OTHOILIEHUE K MPUPOJIE KaK UCTOYHHKY JKU3HH Ha 3eMJjie, OCHOBE €&
CYILIECTBOBAHHS;

MOBBILIEHUE YPOBHS 3KOJOTHYECKON KYJIbTYphl: IPUOOpETEHHE OMNbITA IJIAHUPOBAHUS MOCTYIKOB U
OLIEHKH MX BO3MO>KHBIX MOCIEACTBUIA ISl OKPY>KaIOLIEH cpebl;

OCO3HaHHUE TI100aIbHOI0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX pPeIleHus;

CIOCOOHOCTh HCIMOJIb30BaTh NpHOOpeTaeMble MPHU HM3YYEHWH OHMOJIOTMU 3HAHUS U yYMEHUS IpU
pemieHH TpoOIeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJOINOIL30BaHUEM (COOMIOEHUE TMPABUII



MOBE/ICHUS B MIPHUPOJE, HATIPABICHHBIX HA COXpAaHEHUE PaBHOBECHS B HKOCHUCTEMaX, OXpaHy BH/OB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENpPUATHE JCUCTBUM, MPUHOCAIIUX BpEIl OKPYX AIOMIEH MPUPOIHOU cpele, yMEHHE
MIPOrHO3UPOBATh HEOIATOMPHUITHBIE SKOJIOTMYECKUE MOCIECTBUS MPEANPUHUMACMBIX IEHCTBUI U
MpeA0TBpAIIATh UX;

HaJM4Ue Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, YKOJOTUYECKOU KyJIbTYpPBI, ONBITA JEATCIBHOCTH
JKOJIOTMUECKON  HAIIPaBICHHOCTH, YMEHHs pYyKOBOJACTBOBaTbCS HMH B  II03HABaTEIIbHOM,
KOMMYHUKaTUBHOM M COLUAJIbHOM IPAKTHKE, TOTOBHOCTM K YYacTUIO B IPAKTUYECKOU
JEeSATEIBbHOCTH 3KOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 IO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
U OOLIECTBEHHON MPaKTHKH, OCHOBAHHOIO HA JUAJIOTe KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MecCTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYpbl KaK CPEJICTBA B3aUMOACHCTBUS MEXIY
JIOABMH U TTO3HAHUS MHPA;

MOHMMaHWe crHenuuku OWONIOTMM KaK HAyKHW, OCO3HaHWMs e€ pomu B (opMHUpOBaHUH
PalMOHATIBHOIO HAyYHOT'O MBILIUICHUS, CO3/aHUM LEJIOCTHOIO MHPEICTAaBICHUA 00 OKpYyXkKarolleMm
MHpE KaK O €MHCTBE NPUPObI, YEJIOBEKa U OOIIECTBA, B O3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH
U peIIeHuH NPo0JieM COXpaHEeHHUsI IPUPOJIHOTO PaBHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OHMOJIOTHM IJii COBPEMEHHOW LMBHIM3ALMU: OOECHeueHUs: HOBOTO
YPOBHSL Pa3BUTHS MEIUIMHBI, CO3JaHHUE MEPCIEKTUBHBIX OWOTEXHOJOTUH, CIIOCOOHBIX pelIaTh
pecypcHbIe TPOOJIEMBI Pa3BUTHS YEJIOBEYECCTBA, IIOMCKA TyTEeH BBIXOJA W3 TIOOATBHBIX
9KOJIOTHYECKUX TMpoOsieM M obecrneueHust mepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
WCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOJYYECHUH OMOJIOTMYECKUX 3HAHUH B LEJNSAX MOBBIIICHUS OOLIECH KyIbTYpHI,
€CTECTBCHHO-HAYYHONH TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (yHKIHMOHATBHOM T'PaMOTHOCTH
oOyyJaronuxcsi, GopMHUPYyEMOU NMPU U3YUEHUH OMOJIOTHH;

IIOHUMAaHHEC CYIMHOCTH MCTOAOB IMO3HAHWA, UCIIOJB3YEMbIX B €CTCCTBCHHBIX HAaYyKax, CITOCOOHOCTH
HCIIOJIB30BATh IIOJYYAaCMbIC 3HAHUSA IJI aHajiu3a U 00BACHEHMS SIBJICHUI OKpYyKarumero Mupa u
MPOUCXOAAIIHNX B HEM HSMGHGHHﬁ, YMCHHUEC OCIIATh 000CHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE HAayYHBbIX
q)aKTOB 1 UMCIOIHUXCA NAHHBIX C IECJIBIO MTOJIYUCHUSA NOCTOBCPHBIX BHIBOJOB,

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHUS IJIs1 pCUICHUA HpO6J’I€M B
PCATIbHBIX JKU3HCHHBIX CUTyallUAX;



OCO3HAaHHUC IICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTBH OCYHICCTBJIATH IIPOCKTHYHO U
HCCIICAOBATCIBLCKYIO ACATCIBHOCTD MHAUBUAYAJIbHO U B TPYIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHUIO M CaMOOOpPa30BaHHIO, K aKTHBHOMY
MOJTYYSHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KM3HEHHBIMHU TIOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ysibTaThl OCBOEHUS yueOHOro mpeameta «buosorusy BKIIIOYAIOT: 3HAUYUMBbIE
s (GOPMUPOBAHUS MHPOBO33PEHHSI OO0YYAIOIIUXCS MEXKIUCHUIUIMHAPHBIE (MEXIPEIMETHbIC)
oOIIeHayYHbIC TOHATHS, OTPAXAIOIIME LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CIEHUPHUKY
METOJIOB TIO3HAHMS, HCIOJb3YEMBbIX B ECTECTBEHHBIX HayKax (BEILLECTBO, HSHEPrus, SBIICHUE,
MpOLIECC, CHCTEeMa, HayyHbId (aKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccleoBaHNe, HaOII0JeHHe, M3MEPEeHHEe, SKCIEPUMEHT M Apyrue); yHUBEpcalbHble Y4YeOHbIC
NeNCcTBUS (mo3HaBaTeIbHBIE, KOMMYHHKaTUBHbIE, PETYIISITUBHBIE), o0ecrieunBaroIme
¢dbopmupoBaHre (QYHKIMOHATBHON TPAMOTHOCTH M COLHUAIBHOW KOMIIETCHIIMM OO0YYaroIIuXcs;
CIOCOOHOCTH 00YYaIOIIMXCS UCTIOIb30BaTh OCBOCHHBIE MEKIUCIIUILIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCalIbHbIE YUeOHbIE IEHCTBUS B TO3HABATENILHOM U COIIMAIbHOM MPaKTUKE.

B pesynbrare m3ydeHuss OMOIIOTMM Ha YPOBHE CPEAHET0 OOIIEro 00pa3oBaHHS y OOYyYaromIeTrocs
OynyT chopmupoBaHbl MMO3HABATEIbHBIE YHHUBEpCAIbHBIE yueOHbIE IAEHCTBHS, KOMMYHHUKATUBHBIC
yHHUBEpCaJdbHble Y4YeOHblEe JCHCTBHs, pEryIsSTUBHBIE YHUBEpCAJIbHbIC YyueOHBbIE JIEHCTBUS,

COBMCECTHAasA ACATCIbHOCTD.

MertanpeameTHble pe3ysibTaThl OCBOCHHS IPOrpaMMBbl CpeqHEero oOuiero oOpa3oBaHUS JOKHBI
OTpaXkaTh:

OByaieHNe YHUBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbLHBIMH T1€HCTBUSIMU:

1) 6a3oBble JIOTUYeCKHUE IeiiCTBUS:

CaMOCTOSITENNLHO (POPMYITUPOBATH U AKTYaJIHU3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
HUCIIOJIb30BAaThL IIpU OCBOCHUHA 3HAHUUI HpI/IéMBI JIOTUYCCKOI'0O MBINIJICHUA (aHaJII/ISa, CHHTC34a,
CpaBHEHUS, KJIacCu(PpUKAIMK, 000OIIECHUS ), PACKPHIBATH CMBICI OMOJIOTHYECKUX MOHATHH (BBIAEIATh

WX XapakTepHble MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHATUSMU);

ONpCaACIIATh LCIN ACATCIBHOCTH, 3adaBas MapaMCTPbl U KPUTCPUU HUX OOCTHIKCHUSA, COOTHOCHUTH
PE3YIBbTATHI ACATCIBHOCTH C IOCTABJIICHHBIMHA LCIIAMU,

MCIOJIb30BATh OMOIOTUYECKUE TIOHATHS U1 O0BSICHEHUS (PaKTOB U SBJICHHUM KUBOW MPUPOJIBI;



CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHAYKTUBHBIC, IEAYKTUBHBIC, 1O AaHAJOTHUH), BBISABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUpPOBATH BHIBOIBI U
3aKJIIOUCHUS;

IIPUMEHATHh CXEMHO-MOJIEIBHBIEC CPENCTBA I IIPEICTABICHHS CYLIIECTBEHHBIX CBA3CH U OTHOLICHUM
B M3Yy4aeMBIX OMOJIOTMYECKHX OOBEKTaxX, a TaKkXKe MPOTUBOPEUYMH PAa3HOTO POAA, BBHISBICHHBIX B
Pa3NUYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabaTbiBaTh IUIaH peEIIEHUs NpoOJeMbl ¢ y4ETOM aHAJINW3a HMEIOIIMXCS MaTepUaNIbHBIX U
HEMAaTEepUAJIbHBIX PECYPCOB;

BHOCHTBb KOPPEKTUBBI B ACATCIBHOCTH, OLCHUBATE COOTBCTCTBUEC PE3YJIBTATOB LECIAM, OLICHUBATH
PpUCKHU MOCIIEACTBUM JCATCIIbHOCTH,

KOODAWHUPOBATh W  BBHIIOJHATH PabOTy B  YCIOBUSX  PEATbHOTO, BHPTYAIBHOTO H
KOMOHWHHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I peI_HeHI/II/I JKN3HCHHBIX HpOGHGM.
2) 0a30BbIe HUCCIEA0BATENbCKUE €iCTBHS:

BIIAJICTh HABbIKAMU Y4YeOHO-MCCIEIOBAaTENbCKOM W TMPOEKTHOW JESTENbHOCTH, HaBBIKAMU
paspenieHus mpoOjaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOJIOB
peuIeHust MPaKTUYECKUX 3aJ1ay, IPUMEHEHHUIO Pa3IuYHbIX METO/I0B MO3HAHMS;

HCIIOJIB30BATh Pa3JIMYHBIC BUJbI ACATCIBHOCTH 110 IMOJYUYCHHUIO HOBOI'O 3HAHHMA, €0 HHTCPIPECTAINHU,
Hp606pa3OBaHI/II-O " IIPUMCHCHHUIO B y‘leGHLIX CUTyallusX, B TOM 4YHUCJIC IIPpU CO3JaHHUUN y‘le6HBIX n
COIHAJIbHBIX ITPOCKTOB;

(¢bopMUpOBaTh HAy4YHbI THUI MBIIUICHHUS, BIaJAE€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 33/1aUul B 00pa30BaATEIbHON JEATEIHLHOCTH U KU3HEHHBIX
CUTYyaLUsIX;

BBISIBIISITH NPUYMHHO-CIICACTBCHHBIE CBSI3W M aKTyaJIM3MPOBATh 3a/auyy, BBIIBHTATh THUIOTE3Y €&
pelIeHns, HaXOAUTh apryMEHTHI JJIsl 10Ka3aTelbCTBA CBOMX YTBEP)K/IEHUH, 3a/1aBaTh MapamMeTpsl U
KPUTEPUHU PEILLICHUS;

AHAJIU3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA 3adadu PCE3yJibTaTbl, KPUTUYCCKU OLCHHUBATHL HX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3SMCHCHHUEC B HOBLIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT,



OCYILECTBJISATh  IIEJICHANpPABJICHHBI IIOUCK IEpeHoca CpelICTB M CIOCOO0OB  JeicTBUS B
po¢eCCUOHANBHYIO CPELY;

YMETb MIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U IPAKTHUYECKYIO 00JIaCTH )KU3HEAEITEIbHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTell;

BBIJIBUT'aTb HOBBIC WACHU, NIPCJIaraTb OPUrnHaJIbHBIC MOAXOAblI U PCHICHUA, CTAaBUTH HpO6J'IeMI>I n
3ala4y, JOIMYyCKAOUINEC aJIbTCPHATUBHLBIC PCIICHUA.

3) padora c unopmaumeii:

OpPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMHPOpMaLUHU (TEKCTe yueOHOTO MOocoOus, Hay4HO-
MIOIYJIIPHOM  JTUTEpaType, OWOJOTHYECKMX CIIOBApPSAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax
NaHHBIX, B VIHTepHeTe), aHAIM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM IMpeacTaBICHUS,
KPUTUYECKH OLIEHUBATh €€ I0OCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(GhopMyJITHPOBATh 3aMPOCH U TPUMEHSAThH Pa3IMIHBIE METOJBI MPH MMOUCKE U 0TOOpE OMOIOTHYECKOM
nH(popMaIuu, HeoOXOMMOM JIJIs1 BBITIOJHEHUS YICOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIOJB30BaHHA  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATH KyJIbTYPY AKTUBHOI'O MCIIOIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (OpMY IpEICTaBICHUS OHOIOrMYecKod HH(pOpMaIu
(cxemsbl, rpadukn, IUArpaMMBbI, TAOJIHUIIBI, PUCYHKH U APYTOC);

UCIOJIb30BaTh HAYYHBIN SA3bIK B KayeCTBE CPEJCTBA NMpH padoTe ¢ OHOIOrHuecKo MHpOpMaIe:
NPUMEHATh XUMHYECKHe, (HU3UYECKUEe M MaTeMaTHYeCKHMe 3HAKM U CHUMBOJIBL, (OPMYIIBI,
ab0peBHaTypy, HOMEHKIATYpy, HCIIOJIB30BaTh W TPEOOPa3OBBIBATH 3HAKOBO-CHMBOJINYECKHE
CpeICTBA HAIJISIIHOCTH;

BJIQJIETh HABBIKAMU DPACIO3HABaHHWA M 3alIUThl MH(OpMAIH, WH()OPMAIIMOHHON Oe30MacHOCTH
JIMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHU AeHCTBUSMMN:

1) oOmienue:

OCYHICCTBJIATE KOMMYHUKAIIMU BO BCCX C(bean JKU3HHU, AKTUBHO YYaCTBOBATL B AHUAJIOIC WA
JTUCKYCCHUHU TIO CYIIIECTBY 00CYKIaeMOi TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI, BICKA3bIBATh CYXKICHUS

OTHOCHUTCIIBHO BBIIIOJIHECHUA npezmaraeMoﬁ 3aaa4d, YYHUTBIBATH HUHTCPECHI U COITIAaCOBAHHOCTH
MO3ULIHN APYrux y4aCTHUKOB AHUaJIora U I[I/ICKYCCI/II/I);



pacro3HaBaTh HeBepOalbHble CpPEJACTBA OOLICHUS, MOHMMATh 3HAUYEHUE COIMAJIbHBIX 3HAKOB,
NPEANOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CUTyallMd, YMeThb CMAr4aTh KOH(JIUKTBI U BECTH
MIEPETOBOPBHI;

BIAJIeTh PA3IMYHBIMU CHoco0amMH OOLICHHWsS M B3aMMOJAEHUCTBHS, NMOHMMAaTh HAMEPEHUs IPYyTUX
JIO/IeH, TPOSBIATH YBAKUTEIbHOE OTHOIIEHHE K COOECeIHMKY U B KOPpPEKTHOH Qopme
(GbopMyIHpPOBATh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJbHOCTD:

MOHUMAaTh U UCHOJb30BATh MPEUMYIIECTBA KOMAHIHONW U MHIUBUIYaJIbHONH pabOTHI MPU peIleHUH
OnosIorn4eckoil TpoOieMbl, OOOCHOBBIBATH HEOOXOIWMOCTh NPUMEHEHHs TPYIMIIOBBIX (QopM

B3aUMO/JICHCTBUS NPU pPeLIEHUH Y4eOHOl 3a1auu;

BbIOMpAaTh TEMAaTHMKy M METOJIbl COBMECTHBIX JEHCTBHHA C Y4€TOM OOLIMX HWHTEPECOB H
BO3MOKHOCTEH KaKJI0T0 YWICHA KOJUICKTUBA,

IIPUHUMATD LEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATh JECHCTBUSA 1O €€
JOCTHIKCHMIO: COCTABJIATH IUIAH ACUCTBUM, PaCHpenesaTh pOJIM C YY4ETOM MHEHUH YYaCTHUKOB,

00Cy’XJaTh pe3yibTaThl COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIAJAa M KaXKJOTO YYaCTHHKA KOMAaHIbl B OO pe3yjbTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OHNCHHUBATL HUACHU C TMO3WLOHUHU HOBHU3HbBI, OPUTIHMHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYHICCTBIATE MO3UTUBHOC CTPATCTUYCCKOEC IMOBECACHHE B Pa3JIMYHBIX CUTyalUAX, IIPOSABIATH
TBOPYCCTBO U B006pa)KeHI/IC, OBITE HWHHUIIMATHUBHBIM.

OBJjaieHHe YHUBEPCAJbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:
1) camoopranuszaumus:

UCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHMSA AJIS BBIABJICHUS MPOOJEM U HMX pEIIeHHs B XKU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BBIOMpATh HAa OCHOBE OHOJIOTMYECKMX 3HAHUN ILEJNEBbIE M CMBICIOBbIE YCTAaHOBKM B CBOUX
NEHCTBUSX W MOCTYIKax IO OTHOUIEHHIO K YXUBOM MHpPHUPOJZIE, CBOEMY 3JI0POBBIO U 3/10POBBIO
OKPYKAIOIIHX;

CaMOCTOATCIIbHO OCYHICCTBJIATL IMO3HABATCIbHYIO ACATCIBHOCTD, BLIABJIATDH HpO6J’ICMBI, CTaBUTh U
(pOpMynPIpOBaTL COOCTBEHHbBIE 3aJa4M B O6paSOBaTeJ'IBHOI71 ACATCIIBHOCTH U ) KU3HCHHBIX CUTYALIUAX



CaMOCTOATCIIBHO COCTABJIAITH IIJIaH PCHICHUA HpO6HeMLI C y‘léTOM HMCIOIIUXCA PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U Hpe,HHO‘ITeHI/Iﬁ;

JIaBaTh OLIEHKY HOBBIM CUTYyalLUsIM;

pacupsATh paMKi y4eOHOTo IpeiMeTa Ha OCHOBE JIMUHBIX MPEATIOUTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;
OLIEHUBATh NMPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IHUPOKOH SPYAUIIMH B PAa3HBIX 00NACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyaIMsIM, BHOCUTh KOPPEKTUBBI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE
PE3yJbTAaTOB LEISAM;

BJIQ/ICTh HABBIKAMM IIO3HABATENBHOM pe(rueKCur KaK OCO3HAHHs COBEpIIAEMBIX NEHCTBUH H
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUH, UCIONB30BaTh MPUEMBI pEIICKCUN JUIS
OLIEHKHU CUTYalllH, BBIOOPA BEPHOTO PEILCHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKCHUIO;
IIPUHUMATh MOTHMBBI U apTYMEHTBI IPYTUX IIPHU aHAIU3€E PE3yIbTaTOB ACATECIbHOCTH;
3) npuHsTHE ceds1 U APYTUX:

MIPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IPHU AHAJIN3€E PE3YJIbTaTOB ACATEIBHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JPYTOro YesloBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[lpeameTHblEe pe3yabTaThl OCBOCHMS conaepXaHUs ydeOHoro mpeamera «buomorms» Ha
yriryOnEHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOecnedeHrne NpoQHIBHOTO OOydeHHs OO0yYaroIIuXcs
6uosioruu. OHK BKIIOYAIOT: CIieHU(HUECKUe JUIsi OMOJOTHMH Hay4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
JEHCTBUI TIO0 OCBOCHHIO, MHTEPIPETALMU M TPEOOPA30BAHMIO 3HAHWH, BHIBI JCSITEIHLHOCTH IO



MOJIYUCHHUIO HOBBIX 3HAHUM M HUX MNPUMCHCHUIO B PAa3JIMYHBIX y‘le6HHX, a TaKKC B pPCaJIbHBIX
JKU3HCHHBIX CUTYyaAlUsIX. Hpe,I[MCTHBIC PE3YIbTAaThl NPCACTABJICHBI 110 I'OAaM U3YYCHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs YyuyeOHoro mpeamera «buonorus» B 10 Kaacce IOTKHBI
OTpaXkaTh:

c(OPMUPOBAHHOCTh 3HAHHA O MECTE W POJIM OWOJOTHH B CHUCTEME ECTCCTBCHHBIX HAyK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOW KAPTHHBI MUpPA, B MO3HAHWU 3aKOHOB TPUPOABI M PEIICHUH
npoOJIeM PalMOHAIBHOTO MPUPOIONOIL30BAHUS, O BKIIAJIC POCCUHUCKUX M 3apyOCIKHBIX YUEHBIX B
pa3BHUTHE OMOJIOTHUH;

BIIQJICHUE CUCTEMOW OHOJOTMYECKMX 3HAHMW, KOTOpas BKIIOYAeT: OCHOBOIIOJAraroulne
OMOJIOTMYeCKHe TEPMUHBI W TOHSATUS (KHU3Hb, KIETKa, OpraHu3M, MeTabonu3M, TOMeocTas,
CaMOpETyJISILMSL, CaMOBOCIIPOU3BEIEHUE, HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M pPa3BUTHUE),
ouonornueckue Teopun (knerounas reopus T. [lIBanna, M. lIneitnena, P. Bupxosa, xpomocomHas
Teopusi HacieacTBeHHocTn T. Moprana), yaennst (H. . BaBunoBa — o nieHTpax MHOTOOOpasus u
MIPOUCXOXACHUS KYJIbTYPHBIX pacTeHU), 3aKOHBI (€AUHOOOpa3Hsi TOTOMKOB MEPBOTO MOKOJIEHUS,
pacIlenaeHus, YUCTOThl TaMeT, HE3aBUCUMOI0 HacinenoBanus I'. MeHaens, roMoJorn4eckux psioB
B HacieacTBeHHOM n3meHnunBocty H. M. BaBuiosa), npuHIuns! (KOMIUIEMEHTAPHOCTH);

BIIQJICHUEC OCHOBHBIMH METOJaMHU HAYYHOTO IIO3HAHUS, HCIOIB3YEMBIX B OHOJIOTHYECKUX
WCCIIEIOBAaHUSX KUBBIX OOBEKTOB (OMUCAHKE, U3MEPEHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHHE BBIJICIATh CYINICCTBCHHBIC MPHU3HAKH: BHPYCOB, KIETOK TPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4HCJE OaKTepuil, rpuOOB, PaCTECHHIA,
KUBOTHBIX M YEJIIOBEKAa, CTPOSHHS OPraHOB M CHUCTEM OPraHOB PACTEHHH, KUBOTHBIX, YEIOBEKA,
MIPOIIECCOB KHU3HEIEATSILHOCTH, MPOTEKAIONINX B OPraHU3MaxX pPacTEeHWi, )KUBOTHBIX M YEIIOBEKa,
OMOJIOTMYECKHUX TMPOIECCOB: 0OMEeHa BemecTB (MeTa0oJIM3M), TPEeBPAIICHUS YHEPTUH, OpOKCHUS,
aBTOTPO(HOTO U reTepoTpO(HOrO TUIMOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHes3a, YMOpPHOreHe3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHUS, PA3MHOXKEHHSI, WHAWBUIAYAIBHOTO
pa3BUTHs OpraHn3Ma (OHTOTeHEe3a), B3aUMOICHCTBUS I€HOB, TETEPO3UCa, UCKYCCTBEHHOTO O0TOOpPA;

yYMEHHE YCTAaHABIIMBATh B3aUMOCBSI3U MEXKAY OPraHOMIAMH KIETKH M MX (YHKIHSIMH, CTPOSHHEM
KJIETOK Pa3HbIX TKaHEeW M WX (YHKIMAMH, MEXKIYy OpraHaMd M CHUCTEMaMH OpPTaHOB Yy pPacTECHUH,
’KMBOTHBIX M Y€JIOBEKa M WX (QYHKIMAMH, MEXIy CHCTEMaMH OPTraHOB U WX (QYHKIHMIMH, MEKITY
JTamaMu OOMEHa BEIIECTB, STallaMd KIETOYHOTO IMKJIA M JKM3HEHHBIX IMKIOB OpPraHU3MOB,
JTarnaMu 3MOPUOHATIBHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTHUNIOM, (PEHOTHUIIOM U (aKTOpaMH CpeJibl
o0OUTaHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM UHCJIE€ PACTEHUH, KUBOTHBIX U
YeIIOBCKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTbhI, OHOJOTHYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIMKY JJIs I0Ka3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;



YMCHHEC pCIIaTb OMOJOrHYECKHUE 3ala4i, BBIABIIATE TPUUYNHHO-CICACTBCHHBIC CBA3H MCKAY
HUCCIICAYECMbIMU OHMOJIOTrHYECKUMU nponeccaMm M ABJICHUAMHU, ACJIATb BBIBOABI U IIPOTHO3bI HaA
OCHOBAHMU MOJTYYCHHBIX PC3YyJIbTATOB,

yMEHHUE BBITIOJIHATH JIA0OpATOPHBIC W MPAKTUYECKHE padOoThl, COOJ0IaTh MpaBuja Npu padoTe ¢
y4eOHBIM U J1abopaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPITh HX HKCIEPUMEHTAJIbHBIMU CPEACTBAMH, (HOPMYIHPYs
1IeJIb UCCTIEIOBAHUS, aHATM3UPOBATh MOJIYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBOIBI,

yYMEHHE y4acTBOBATh B Y4EOHO-HCCIEIOBATEIbCKOM paboTe 1Mo OMONOrHH, SKOJIOTHH M MEAULIMHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYyOJWYHO MPEACTABIATH IOJyUYECHHBIE
pe3yNbTaThl HA YUEHUYECKUX KOH(EPEHIIHSIX;

YMCHHE OLCHHWBATH JTUYCCKHE ACIICKTbBI COBPCMCHHBIX I/ICCJ'IGILOBaHI/Iﬁ B o0JlacTd OHOJOTHU U
MCOHUIIMHBI (KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OINIOJOTBOPCHHUC, HAIIPABICHHOC U3MCHCHUC I'CHOMA U
CO3IaHNEC TPAHCTCHHBIX OpraHI/ISMOB);

yMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBHIOOP OyayIeit mpoecCHOHAIBHON IEeITeILHOCTH B 00J1aCTH
OHMOJIOTUH, MEIUIMHBI, OWOTEXHOJIOTUH, BETCPUHAPUM, CEJIBCKOTO XO3SIMCTBA, MHIICBOU
MPOMBIIIJICHHOCTH, YIIIyOJsTh MO3HABaTEeNbHBIH MHTEPEC, HANPABICHHBIN HAa OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH MpodecCHu U TMPOJODKEHHE OHOJIOTMYecKOro OO0pa3oBaHUsI B OpPraHU3aIUSIX
cpeaHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHMS.

[IpenMeTtHbie pe3yibTaThl OCBOEHHUs ydeOHoro mpeamera «buonorus» B 11 Kracce HOMKHBI
OTpaKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MECTe M POJH OHOJOTMH B CHUCTEME ECTECTBEHHBIX HayK, B
(OpPMHPOBAaHUN COBPEMEHHOW E€CTECTBEHHO-HAYYHOH KAapTHHBI MHpa, B IMO3HAHUW 3aKOHOB
MPUPOJBI U PEHICHUH AKOJOTMYECKUX IMPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIICHHH BOIMPOCOB
PaIMOHAIBLHOTO MTPUPOIONIOIL30BaHMS, U B (DOPMUPOBAHHK [IEHHOCTHOTO OTHOIIECHHUS K IPHUPOJIE,
00IIIECTBY, YEIOBEKY, O BKJIaAe POCCHHCKHX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BHTHE
OHOJIOruu;

YMEHHUE BJIaJIETh CUCTEMOIN OMOJIOTMUECKUX 3HAHUM, KOTOpasi BKJIKOYAET ONPECIICHHUs U TIOHUMaHUe
CYLUIHOCTH OCHOBOIIOJIATAIOIIMX OHOJOIMYECKUX TEPMUHOB U TMOHATUH (BHUJ, HKOCHUCTEMA,
ouocdepa), 6nonornyeckue teopun (dBosrorMoHHas Teopus Y. JlapBuHA, CHHTETHYECKAs] TEOPHS
sBomtonun), yaenus (A. H. CeBepiioBa — o myTsix U HarnpaieHusx sBoitonuu, B.M. Bepnaackoro —
o Ouocdepe), 3aKkoHbl (TeHeTtuueckoro paBHoBecus J[x. Xapau u B. BaitnOepra, 3apossimieBoro
cxonctBa K. M. bapa), npasuna (Munumyma 0. JIubuxa, 5K0om0rudeckoil nmupaMmuisl 3HEPTUM),
runote3sl (runote3a «mupa PHK» V. I'unbepra);

yMEHHUE BJIaJI€Th OCHOBHBIMH METOJAaMH HAay4YHOTO TTO3HAHHS, MCIOJIb3YEMBIMU B OMOJOTHYECKHX
WCCIICIOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTeM (OMUCaHWe, W3MEpEeHHue, HaOI0/IeHuE,
SKCIIEPUMEHT ), CITIOCOOAMHU BBISBJIICHHS M OLIEHKH aHTPOIIOTCHHBIX M3MEHEHHI B MIPUPO/JIE;



YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKH: BUAOB, OMOTEOLIEHO30B, YKOCHUCTEM U OHOchepsl,
CTaOUIM3UPYIOIIETO, IBIXKYIIErO M Pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa, alljIoNnaTpUYecKOro U
CHUMITaTPUYECKOTO BUI000PA30BAHMS, BIUSIHUS ABUKYIIUX CHJI SBOJIONMH HA TeHO(GOH/T Oy JISIINH,
MIPUCIIOCOOJICHHOCTH OPraHWU3MOB K Cpele OOWTaHWs, YepEeAOBAaHUS HAMPABICHHWHA JBOJIOIUH,
KpyroBOpPOTa BEILECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHUC YCTAaHABJIIMBATL B3aMMOCBA3W MCKAY MOpoLeCCaMU 3SBOJIIOLNWH, ABHXYIIUMHU CUIIaMU
AHTPOIIOr€HE3a, KOMIIOHCHTAMHU Pa3JINYHbIX 39KOCUCTEM U HpI/ICHOCO6HCHI/I${MI/I K HUM OpPraHu3MoB;

YMCHUC BBIABJIATL OTIIMYUTCIILHBIC IPU3HAKU KHUBBIX CUCTEM, HpI/ICHOCOGJIeHHOCTB BUIOB K CpCaC
06I/ITaHI/I$I, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB OKOCHUCTEM, B3aHMOCBSI3CH OpraHu3MoB B
COO6I.H€CTBaX, AHTPOIIOT€HHBIX W3MEHEHHH B KOCHCTEMax CBOEH MECTHOCTH,

YMCHHUEC HCIIOJIB30BaTh COOTBCTCTBYIOIHUEC ApPTyYMCHTHI, ouoor MYCCKYI0O TCPMHHOJIOTUIO U
CUMBOJIMKY IJId J0Ka3aTCJIbCTBa POACTBA OPraHU3MOB PpPa3HBIX CHUCTEMATHYCCKUX TPYIIII,
B3aMMOCBA3HU OpPraHu3MOB W CpPCIbl O6I/ITaHI/I$I, CAUHCTBA YCJIOBCUCCKHUX pac, HCO6XOI[I/IMOCTI/I
COXPAaHCHUA MHOFOO6paSI/I$I BUJAOB U DJKOCHCTEM KaK YCJIOBHUA COCYHICCTBOBAHUA IIPUPOABI U
YCJI0BCUCCTBA,

YMCHHUE pEIIaTh OHOJOrHYeCKUe 3aaa4i, BBIABJIATHE MIPHYHUHHO-CICACTBCHHBIC CBA3H MCKIY
HUCCIICAYCMbIMU OHOJIOTHYCCKUMU nponeccaMm M SABJICHUSMHU, ACJIATh BBIBOABI W IHPOTHO3BI HaA
OCHOBAHUU IMOJTYYCHHBIX PC3YJIbTATOB,

yMEHHE BBINOJHATH Ja0OpaTOpHBIE M MPAKTUYECKHE PabOThI, COOMOAATh MpaBUia MpH padboTe C
y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HX HKCIEPUMEHTAJIbHBIMU CpPEACTBAMH, (HOPMYIHPYs
1IeJIb UCCTIEIOBAHUS, aHATM3UPOBATh MOJIYYCHHBIE PE3yIbTAThl U JIENIaTh BBIBOIBI,

YMEHHUE Y4acTBOBaTh B Y4eOHO-HCCIIEIOBATEIBCKONW paboTe 1Mo OMOJIOTHH, YKOJOTHH M MEIHIINHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MyOJWYHO MNPEACTABIATH IOJyUYECHHBIE
pe3yNbTaThl HA yUEHUYECKUX KOH(DEPEHIIHSIX;

YMEHHUE OIEHUBATh THITOTE3bI M TEOPUH O MPOUCXOXKICHUH KU3HH, YEJIOBEKA U YEJIOBEYECKHUX pac, O
MPUYMHAX, TTOCJIEICTBHUAX U CIIOCO0aX MPeI0TBPAICHHUS TTI00AIbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBIOOp OyayIiei mpodecCHoHATBHON IeATEIIEHOCTH B 00JIaCTH
OMOJIOTUH, HKOJIOTHM, TMPUPOAONOIb30BAHUS, MEAMLUHBI, OWOTEXHOJIOTUH, IICUXOJOIHH,
BETEpUHAPUH, CEIbCKOI'O XO34HCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOJsATh MO3HABATEJbHBIN
MHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH Mpodeccur M NMPOJOKEHUE
OMOJIOTHYECKOTO O00pa30BaHMA B OPraHU3AIMIX CPEAHEro MNpo(hecCHOHATBHOTO W BBICHIETO
oOpasoBaHwsl.



10 KVIACC

KoanuyecTBO 4acoB

Ne |HaummeHoBaHuUe pa3iesioB U TeM KonTpo [IpakTuy/aeKTpoHHbIe (LHppOBLIE)
/N [MporpamMmbI Bcero |1bHBIE |ecKue o0pa3oBaTe/ibHbIE PeCypChl
padoThI [PpadoThI
https://studarium.ru/?ysclid=I
1  |buosorus kak Hayka 1 0 0 )
mximb6mba983602568
https://studarium.ru/?ysclid=I
2 JKuBbIE CUCTEMBI U MX U3yUYEHUE 2 0 0 .
mximbmba983602568
https://studarium.ru/?ysclid=I
3 buosnorus xkietku 2 0 0.5 p /I L2y
mximbmba983602568
https://studarium.ru/?ysclid=I
4 | Xumudeckas opraHuzanus KIeTKu 10 0 1 ]
mximbémba983602568
https://studarium.ru/?ysclid=I
5 |Crpoenue u GyHKIUHU KIETKU 8 0 2 p - -
mximbémba983602568
6 OOMeH BeIecTB U peBpalleHIe 9 0 { https://studarium.ru/?ysclid=|
SHEPIUU B KIIETKE mximémba983602568
. HacnencrBennas uadopmanus u 9 0 0.5 https://studarium.ru/?ysclid=I
peanu3anus €€ B KJIIETKE ’ mximbmba983602568
. https://studarium.ru/?ysclid=I
8 JKM3HEHHBIN UK KIIETKU 6 0 1 .
mxim6mba983602568
9 Crpoenue u GpyHKIIU 17 0 {5 https://studarium.ru/?ysclid=|
OpraHu3MOB ’ mxim6mba983602568
10 PasMHOXeHHE U pa3BUTHE g 0 15 https://studarium.ru/?ysclid=|
OpraHu3MOB ' mxim6mba983602568
T'eneryka — Hayka o https://studarium.ru/?ysclid=I
11 |HaciencTBEHHOCTH U 2 0 0.5 .
mxim6mba983602568
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 0 { https://studarium.ru/?ysclid=|
HaCJIEACTBEHHOCTH mxim6mba983602568
https://studarium.ru/?ysclid=I
13 |3aKOHOMEPHOCTH U3MEHUUBOCTH 6 0 1

mxim6mba983602568




15

CCIICKIus OPraHnu3MoB

mximémba983602568

16 BHOTEXHOIOTUS U CUHTETHYECKAS 4 0 https://studarium.ru/?ysclid=I
onosorus mximbmba983602568
https://studarium.ru/?ysclid=I
17 |Pe3epBHOE Bpems | 0 )
mximbmba983602568
OBIIEE KOJIMYECTBO YACOB I10 102 13
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11 KUIIACC

KoanuyecTBO 4acoB

Ne HamMeHoBaHHe pa3JesioB U Konrpo [Ipakru [JJeKTpOoHHbIE (1M(POBLIE)
/N [TeM MPorpaMMbl Bcero |IbHbIe [yeckme |00pa3zoBaTesIbHBbIE Pecypchl
padoThI padoThI
3apoxxncnue u passuTHC https://studarium.ru/?ysclid=I
1 SBOJIFOIIMOHHBIX 4 0 0 ]
. mximbmba983602568
MPEJICTABICHHUIA B OMOJIOTHU
) MUKPOIBOIOIHS U € 14 0 5 https://studarium.ru/?ysclid=I
pe3yJIbTaThI mxim6mba983602568
3 MaxkposBoJTrOIHS U ¢€ 6 0 0 https://studarium.ru/?ysclid=I
pe3yabTaThl mximémba983602568
4 [TpoucxoxaeHue u pa3BUTHE 15 0 15 https://studarium.ru/?ysclid=I
YKA3HU Ha 3eMiie ’ mxim6mba983602568
5 [TpoucxoxaeHne uenoBeKa — 10 0 { https://studarium.ru/?ysclid=I
AHTPOIIOTCHE3 mxim6mba983602568
DKOJIOTHSI — HayKa O
B3aUMOOTHOILICHUAX https://studarium.ru/?ysclid=I
6 OpraHu3MOB U 3 0 0.5 .
mxim6mba983602568
HaJIOPTraHU3MEHHBIX CHCTEM C
OKpY>Karollei cpenou
https://studarium.ru/?ysclid=I
7  |Opranu3Mmsbl U cpeqia OOUTaHUS 9 0 1.5 .
mximbmba983602568
. https://studarium.ru/?ysclid=|
8  [Dxosorus BUJOB U MOMYJISIHMA 9 0 0.5 )
mximbmba983602568
9 DKOJIOrus COOOIIECTB. 12 0 0.5 https://studarium.ru/?ysclid=I
DKOJIOTHYECKUE CUCTEMBI ’ mxim6mba983602568
10 buocgepa — rinobdansHast 6 0 0 https://studarium.ru/?ysclid=|
JKOCHUCTEMA mxim6mba983602568
1 g 6 0 0 https://studarium.ru/?ysclid=I
K U OKPYXK
CIOBCI I OXpyRaiOia cpena mxim6mbad83602568
https://studarium.ru/?ysclid=I
12 |Pe3epBHOE Bpems 8 0 0 p - -
mximbémba983602568
BIIEE KOJIMYECTBO YACOB
OB © CTBO HACO 102 0 7.5

110 I[IPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

* buonorus. buonorndeckue cucrems! u mpoueccel, 10 knace/ Tepemos A.B., IletpocoBa P.A.,
OO61mecTBO ¢ orpanndeHHOM 0TBEeTCTBEHHOCTRIO « 1O MHEMO3MHA»
* buonorus. buonorndyeckue cucreMsl u npouecckl, 11 kmacce/ Tepemos A.B., [letpocoBa P.A.,

OO61mecTBO ¢ orpanndeHHOM 0TBEeTCTBEHHOCTRIO « 1O MHEMO3UMHA»

buonorus 10-11 knacc Pabouas terpanp - Kamenckuii [laceunuk [lIBenos.

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

[Taceunuk yriyOnennslit ypoenb 10-11 kiace, paboyas nporpaMMa U oypodHble pa3padoTKu

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

https://repitachool.ru/ege?etext=2202.4GqWi71FKq8V5pJzBd5q5SHp9fGlus146mujXEYCIW6
49-
ffbfOmNR FQObPzMruY2d2eGRkanR6d2tnZWhwaw.dbbed420f7¢2c88bfa0085b71bf96edd2ee

2e368 yclid=5658578006453852857
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