Myunuunansnoe 6ioxxernoe odmeodpasoparesbHoe yupeaaenne
«Xoamosckasn cpeansis o6meobpazoBaTesibHas LIKOJIA
umenn Jlyuenko Anekces AjiekceeBHYA»
Baxuncapaiickoro paiiona Pecny6ianxn Kpbim

PACCMOTPEHO

PyxoBogurens LIIMO

COI'JIACOBAHO

3am. anpexropa nno YBP
M C.H. Konecnnkosa

«YTBEPXKJIEHO»
Jupekrop MBOY «Xonmosckas
COUI um. Jlyuenko A.A.»

/ 2.V. Cyneiimanosa s > 8. PorokHykoBa
ﬂporoxé?n Ne ool py)(;za Ne 207
ot « {6 2024 r. «30» __ 08 2024r. |7 |61« O 2024 r.
46 08 30 | fmediiog
\[ oren 119 ‘ /

PABOYAJSI ITPOI'PAMMA

IO BUOJIOTHHA

10 knace

YuuBepcaabHblii npoduiab

Yraybnennniii ypoBenn

Ha 2024/2025 yuebnbrii rox

Kosmuecrso yacos B roa —102 (3 yaca B Hezieo)

Yuurean Xarunona Jlenapa DckeHeposHa

c. XonMmoBka, 2024 rox




HOACHUTEJIBHAA 3AIINCKA

Hannast pabouass mporpamma mpenHazHadena s 10 kxmaccoB 001meoOpa3oBaTEIbHBIX
OpraHu3alliii M COCTaBJCHA B COOTBETCTBUU C TPEOOBAHHMSMHU CIEAYIOIIMX HOPMATHUBHBIX
JOKYMEHTOB:

1. ®enepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTAaHAAPTa CPEAHEro OOIIero
oOpazoBanusi (oOHoBieHHBIH @PI'OC COO), yTBepKIECHHOTO MpHKa3oM MUHHCTEPCTBA
oOpazoBanust u Hayku Poccuiickoit @enepanuu ot 12.08.2022 1. Ne 732, (¢ M3MEHEHHSIMH)
u ¢ yderom DenepalibHON 00pa3oBaTeIBLHOW MPOTPaMMBI CpeIHEro 00mero obpa3oBaHus,
YTBEpP)KJICHHON Mpruka3zoM MuHHCTepcTBa npocsemmenus Poccuiickoit @eneparun ot 18.05.2023
Ne 371 «O6 yrBepxkaeHUN QeneparTbHON 00pa30BaTEIbHON MPOTPAMMBI CPETHETO OOIIero
00pazoBaHus»;

2. ®DenepanibHON paboyeil mporpaMMbl cpeaHero oodimiero obpazoBanus «buomorusy
(6a30BsIit ypoBeHs) (a7 10-11 kiraccoB oOpa3oBaTenbHBIX opranu3anuii) — Mocksa, 2023 r.;

3. @denepanpHON  pabodeid  mporpaMMbl  BOCIIUTaHHS B cocTaBe  DegepanbHOU
o0Opa3oBaTelbHOM mporpamMmbl cpenHero ooémero oo6pa3zoBanusi (mpuka3 MuHHCTEpCTBA
npocsernieHust Poccuiickoit @enepanmu ot 18.05.2023 r. Ne 372);

4. OcHOBHOW 00pa3oBaTeNBHOM MPOTPAMMBI cpeaHero obmero ooOpazoBanusi MBOY
«Xommosckasi COUI um. JIynienko A.A.»;

5. [Monoxxenus o paboyeit mporpamme;

VYyeonuk: buosorus. 10 knmacc: yued mist o01ieoopazoBat. opraHu3anuii: 6a30BbIid YpOBEHB/ IO
pen. B.B. Ilaceunuka. — 4-e uszn., crep. — M.: IlpocBemenne,2022. — 223 c.: win. - (JIuaus
KU3HH).

VYyebnoe mocobue: buonorus. buonormdeckue cucrembl W mporecchl. 10 kimacc. yueO st
obmeoOpazoBar. Yupexnenuii / A.B. Tepemos, P.A. IlerpocoBa — 2-¢ u3a. ucnp. — M.:
Muemosuna. 2012. — 400 c.: ui.

VYueOnblii mpeameT «bruosorusy» yriayonéHHoTro ypoBHs uzydenus A 10 kimacca sBisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeameTHou obnactu «EcTecTBeHHO-HayuHble mpeameTb». CoriacHo
nojoxenusm ®I'OC COO npoduibHbie ydeOHBIE TPEAMETHI, M3ydaeMble Ha yYriayOa&éHHOM
YpOBHE, SBISIOTCS crocoboM muddepeHnnanuu o0ydeHHsT Ha YypOBHE CpEAHEro oOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM
oOuumM, cpeqHuM IpoecCHOHAIbHBIM U BBICHIMM 00pa3oBaHHEeM. B To ke BpeMs KaKIbli U3
TUX Y4eOHBIX TMPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha MPUOPUTETHOE pElICHUE
0o0pa3oBaTeNIbHBIX, BOCIIUTATEIbHBIX U PA3BUBAIOIIMX 3ajlay, CBA3AHHBIX ¢ MpodopueHTanueit
oOyyaronuxcs ¥ CTUMYIHPOBAaHHMEM HHTEpeca K KOHKPETHOM O0ONacTH HAyYHOTO 3HAHUS,
CBSI3aHHOTO C OWOJIOTHEN, MEAMIIMHOM, SKOJOTHEH, IMCHUXOJOTHeH, CIOPTOM WU BOCHHBIM
JIEIIOM.

[Iporpamma mo yuebHOMY mpeametry "buosnorus" gaét mpeacTaBieHHue O HETH U 33aJadax
M3ydeHus yueOHoro npeamera «buonorus» Ha yrayOnEHHOM YpOBHE, OMPEENsieT 00s13aTeIbHOE
(MHBapMaHTHOE) TPEIMETHOE COJAEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfeliaM M TeMmaw,
pacmpeseneHue mo KiaccaM, peKOMEHIyeT MOCIe0BaTebHOCTh U3YUeHUs YIeOHOTO MaTepuaia
C Yy4€TOM MEXIIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo OHONOTHUU peann30BaH MPUHIIUIL
MPEEeMCTBEHHOCTH C H3Y4YeHHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA,



Onmaromapst 4eMmy [pPOCMATPUBAETCS  HANPABIEHHOCTh Ha  IOCIEIYIOIIee  pa3BHTHE
OMOJIOTMYECKUX 3HAHWN, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, IKOJOTUYECKOTO MBIILICHHUS, TIPEACTABICHUM O 3J0pOBOM 00Opase »KU3HH, Ha
BOCITUTaHHE OEpPEKHOTO OTHOIIECHUS K OKPYXKAmoIIeW MpUPOTHOW cpene. B mporpamme 1o
OMOJIOTMHM TakXKe TMOKa3aHbl BO3MOXXHOCTH ydeOHOro mpemmera «buonorus» B peanu3anuu
tpedoBannii ®I'OC COO K mIaHUPYEeMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U IPEIMETHBIM
pesynpTaTaM oOOy4yeHuss M B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN
JEATETbHOCTH OOYYaIOUIMXCsl IO OCBOCHMIO COJAEP)KaHUS OHMOJOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeIHEro 00I1Iero 00pa3oBaHMsL.

VYyeoOnslii npeamer «buonorus» Ha ypoBHE CpeAHEro oOiiero oOpa3oBaHUs 3aBEpIIacT
Ouosoruyeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHUEe 3HAHUI
0o0yJarommxcsi O J>KMBOW MPUPOJE, OCHOBAX MOJIEKYJISPHOW U KIETOYHOW OWOJIOTHH,
SMOPHUOJIOTUM U OMOJIOTUM Pa3BUTHS, T€HETUKU, CENEKIIMH, OMOTEXHOJIOTHH, BOJIIOIIMOHHOTO
YYECHHS U IKOJIOTHH.

N3yuenne yuebHoro npenmMera «buonorus» Ha yriayO0JIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYarONmIUXCsl K TOCIEAYIOMIEMY TIOJYYCHHIO OHOJIOTHYECKOTO 00pa3oBaHUs
B BY3aX U OpraHU3alUAX CpeIHero mpodeccuoHambHOro oopasoBanus. OCHOBY €ro COJep>KaHus
COCTaBJISIET CHCTeMa OWOJIOTMYECKHX 3HAHHM, TOJIYYCHHBIX TPU H3YUYCHUH OOYJarOITUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHUX pa3/ie]ioB OHOJOTMM HAa YPOBHE OCHOBHOIO OOINIEro
oOpazoBanus, B 10—11 xmaccax 3Tv 3HaHUS MOTYYArOT pa3BuTHe. Tak, pacCIIMPEHBI U yrITyOICHBI
OMOJIOTMYECKHE 3HAaHUS O PACTEHUSX, JKMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4esoBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKW3HM, JOTOJIHUTENBHO BKIIIOUEHBI OWOJIOTUYECKUE CBEIACHUS
MIPUKJIATHOTO ¥ TIOMCKOBOTO XapaKTepa, KOTOPble MOXKHO MCIIOJIb30BaTh KaK OPUEHTHUPBI IJIs
nocieayromnero Beioopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTUYECKHX 3HAHHUK C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O0YYaIOIIMMUCS IPU U3YYeHUH (PU3UKH, XUMUH,
reorpaduy U MaTeMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpeaMery "buosorus" orpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIONUOHHBIN MOAXOAbI K M3ydeHuto Ouosiornu. CorjacHO UM, H3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOIIMHM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHs] OHOJOTHYEeCKOro pa3HooOpaszus
wanetsel. Tak, B 10 kiacce u3ydaroTCs OCHOBBI MOJICKYJSIPHOW M KJIETOUHOU Ouosioruw,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJOTHH U CUHTETHYECKOM
OMOJIOTHH, AaKTyaJIM3UPYIOTCSl 3HAHUS OOy4aromuxcs Mo OOTaHMKE, 300JI0THH, aHATOMUHU,
(U3HOJIOTUH YeIoBeKa.

VYueOublii npeamer «buosorus» mpu3BaH O0ECHEYUTHh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUW U 3aKOHOB, HJICH, NPUHIMIOB U MpPaBWI, JIEXKAlUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHOW KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOTOOOpasuu u
OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJSIHH, OMOIEHO03a, DKOCHCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJOTUU, MPUKIATHBIX acCMeKTax
OMoNorMYecKux 3HaHWM. J[7s pa3BUTHS W TOJAEpKaHHUsS WHTepeca OOydaromuxcs K OHOJIOTUU
Hapsily CO 3HAUYUTEIBHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJACPKAHUU MPOTPAMMEI T10
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOW WIM HWHOM
obnacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHHE BaXKHEHIINX
OMOJIOTHYECKUX M SKOJIOTHYECKUX MPOOIIEeM.

Heap n3yyenus ydeOHoro npeamera «buonorus» Ha yrayOJlI€HHOM YpOBHE — OBJIAJICHHE
0Oy4aroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHW3aIllMU >KUBBIX CHCTEM
pPa3HOTO paHra M NMpHOOpeTeHrue YMEHHH MCIOJIb30BaTh 3T 3HAHUS B (POPMHUpPOBAHUH WHTEpeca
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K OmNpeneéHHON 00JacTH MpodeCCHOHATBHON AEATEIBHOCTH, CBSI3aHHOW C OWOJIOTHEW, WU
K BBIOOPY y4eOHOTO 3aBe/ICHUS JUTSI TPOJAOIDKEHHS OMOJIOTHYECKOTO 00pa30BaHMUA.

JlocTibkeHue e u3ydeHus: ydyeOHoro mpeamMera «buosiorus» Ha yriyOlIEHHOM ypOBHE
o0ecrieynBaeTcsl peIeHUEM CIeIYIOINX 3a1a4:

- OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBl OHOJIOTMYECKHX 3HaHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX WM MpaBHJaXx,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa; O CTPOCHMHHU,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KIJIETKA, OPTaHU3M, MOIYJISIIHS, BHI,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJI0THY,

- O3HaKOMJIEHHE OOydJalIlMXCcsl ¢ METOJaMM TIO3HAHMS JKUBOH  NPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMHU OMOJIOrMYECKUX HayK (MOJIEKYJIIpHOM M KJIETOYHOU OnoJioruu,
SMOPHOJIOTHN M OMOJIOTHH Pa3BHUTHS, TCHETUKU M CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, TaJEOHTOJOTMM, O3KOJOTMH); METOJaMH  CaMOCTOSITEIbBHOTO  IPOBEICHUS
OMOJIOTMYECKUX UCCIIEIOBaHU B saboparopun W B mpupoae (HaOmoaeHHe, H3MEpeHHue,
9KCIEPUMEHT, MOJIETTUPOBAHUE);

- OBJaJeHUE OO0YYaroIIMMHCS YMEHUSMH: CaMOCTOSITENIbHO HAXOJUTh, AaHAJIU3UPOBATH
Y WCTIOJIb30BaTh OMOJIOTHYECKYI0 WH(OPMAIIHIO; TTOJIH30BATHCS OMOJOTUYECKONW TEPMUHOJIOTHEH
M CHUMBOJIMKOW, YCTAQHABJIMBATh CBS3b MEXAY pa3BUTHEM OHOJIOTHH ¥  COIHUAIBHO-
SKOHOMMYECKHMHU M SKOJOTMUYECKHUMH NpoOjieMaMH YeJlOBEYEeCTBa; OLEHHBATh IOCIEICTBUS
CBOCH JCATEIHPHOCTH 10 OTHONICHUIO K OKpYXKAIoleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3J0POBBIO  OKpYXAlOIMX JtoJel; OOOCHOBBIBaTH M  COOMIOAATH  MeEpbI
npodUIaKTUKN WH(EKITMOHHBIX 3a00JIEBaHMM, TIPaBHIa TIOBEACHUS B MIPUPOJEC U OOeCreUeHUs
0€30MacHOCTH COOCTBEHHOM KU3HEAESITETbHOCTH B UYPE3BbIYAWHBIX CHUTYalMSIX MPUPOJHOTO
U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHBIE HayudHblE€ OTKPBITUS B 00IacTH
OMOJIOT 1Y,

- pa3BUTHE y 00YYAIOMIUXCS HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbpIMu €10 IpoOiieMaMu, METOAOJIOTHE OWOJIOrMYECKOTO HCCIEAOBAHUS, MPOBEACHUS
SKCIEPUMEHTAJbHBIX HCCIEOBAaHUM, pelmieHus OHOJOTHYEeCKHX 3a/Jady, MOJEITUpPOBaHUs
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

- BOCIIUTaHUE y 00YyYarOIMIUXCsl IEHHOCTHOTO OTHOIIECHHUS K KMBOW MPHUPOJIE B LIEJIOM U K
OTIEeNbHBIM €€ 00beKTaM U sBJICHUAM; (HOPMHUPOBAHHE SKOJOTHYECKOW, TE€HETHYECKON
IrPaMOTHOCTH, OOIIEW KyJIbTypbl MOBEACHHUS B MPUPOJAE; WHTErPALMU ECTECTBEHHO-HAYYHBIX
3HAHUH;

- npruoOpeTeHue o0Oy4arouuMucs KOMIIETEHTHOCTH B palroHaIbHOM
MIPUPOIOIOIIE30BaHUH (COOII0ACHNE TPABUII TIOBEICHUS B IPUPOJIE, OXPAHBI BUJIOB, IKOCHCTEM,
ouocdepsl), COXpaHEHHMH COOCTBEHHOTO 3I0pPOBbS M 3/I0POBbS OKPYKAIOUIMX JIIOJEH
(cobmonenus Mep npoUIaKTUKU 3a00JIeBaHUH, oOecrieueHue 0e30macHOCTH
KHU3HEIEATENLHOCTH B UPE3BBIYAMHBIX CUTYALUSIX NMPHPOJTHOIO U TEXHOI'€HHOIO XapakTepa) Ha
OCHOBE HCIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUN Y YMEHUI B MOBCETHEBHON KU3HU;

- CO3/1aHHE YCIIOBUH JJIi OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCSH WHAMBHYaTbHOMN
00pa30oBaTeIbHOW  TPAEKTOPHM, CIOCOOCTBYIOIIEH TMOCHIEAYIOIEMY MPO(hecCHOHAIBHOMY
CaMOOTIPE/ICTIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMU MHTEpECaMH M TOTPEOHO CTAMU
peruoHa.



OOmiee uymciio 4acoB, OTBEACHHBIX HAa M3y4eHUE OWOJIOTUM Ha YIIyOJ€HHOM YpPOBHE
cpenHero oOmero oOpasoBanms, cocraBisieT 204 waca: B 10 xmacce — 102 wgaca (3 uaca
B Heneno), B 11 knacce — 102 yaca (3 yaca B Henel0).

Otbop opraHm3alMoOHHBIX (QOpPM, METOJOB U CpPeACTB OOy4eHHs  OHOJIOTHUH
OCYIIECTBISIETCA C yYETOM CHEHU(HUKH €r0 COACpKaHUS M HANpaBICHHOCTH HA MPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUsl B OPraHU3AIUSAX CPENHETr0 MPO(eCcCHOHAIBHOTO M BBHICIIETO
oOpa3oBaHUsl.

OO0s13aTeNIbHBIM YCIIOBUEM IIPU 00y4eHHM OHOJIOTMM Ha YriayOJE€HHOM YPOBHE SBJISETCS
MpOBEACHUE JIA0OPATOPHBIX M TpakTHdeckux pabor. Tarke ydacThe O0OydYaIOIMIMXCS
B BBINIOJHEHUH TMPOEKTHBIX M Y4eOHO-HCCIIEOBATENLCKAX padOT, TEeMaTHKa KOTOPBIX
OTIpEeNeNsIeTCs YYHUTEIIEM Ha OCHOBE HWMEIONIUXCS MaTepUAbHO-TEXHUYECKUX PECYPCOB
Y MECTHBIX MTPUPOTHBIX YCIOBHH.

COJEP/KAHUE OBYYEHUA

10 KJIACC
Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHast 6uosorust — KoMIiekcHasi Hayka. KpaTkas uctopust pa3BUTHsI OHOJIOTHU.
buonormueckne Hayku W wu3ydyaeMble UMM TpoOsieMbl. DyHIaMeHTaJdbHbIE, IPUKIIATHBIE
Y TIOUCKOBBIE HayYHbIE MCCIEIOBaHUS B OMOJIOTHU.

3HadyeHne OWoOTUU B (DOPMHUPOBAHMHM COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. I[lpodeccun, cBs3aHHbie ¢ Ouonorueii. 3HaueHHe OWOJOTHM B TPAKTUYECKOU
NEeSITeNbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIIICHHOCTH, OXpaHe
MIPUPOIBI.

JdemoHcTpauuu
optpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseid,
I'. Mennens, B. W. Bepnaackuii, W. II. IlaBnoB, W. W. MeunukoB, H. W. Basunos, H.

B. Tumodeer-Pecosckuii, k. Yorcon, @. Kpuxk, /1. K. benses.

TaOnuue! u cxembl: «CBA3b OMOJNOTUU C APYTUMU HayKamu», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl H X H3y4YeHHE

’KuBble cHCTEMBI KaK npeaAMET U3YUYCHUA ounonornn. CBOMCTBA KUBBIX CHCTEM: CANHCTBO
XUMHUYCCKOTO COCTaBa, HAOUCKPCTHOCTb U HEJIOCTHOCTH, CJIOXKHOCTE H YHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOOpranusanms, CaMOBOCITPOU3BCACHUC, pasapaxKumMocCTb,
HU3MCHYUBOCTL, POCT U pa3BUTHUC.

YpoBHH OpraHu3ali >KUBBIX CHUCTEM: MOJEKYISIPHBIM, KIETOUHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJSIUOHHO-BUIOBOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUI),
o6uocdepusiil. IIpoueccsl, mpoucxoadie B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKHU KHBOTO.
Kuzsep kak ¢opma cyiecTBOBaHUSI MaTepud. Hayku, u3ydaroniyue )UBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aluu.



N3ydeHnne XuBBIX cucTeM. Meroapl Ouosornueckoil Hayku. HaOmroneHnue, u3MepeHue,
SKCIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHsATME O 3aBUCHMOM M  HE3aBUCHUMOU
nepemeHHOM. IlnanupoBanme skcnepumenta. llocranoBka u mposepka rumnore3. Hynesas
runoTe3a. [loHsTre BEIOOPKH U €€ JO0CTOBEPHOCTh. Pa3dpoc B Guosornueckux AaHHbIX. OneHka
JOCTOBEPHOCTH IOJYYEHHBIX PE3yJbTaTOB. [IpUYMHBI MCKaKEHUs PE3YJIbTATOB HKCIIEPUMEHTA.
IloHATHE CTATHCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuubel 1 cxembl: «OCHOBHBIE TPH3HAKH IKU3HU», «bHoNornyeckne CUCTEMBD»,
«CBoiicTBa KMBOM MaTepun», «YpOBHU OpraHU3aluyu KUBOM NpUpo ey, «CTpoeHHe KUBOTHOM
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yueHUs KUBOU MPUPOIBI».

OO6opynoBanue: 1abopatopHoe  oOOpyAOBaHUE I TMPOBEACHUS  HAOIOJICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

Ilpakmuueckas paboma Nel «Vcnonvzosanue pa3nuunblx Memoo08 HpuU U3Y4eHUuu
HCUBLIX CUCEM».

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QyHKIMOHAIbHAS €AMHULIA KUBOTO. MICTOpHS OTKPBITHUS KIETKHU.
Pab6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. lIneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTtoapl MOJICKYJASPHONM H KIETOYHOW OHOJIOTHHM: MHKPOCKOTMHS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYEHBIX aroMoB, auddepeHnuanpbHoe eHTpUudyrupoBaHue,
KYJIbTUBHUPOBaHUE KJIIETOK. M3yueHue @uxcuposanHvix K1emox. DneKTpoHHas
Mukpockonus. Kougokanvras mukpockonus. BumanvHoe (npudicusHenHoe) uzyueHue Kiemox.

JdemoHcTpauuu

Ioptpertsl: P. I'yk, A. JleBenryk, T. lIBann, M. llnelinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxembl: «CBETOBOM MUKPOCKOI», «DIEKTPOHHBIN MUKpockom», «Mcropus
Pa3BUTUS METOJIOB MUKPOCKOITUI.

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKPOIIPCIIapaTbl PACTHUTCIIbHBIX, JXHMBOTHBLIX H
6aKTepI/IaJ'II>HHX KIJICTOK.

Ilpakmuueckan  paboma  Ne2 «M3yuenue  memoOoog  KiemouHou  Ouono2uu
(xpomamoepagus, snekmpoghopes, oughgepenyuanvroe yenmpugpyeuposanue, I1L[P)».

Tema 4. Xumu4eckasi OpraHu3anusi KJIeTKH
XHUMHUYECKUH COCTAB KIETKA. Makpo-, MUKPO- U yJIIbTPaMUKPOIJIEMEHTBI. Bosa u e€ poib
KaK pacTBOpUTENS, peareHra, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPEryIsaLUN.

MI/IHepaJ'ILHLIC BC€IICCTBA KIICTKH, UX Ouosioruueckas POJIb. Pojib KaTHOHOB U QHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIeTKU. buonornueckne noanMepsl. beiaku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBuunas crpyktypa Oenka, MenTHAHAS



CBsA3b. BTOpuuHas, TpeTuuyHas, 4eTBEpTUYHAas CTPYKTypbl. JleHarypamus. CBolicTBa OENKOB.
Knaccugukamnus Oenkos. buonornueckue QyHKIun 0enkoB. [Ipuonsi.

VYraeBonsl. MoHOCaxapuabl, OUCAXapHbl, OJUTOCAaXapHIbl W mosmcaxapuabl. OOmui
IUTaH CTPOCHUS M (PU3MKO-XMMHUYECKHWE CBOMCTBA yriieBoAoB. buonornyeckue ¢GyHKINN
YIJI€BOJIOB.

Jlummael.  'mapodunsHO-THAPOGOOHBIE  cBOicTBa.  Kitaccudukanus — TUMHIOB.
Tpurmuuepuasi, pochoaunuasl, BOCKU, ctepousl. bruonorndyeckue Gpynkmun munuaoB. O0mue
CBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Ctpoenne HykinenHOBBIX KHCIOT. HykiaeoTusl.
[Mpunuun kommiementapHoctu. IlpaBuno Yapradpda. Crpykrypa JJHK — nBoiinas cnmpais.
Mectonaxoxaenue u ouonorundeckue pynkuuu JHK. Bunet PHK. ®ynxnun PHK B knetke.

Crpoenune monexkynsl AT®. Makpoaprudeckue cBs3u B Mosiekyine AT®. buosornueckue
¢byakuun  AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (QYHKIUU B  KIETKe. /pyeue
HYyK1eo3uompugochamuol (HT®). CexBeHnpoBaHue JHK. Memoowt 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosorus: OHOXMMHUYECKHE U OHOdU3MUecKHe HCCIeIoOBaHUSl COCTaBa
U IPOCTPAHCTBEHHOW CTPYKTYypbl Ouomonekyi. Mooenuposanue cmpykmypol u @YHKYuUu
Ouomonekyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanuieckuti cCunmes OUOMONIEKYI U
UX HenpupoOOHbLIX AHA0208.

JdemoHcTpauuu

Hoprpertst: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep,
C. Ilpy3unep.

Zlnar[zaMMH: «Pacnpez[eneHI/Ie XHUMHYECKUX DJIEMEHTOB B  HEKHBOM IIpUPOACH,
«PacnpeneJIeHI/Ie XUMHWYECKUX JIEMEHTOB B JKHBOMU IIpUPOACH>.

Tabmuuel u cxemsl: «Ileprpoguueckas Tabiuna XUMHYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTYyphl O€IKOBOH MOJEKYNbD», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHe MOJIEeKYI
TunuIoB», «HykiaenHoBblie KUCIOTHY, «CTpoeHue MoJieKyasl ATOy.

O6ODVI[OBEIHI/ICI XUMHUYCCKas IoCyaa U O60py,[[OBaHI/IC.

Jlabopamopnan padoma Nel «Obuapyscenue 0e1Ko8 ¢ NOMOWBIO KAYECMEEHHBIX
pearyuiiy.

Jlabopamopnasn paboma No2 «Hccreoosanue HYKIeUHOBbIX KUCIOM, BblOENEHHLIX U3
KIeMOK PA3IUUHbIX OPSAHUIMOBY.

Tema 5. Ctpoenne u pyHKINH KIETKH

Tumbl KIeTOK: dyKapuoTHYecKass M MpokapuoTuyeckas. CTpyKTypHO-()YHKIHOHAIbHBIE
oOpa3zoBanus kietkd. CTpoeHHe NpokapuoTHUeckoi kieTku. Kierounas crenka Oakrtepuil u
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apxeil. OcoOEHHOCTH CTPOCHHUSI TeTepoTPO(HON M aBTOTPO(HON MPOKAPUOTUUECKUX KIETOK.
MecTo 1 posib MPOKAPUOT B OMOIIEHO3AX.

Crpoenne u QyHKIIMOHUPOBAHHE SYKAPHOTUUECKOM KieTku. [1na3marnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpaHbl. TpaHCHOPT BELIECTB Yepes
IUIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (nuddysus, obneru€nHas muddys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponumaemocts MemOpanbl. Pabora
HATPHUH-KAJIMEBOTO HAcOca. DHAOUNTO3: MMHONNTO3, aroruro3. Dx3o1uTo3. Kierounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huromna3zma. I{uto3osb. [{utockener. JBmxenue nutoriazmbl. OpraHOWIBI KIETKH.
OnHomeMOpaHHbIE OpraHOMbI KJIETKHU: 3HaorazMarndeckas cetb (IIIC), anmapart ['onbmku,
JM30COMBI, MX CTpOEHHE W (PYHKIUH. B3anMOCBS3b OJHOMEMOpAHHBIX OPTaHOWJIOB KIIETKH.
CrpoeHue TpaHyIsIpHOTO peTHKyiyMa. Mexanusm wuanpasnenuss 6eakoé 6 OIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOUHBIX MeMOpaH. Inankuili  (arpaHynsipHBIi)
SHOIUIa3MaTHUeCKui peTukyiayM. CekperopHas ¢yHkius annapara ['onsmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pacturensHbixX KieTok. Kiierounsiii cox. Typrop.

[ToryaBTOHOMHBIE OPraHOWIBI KJIETKH: MHUTOXOHIPHH, IUIACTHIBL. [Ipoucxodicoenue
mumoxonopuui u naacmuo. Cumbuoeenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue
U (QYHKIUA MHTOXOHIAPUWA ¥ TuTacTUA. [lepBUYHBIC, BTOPUYHBIC M CIIOKHBIC TUTACTHIBI
(OTOCHHTE3UPYIOIIUX  3YKapUOT. XJIOPOIUTACTBI, XPOMOIUIACTHI, JIGHKOIUIACTBI ~ BBICIIMX
pacTeHui.

HememOpannbie opranousisl kietku CtpoeHue u GyHKIUU HeMeMOpaHHBIX OPraHOUIOB
KJIETKH. Pubocomsl. Ilpomesicymounvie  gpunamernmeoi. MukpodunaMmeHThl. AKmuHo8bie
Muxkpogunramenmol.  MpIlIeUHbIE  KIETKU. AKMUHOBble ~ KOMHOHEHmMbl  HeMbIUEYHbIX
knemox. Mukpotpy6ouku. Kierounslii nentp. CTpoeHrue U JBUKEHHE KT'YTHKOB M PECHHYEK.
MuxkpotpyOouku mnuroriasmel. Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguiamenmamu
u muxkpompyoouxamu. MomopHnule denxu.

SAnpo. O6onouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKU, UX CTPOEHUE U (YHKIIHMH.
Snepusiii 6enkoBbIil MaTpuke. [IpocTpaHCcTBEHHOE paclookKEeHHE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. belku XpoMaTuHa — THUCTOHBI. /[uHaMuKka SA0epHOL
000104KU 8 Mumose. HoepHulil mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAs  XapakTEpUCTUKAa  KIETOK  DYKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun
Hoptperst: K.C. Mepexkosckuit, JI. Maprynuc.
Tabmuiel u cxembl: «CTpoeHHE SyKapUOTHUECKOW KIETKH», «CTpoeHue 3>KUBOTHOM

KIICTKK, «CTpOCHI/Ie paCTHTeHBHOﬁ KJICTKN», ((CTpOGHI/Ie MUTOXOHAPUN, ((ﬂI[pO», ((CTpOGHI/Ie
HpOK&pHOTH‘-ICCKOﬁ KIICTKW).

O6ODVZ[OBE[HI/ICZ CBETOBOH MHUKPOCKOII, MHUKpOIIpenapaTbl pPAaCTUTCIBHLIX, KXUBOTHbBIX
KIJICTOK, MUKpOIIpECIIapaThl 6aKTCpI/IaJ'IBHBIX KJIICTOK.

Jlabopamopnas paboma Ne3 «H3yuenue cmpoenus Kiemox pasiudHblX OP2aHu3Mos ).
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Ilpakmuueckas paboma Ne3 «/3yuenue c8olicmea KiemouHOU MeMOPanbl».

Jlabopamopnas paboma Ned «Hccredosanue niazmonuza u 0enia3zmonusd
8 PACMUMENbHBIX KIeMKAX».

Ilpakmuueckas paooma Ned «H3yuenue Oudicenus yumoniasmvl 8 pACMUMENbHBIX
KAEMmKaxy.

Tema 6. O0MeH BelecTB M NpeBpaLlieHHe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIALINS — JBE CTOPOHBI MeTabonau3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOQHBIH M  TreTepoTpoPHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX IHpolieccax.
DHepreTudyeckoe obOecnieueHne KiIeTku: mnpespamenne AT®D B 0OMEHHBIX TIpolieccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KJIETOYHOTro Merabonm3zma. PepMeHThl, UX CTPOEHUE,
cBoiicTBa M MexaHu3M jelctBus. KodpepMmeHThl. OTnnuus (epMEHTOB OT HEOPraHMYECKUX
KaTtajau3aTopoB.  benku-aktuBatopel M OENKU-UHTMOUTOpBHL.  3aBUCUMOCTh  CKOPOCTHU
(epMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBINl CHHTE3 OPraHMYECKHX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUCEHHbIU
u okcuceHHwlli ¢omocunme3z y obaxmepuu. Ceemocobupaowue nueMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjmoporuiactoB B mporuecce potocunte3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cs, Cs. u CAM-munvr pomocunmesa. TIpoayKTUBHOCTH (DOTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPHIMPYIOIIHE
OakTepuu, xene300akTepuu, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3a.

AnHa’poOHBIC OpraHnu3Mbl. Bupl Opoxenus. [IpoyKThl OpOKEHUS U WX HCIOJIb30BAHUE
YeJIOBEKOM. AHa3pOOHBIE MHKPOOPTaHM3MbI KaK OOBEKTHI OMOTEXHOJIOTMH W BO30YIUTEIH
00JIE3HEN.

A3pO6HBIe OpPraHnu3MBbIl. JTtanel OHEPIETUYCCKOT'O oOMeHa. HOI[I"OTOBI/ITGJ'IBHHﬁ oTall.
I'muxonus — 6eCKI/ICJ'IOpOI[HOG PaCICITICHHUEC I'IFOKO3hI.

buosornyeckoe OKuCIIEHHE, WM KJICTOYHOE JIbIXaHue. POJIb MUTOXOHIPHI B MpOIeccax
OMOJIOTUYECKOTO OKHUCJICHHUS. Huknuueckue peaxuu. OxucnurensHOe
bochopunupoBanue. Iuepeus membpanHozo epaduenma npomonos. Cunmez AT®: paboma
npomonnot  AT®-cunmasel. [lpeumyiiectBa a’poOHOr0 IMmyTd OOMEHa BEIIECTB Tepes
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUIECKOTO 0OMEHa.

JdeMoHcTpanun

Hoptperst: [Ix. [Ipuctnn, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel 1 cxembl: «@OTOCUHTE3», «IJHEpreTudeckuii ooOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3.

OGODVZ[OBE[HI/ICZ CBETOBOH MUKPOCKOII, 060pyIlOBaHI/Ie UL IPUTOTOBJICHUA MOCTOAHHBIX
U BpCMCHHBIX MUKPOIIPCIIAPATOB.
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Jlabopamopnas paboma N5 «l3yuenue kamanumuyeckol axKmueHOCmMu ¢hepmenmos
(Ha npumepe amuazvl UIU KamMaiasvl).

Jabopamopnas pavoma Ne6 «H3yuenue epmenmamuernozo pacujenieHus nepokcuoa
8000p00aA 8 pACMUMENLHBIX U HCUBOMHBIX KIEMKAX).

Jlabopamopnas pavoma Ne7«Cpasnenue npoyeccos pomocunmesa u xeMoCunme3ay.

Jlabopamopnas  pabomaNe8 «Cpasnenue npoyeccog OpodceHus U ObIXAHUSY.

Tema 7. HaciencrBeHHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuuu matpuyHOoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peanusanus HacneacTBeHHOW wWHQopmanuu. ['eHeTMueckui KoJi, €ro CBOMHCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIUMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIUIETBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yuactue tpancnopTHeix PHK B OnocunTese Oenka. YcmoBust
6uocunTesa 6enka. Koaupoanue aMuHOKUCIOT. Posb pubocom B OuocunTtese Oernka.

Cospemennvie npeocmasienusi 0 cmpoenuu 2enog. OpraHuzanus reHoMa y IpoKapuoT
U JyKapuoT. Perymsmusi akTUBHOCTHM TE€HOB y mpokapuoT. ['mmore3a omepona (P. XKakoo,
XK. Mano). Monekynsapusie mexanuzmvl 3Kcnpeccuu 2enos y aykapuom. Pons xpomamuna
8 pe2ynayuu pabomul 2eHog. Perymsius o0OMeHHbBIX MpolieccoB B kKieTke. Kietounslil romeocTas.

Bupycel — HexsieTouHble (pOpMBI JKU3HHU M 00UratHele napasutsl. CTpoeHHe IpOCThIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennviti yuxkn JIHK-codepocaujux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pedepmasa,
unmezpasa.

BupycHeie 3a0oneBaHus denoBeKa, JKMBOTHBIX, pactenuid. CIINJ, COVID-19,
COLIMANIbHBIE U MEULIMHCKUE MTPOOIIEMBI.

buoungopmamuxa: unmeepayus u  amanuz  6onvwux  maccueos  («bigdatay)
CMPYKMYPHBIX — Ouonocuyeckux  Oanuvix. Hanomexnonoeuu 6  Ouonoeuu u  meouyume.
IIpoepammupyemvie ¢pynxkyuu d6enxos. Cnocobvt 00cmagKu 1eKapcma.

JdeMoHcTpanun

Hoptperst: H. K. Konbuos, JI. . UBanoBckuii.

Tabmuiel  u cxeMmbl: «buocunTes Oenkay», «l'eHeTmdeckuii koa», «Bupycs,
«bakTrepuodarmy.

Ilpakmuueckan paboma Ne5 « Coz0anue mooenu supycay.
Tema 8. ZKu3zHeHHBIN UK KJIETKH

Knerounslii muxi, ero mepuoabl U perynsuus. Mutepdaza m muro3. OcobeHHOCTH
nporeccoB, nporekaonux B uHTepdase. [loaroroska kietku k nenenuto. IlpecuHrernueckuit
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(MOCTMUTOTUYECKHUI), CHUHTETUYECKMM M IOCTCUHTETHUYECKUH (IIPEMUTOTHYECKUI) IMEPHOIbI
uHTEep(ha3bl.

Marpuunsii  cunte3  JHK -  pemnmukanusa. [lpuHnunsr  perumkanmu — JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJIYyKOHCEPBAaTUBHBIA  CUHTE3, AaHTHUNAPAJUIEIBHOCTb. MexaHusm
permmkannu  JJHK.  Xpomocomsl. Crpoenne xpomocoMm. Tenomepsl u  TeloMmepasa.
XpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHIl. JIMIIOMIHBIA U TaryiouJHbIA HAOOpPbI XPOMOCOM.
I'omonornuneie xpomocomel. [10710BbIE XPOMOCOMBI.

I[eJICHI/Ie KICTKU — MMTO3. CTaI[I/II/I MHUTO3a W MPOUCXOAAIINE B HUX ITPOLECCCHI. Twunel
MHTO3A. KapI/IOKI/IHe?, U IUTOKHUHES. buonornueckoe 3HaUCHNE MUTO3A.

PCFYJ'IHIII/IH MHUTOTHYECKOI'O IIMKJIa KJIICTKH. HporpaMMI/IpyeMaﬂ KJICTOYHAs THOEIh —
aIloIITO3.

Knerounoe siipo, XpoMocoMbI, (hyHKIMOHATIbHAS TeHOMUKA. Mexanusmsl nponugepayuu,
oughgepenyuposxu, cmapernus u eubeau kiemox. «l{ugpposasn knemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpauuu

Tabmuibl U cxembl: « KU3HEHHBIM MUK KIETKH», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Pemmukarus JTHK».

OO0GopynoBaHue: CBETOBOM MHUKPOCKOT, MHKpoMpernapaTel: «MHUTO3 B KJIETKaX KOpeIIKa
JTyKay.

Jlabopamopnasn paboma Ne9 «H3yuenue Xxpomocom Ha 20moGvix MUKPONPEnapamaxy.

Jlaovopamopnas paboma NelO «Habnooenue mumosa 6 kiemkax KOHYUKA KOPEUIKa 1yKa
(Ha 20MOBbLIX MUKDONPENAPAMAx)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe paaHoo6pa3I/Ie OpPraHnu3MoB. O)IHOKJ'IGTO‘IHLI@, KOJIOHHAJIBHBIC,
MHOT'OKJICTOYHBIC OPIraHU3MBI.

OcobeHHOCTH CTPOCHUSA U KU3HCACATCIIbHOCTH OJHOKJIICTOYHBIX OPraHU3MOB. BaKTepI/II/I,
apXCer, O AHOKJICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOAOPOCIIHU, APYTUEC ITPOTHUCTHI. KonoHnunanpHbIe
OPraHru3MEbI.

B3aumocBs3p yacTeld MHOTOKJIETOYHOTO opranu3Ma. TkaHH, OpraHsl U CUCTEMBI OPraHoOB.
Opranusm Kak exuHoe nesoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeH: oOpa3zoBaTenbHAas, IOKPOBHAaS,
MIPOBOJIAIIAsA, OCHOBHas, MexaHHueckass. OCOOEHHOCTH CTPOEHUs, (YHKIHM U pacroyioXeHUs
TKAHEH B OpraHax pacTCHUM.

TkaHM JKHMBOTHBIX M 4YeJOBeKa. THIIBI JKMBOTHBIX TKaHEH: OIUTCIIMAJIbHAaA,
COCAMHUTCIIbHAs, MbIIICYHAA, HCPBHAI. OcobenHocTH CTpOCHU, (I)yHKLII/Iﬁ " PaCIOJIOKCHUA
TKaHEeH B opraHax >XMBOTHBIX U YCJIOBCKaA.
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Opranel. BereraruBHble M I'eHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI
OpPraHOB »KUBOTHBIX U 4es0BeKa. OyHKIIMN OPTaHOB U CUCTEM OpPIraHOB.

Omopa Ttenma  opranu3moB. Kapkac  pactenuit.  CkeneTrbl  OJIHOKJIETOYHBIX
U MHOTOKJIETOYHBIX JKMBOTHbIX. HapyxkHblii U BHyTpeHHuM ckener. CTpoeHME M THIIbI
COEJIMHEHUS KOCTEM.

JIBi>xkeHne oOpraHu3MoB. JIBHKEHHE OJHOKJIIETOYHBIX OPraHuU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHHU: TPOMU3MBbI M HACTHH.
JIBM>KeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduiexc. Ckenernoie
MBIIIIIBI U UX paboTa.

[Intanne opranu3mos. Iloriomenne BObI, YIIEKUCIOIO ra3a U MUHEPAIBHBIX BEIIECTB
pacteHusMmu. [Iutanue >KMBOTHBIX. BHYTpPHIIONOCTHOE M BHYTPHUKIETOYHOE IHILEBApEHHUE.
[IutaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI MUIIEBapUTENbHOrO Tpakra. [lumeBapurenbHbIe
xeiessl. [InimeBapuTenbHas CUCTEMa YEJIOBEKA.

Jeixanue opranu3moB. Jlpixanue pactenwil. Jlpixanwe >xuBOTHBIX. uddysus razos
yepe3 TMOBEPXHOCTh KiIeTku. KoxxHoe papixanue. JlprxarenbHas moBepxXHOCTh. JKabepHoe
U JEroyHoe apiXxaHue. JIpIXaHWE TO3BOHOYHBIX J>XMBOTHBIX M 4YEJIOBEKAa. OBOJIIOIMOHHOE
YCIOKHEHHE CTPOEHUS JIETKMX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHCTEMa YeIOBEKa.
MexaHn3M BEHTWIALUY JETKUX Y MITUI 1 MIIEKOTUTAOMMUX. Perynsuus apixanus. JlpIxaTeabHbie
00BEMBIL

TpaHcnopT BeHIECTB y OpraHu3MOB. TpaHCHIOPTHBIE CHCTEMBbI pacTeHui. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucreMa u e€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepmle, KpOBEHOCHbIE cOCynbl M KpoBb. Kpyru
KpOoBOOOpamieH!sl.  DBOJIONUOHHBIE  YCIOXXKHEHHS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Brinenenne y opranusmoB. Beiaenenwe y pacTeHuid. BblaeneHue 'y KUBOTHBIX.
Cokpatutenbupie Bakyodu. Opranbl BbifeneHus. OuibTpanus, cekpeuus Hu o0paTHOe
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BhieNeHUs. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON crucTeMaMu. BbieneHue y mo3BOHOYHBIX KUBOTHBIX M 4yenoBeka. [louku.
Crpoenue u ¢pyHkunonuporanue Heppona. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl Oaktepuit
U IUCTHI MPOCTEHIINX. 3aluTa Y MHOTOKJIETOYHBIX pacTeHuil. Kytukymna. CpencrBa macCUBHOM
A XUMHYECKOH 3aiuThl. DUTOHIUIEL.

3amuTa Yy MHOTIOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIE. 3aluTa
opranuzMa oT Ooje3Heil. MmmyHHas cuctema uyenoBeka. KileTouHBIE W TyMOpaJbHBIN
UMMYHHUTET. Bpox1€HHBIN 1 TPHOOpETEHHBIN criennruyeckuii UMMYHHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummynureta (I1. Opmux, @. M. bepner, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. PoJib Bpo)kIEHHOTO UIMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3200JI€BaHU.

PaB,[[pa)KI/IMOCTB U peryguda 'y OpraHu3MOB. PaB,[[pa)KI/IMOCTB Y OIAHOKJIICTOYHBIX
OpraHu3MoB. Takcucsl. Pa3I[pa)KI/IMOCTB " peryimanusa 'y paCTeHI/II‘;I. PocTtoBEI€ BemiecTBa M UX
3HA4YCHUC.

HepBHas cucrema u pedekropHas peryisuus y *KUBOTHBIX. HepBHas cuctema u eé
OTZEeNbl. DBOJIIOLIMOHHOE YCIIOKHEHHE CTPOEHHWSI HEPBHOM CUCTEMBI Y JKHUBOTHBIX. OTHEIbI
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TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKHUBOTHBIX. Pediiekc u pediekropHas ayra. besycinoBHbie
Y yCIOBHBIC PEQIICKCHI.

I'ymopanbHas perynsuus W SHAOKPHUHHAs CHCTEMa JXUBOTHBIX M 4YesloBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HX TOPMOHBL JlelicTBME TOPMOHOB. B3anMMOCBSA3b HEpPBHOU
Y SHJOKPUHHOH cucteM. I nnoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu
Hoptper: W. I1. [1aBnoB.

Tabmuubl 1 cxembl: «OHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHil», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHUi,
«KopueBsie cuctemer», «Ctpoenue crebns», «CTpoeHue ITUCTOBOM IUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener uyenmoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHass CHCTEMay,
«/IpixaTenpHass cucteMma», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BeimenurenpHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbImib», «MMMyHUTETY,
«KumeunomnosnoctHpie», «Cxema mUTaHUS pacTeHHiD», «KpoBEeHOCHBIE CHCTEMBI TTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue Tuapbl», «CTpoeHue mianapuny, «BHyTpeHHee CTpOeHHE J0KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHas cucrema mnrtuiy, «HepBHas cucTeMa MIICKOTHUTAIONINX,
«HepBHas cuctema venoBekay, «Pedaekcey.

O6opynoBaHue: CBETOBOI MHKPOCKOT, MUKpOIpenapaThl OJHOKIETOYHBIX OPraHW3MOB,
MUKpOTpenapaTbl TKaHel, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBbBIE
9K3EeMIUISIPhl KOMHATHBIX PAaCTeHH, repoapiy pacTeHUN pa3HbIX OTAENOB, BIaKHbIE MpenapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YelI0BeKa,
obopynoBaHue s JAEMOHCTpAallMd [OYBEHHOTO W BO3AYIIHOTO MHUTaHUS PACTEHUH,
paciiernyieHusl Kpaxmaia u OelKoB MoJ JeHcTBUEM (EepMEHTOB, 00OpyAOBaHUE s
JI€MOHCTpAIIMH OTBITOB MO0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

Jlabopamopnan paboma Nell «}3yuenue mxaneu pacmeHuiLy.
Jlabopamopnasn pavboma Nel2 «H3yuenue mraneri H#CUBOMHBIX .
Jlabopamopnas padoma Nel3«H3yuenue opeanos y8emrko8o2co pacmeHusy.
Tema 10. PasMHoOKeHHMe U Pa3BUTHE OPraHU3MOB

q)OpMLI Pa3MHOKCHUA OPraHU3MOB: Oecnosoe (BKJ'IIO‘IaSI BereTaTI/IBHOG) n II0JIOBOC.
Buapr Oecrosoro Pa3MHOKCHUS: TIOYKOBAHUEC, CIIOPYJIIALNA, (bpaFMeHTaI_II/IH, KIIOHUPOBAHUC.

[TonoBoe pazmuoxkenue. IlonoBbie kieTkw, wiu ramersl. Meio3. Craguu Meiio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonmornueckuii cMmpica Meiio3a U MOJOBOTO
npouecca. Meo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

Hpezlsapomﬂmelsoe pa3BUTHC. I'amertorenes Y KUBOTHBIX. IlonoBeie  Kene3bl.
O6pa3OBaHI/IC U PA3BUTHUC IIOJIOBBIX KIICTOK. CnepMaToreHe3 n OOI'CHEC3. CTpOCHI/IC IMOJIOBBIX
KJIICTOK.
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Omio0TBOpeHHE U AYMOPUOHAILHOE Pa3BUTUE KUBOTHBIX. CIOCOOBI OIUIOMOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHU
Opranu3MoB. Mopgozenes — oona uz anasuvix npobnem smbpuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTEHE3a )KUBOTHBIX (Ha MpUMeEpe JIATYIKN). J[pobnenue.
Tunsl apoGnenus. [Jemepmunuposannoe u Hedepmuruposannoe opobnenue. bnacmyna, munovi
onacmyn. OCOOEHHOCTH JPOOJICHHUS MIICKOMUTAIONIUX. 3apOJIBIIIEBbIE JHUCTKU (TaCTPYJIISIHS).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTeil
pPa3BUBAIONMICTOCS 3apojplimia (3MOpUOHANbHAS MHAYKUMS). 3akiajka IUlaHa CTPOCHUS
KUBOTHOTO  KaKk  pe3ylbTaT  HEpapXW4YeCKUMX  B3aUMOJCWCTBUM  TIeHOB.  BiusHue
Ha YMOPHOHATILHOE PA3BUTHE PA3TUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHnanbHbll nepuoa. IlpsMoe u HempsiMoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX >KWBOTHBIX.
buosornueckoe 3HaueHHE NPSIMOTO W HEMPSIMOTO Pa3BUTHsI, UX PACIPOCTPAHECHUE B IPUPOJE.
Tunsel pocta >XUBOTHBIX. DaKTOpbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueioBeka. llepnoabl OHTOreHesa yesoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3mHokenne u pasurue pacteHuil. 'ametrodur u cnopodur. Melo3 B KU3HEHHOM
nukie pacreruii. OOpa3oBaHuWe CrHoOp B Tpoiecce Menosa. ['ameroreHes y pacTeHUH.
Omiog0TBOpEHNE M Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. [[BOWHOE OIIOJOTBOPEHUE
y IIBETKOBBIX pacTeHnii. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3MBI PEryNISIN OHTOTe€HE3a Y PACTEHUN U KUBOTHBIX.
JdemoHcTpauuu
IMoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuipl U cxembl: «BereratuBHOE pa3sMHOXKEHUE», « THUIIBI OECTIONOTO Pa3MHOKEHUS»,
«Pa3MHOXKEHHE XJIaMUIOMOHAAb», «Pa3MHOXEHWE OBIJICHB», «Pa3MHOXKEHHE THAPBI»,
«Menos», «Xpomocombl», «l'amerorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30HUIay,
«OCHOBHBIC CTaauu OHTOTreHe3a», «lIpsmoe m HempsiMoe pa3BuTHE», «Pa3BuUTHE MalcKoro
Kyka», «Pa3Butue capanum», «Pa3ButHe IArymkmn», «/{BolHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOJOJIBHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOpPCKOW  KamycTel», <«OKuW3HEHHBI LUK MXa», <«OKU3HEHHBIH IUKI MaloOpOTHHUKAY,
«KU3HEHHBIH UK COCHBD.

O6ODVI[OBEIHI/ICZ CBETOBOM MUKPOCKOII, MUKPOIIPCIIapaThl SIMIEKIJIETOK
" CIICpMaTO30U 0B, MOJCIIb ((]_[I/IKJ'I Pa3BUTHA JIATYIIKW).

Jlabopamopnasa padoma Neld «H3yuenue cmpoenuss nonoevix KIemoK HA 20MO6blX
MUKPONpenapamaxy.

Ilpakmuueckas paboma Ne6 «Bviasnenue npuznakog cxoocmea 3apooviuieli
NO360HOYHBIX HCUBOMHBIX ).

Jabopamopnas paboma Nel5 «CmpoeHue opeanoe pazmMHOINCEHUS 8bICULUX PACINEHULLY.
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Tema 11. I'eHeTnka — HayKa 0 HaCJ€JACTBCHHOCTH U UBMCHYUBOCTH OPraHu3smMoB

Hctopust craHOBIEHMS W DAa3BUTHA TeHETUKM Kak Hayku. Paborter I'. Menpens,
I'. ne ®puza, T. Moprana. Poiab OTEUECTBEHHBIX YUEHBIX B pa3BUTHH T'€HETHUKH. PaboThI
H. K. Konsnosa, H. 1. BaBuiiosa, A. H. benosepckoro, I'. 1. Kapnedenko, 0. A. ®unumnyenko,
H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE T€HETUUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOIrMUHBIE XPOMOCOMBI, AJJIEIbHbIE
IEHbl, AJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
TeTepPO3UTOTa, YUCTast JIMHUS, THOpHUIbL, reHoTHr, (GeHorun. OCHOBHBIE METOJbl T'€HETHKH:
rUOPUA0TIOTMUECKUN, IUTOJIOTHUECKHUM, MOJIEKYISIPHO-T€HETUUYECKHH.

JdeMoHcTpanuu

[Moptpetsl: I'. Mennens, I'. ne ®pusz, T.Mopran, H. K. Komnsuos, H. . BaBunos,
A. H. benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TabnuIbl U CXEMBL: «MGTO)II)I TCHCTUKHN), «CxeMb1 CKpCUIMBaHUA.

Jaoopamopnas paboma Nel6 «/[poszoghuna kax ob6vexm ceHemuyeckux uccieo008aHuL.
Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBbrii 3akoH MeHaens — 3aKoH eAMHOOOpa3us
rUOpUIIOB TepBOTO TOKoJIeHus. [IpaBmino momuHupoBaHus. BTopoit 3akoH MeHzaens — 3akoH
paciuernyieHus: mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YHCTOTHI FaMeT.

Ananusupyroiiee  ckpemuBaHue.  [IpoMexyTouHblii  xapakTep — HacleJIOBaHMUS.
Paciiernienne npru3HakoB Mpy HEMOJIHOM JOMUHUPOBAHHUU.

JlurnOpugHoe ckpemuBaHue. TpeTuil 3akoH MeHzmens — 3aKOH HE3aBHUCUMOTO
HacjeA0BaHus MPU3HAKOB. [luTonornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe  HaclenoBaHue  npu3HakoB. PaGoter  T. Moprana.  CuerieHHOE
HACJIeJOBAaHUE TE€HOB, HApYyIIEHHWE CIEIJICHUS MEXIy TreHaMu. XpPOMOCOMHAs Teopus
HACJIEICTBEHHOCTH.

I'eneTnka moma. XpOMOCOMHBIﬁ MCXaHH3M OIIPCACIICHUSA I10JIA. AYTOCOMH KU IIOJIOBBIC
XpOMOCOMBEI. I'omorameTHBIN U reTeporaMeTHLIﬁ noia. I'eHerudeckas CTPYKTYypa IIOJIOBBIX
XpOMOCOM. Hacnenosanue IMIPHU3HAKOB, CHCIUVICHHLIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [lneloTponuss — MHOKECTBEHHOE JEHCTBUE TIE€HA.
MHOX€eCTBEHHBIN ayuienu3M. B3auMmonencTBuE HEaIeNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tomumepust.

I'eneTnmueckuii KOHTPOJIb PA3BUTUA paCTCHHﬁ, JKUBOTHBIX MW 4YCJIOBCKA, a TaK¥XKC
(1)I/I3I/IOJ'IOI“I/I‘-ICCKI/IX nmponeccoB, TMOBCACHUA W KOTHUTHUBHBIX (I)yHKI_II/Iﬁ I'enernueckue
MEXaHHM3Mbl CHUMOMOT CHC3a, MCXaHH3MbI B3aUMOACHUCTBUS «XO3SIUH — napasum™» " «XO35HUH —
MI/IKpO6I/IOM». I'eHeTnyeckue acIeKThb KOHTPOJIAI U U3MCHCHUSA HacJIeCTBEHHOM I/IH(I)OpMaI_II/II/I
B ITOKOJICHUAX KJICTOK U OPraHHU3MOB.
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JdeMoHcTpauuu
IMoprpertsl: I'. Mennens, T. Mopras.
Tabmuuer u cxembl: «IlepBbiii 1 BTOpoil 3akoHBI MeHaens», «Tpetuit 3akoH MeHnaens»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», « CLEIIEHHOE HAClIeI0BaHUE

MIPU3HAKOB y Ipo30oduisl», «['eHeTnka monay, «Kapuotum yenoBekay, «Kapruotuin qpo30huie,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJENb JUIsl AEMOHCTPALIMU 3aKOHOB €IMHO00pa3usi ruOpuI0B IEPBOro
MOKOJIEHHS U pAaCIIENICHUS! MPU3HAKOB, MOJENb JJIs JEMOHCTpPAllMU 3aKOHA HE3aBUCHUMOTO
HacJIeJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunar.

Ilpakmuueckas paooma Ne7 «H3yuenue pe3yiomamos MOHOUOPUOHO20 CKPEWUBAHUS
y 0po30ghunvly.

Ilpakmuueckas padooma Ne8 «H3zyuenue pe3ynomamos OucUOPUOHO2O CKPEUUBAHUSA
y 0po3oghunvly.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

B3anmopeiictBue renotuna u cpeapl npu popmupoBaHum ¢deHoTuna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHBIE MpPHU3HAKU. BuIbl  U3MEHYMBOCTH:
HEHACJIeICTBEHHAs 1 HACJIEICTBEHHAS.

MonudukanronHas u3sMeHYMBOCTh. Posb cpenbl B opMHUpoBaHUM MOJM(DUKALTMOHHON
n3MeHunBocT. Hopma peakuuu mnpusHaka. BapuannoHHbBI psi ¥ BapuallMOHHAS KpHUBas
(B. Noranncen). CoiicTBa MOAM(PUKAIIMOHHON W3MEHUNBOCTH.

T'enoTunnueckass u3MeHUYUMBOCTH. CBONCTBAa T'€HOTUIHYECKOUM W3MEHUYHMBOCTH. BHUIEI
T€HOTHITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatrBHAs U3MEHYMBOCTh. MeEi03 U MOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHOW M3MEHYMBOCTH B CO3JIaHUU F'€HETHYECKOTO Pa3HOOOpa3us
B MpeJienax OJHOTO BUJA.

MyrauyonHass MU3MEHUYMBOCTh. BuUIbl MyTanMil: Tr€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W MHAYLUPOBAHHbIE MYyTalUUU. SnepHble MW LMUTOIJIA3MATHYECKHE MYTallUH.
Comarnueckre W MoJoOBble MyTaluu. [IprumHBI BO3HMKHOBEHHMS MyTauuid. MyTareHsl U UX
BJIUSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psigoB B HacnenctBeHHoi wu3MeHumBoctd (H.U. BaBunoB). BaesnepHas W3MEHUHUBOCTH
M HACJICJICTBEHHOCTb.

JdeMoHcTpanuu

Hoprpertsl: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

TabmuIel M CXEMBI: «Buapl N3MCHYHUBOCTH, ((MOI[I/I(I)I/IKaI_II/IOHHaSI HN3MCHYHUBOCTLY,
«KoMmOuHaTuBHas U3MCHYUBOCTDH, «Mei/'103», ((OHJ'IO,Z[OTBOpCHI/Ie», «'eHeTHYeCKHUE
3a00JIeBaHUS YCJIO0BCKa», «Buapl MYTaHHﬁ)).
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OOGopynoBaHue: KUBbIE W TrepOapHbIe 3K3eMIUISIPhl KOMHATHBIX PACTCHHA, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUYHBIMU BHIAMHU U3MEHYHBOCTH.

Jabopamopnas paboma Nel7 «Hccredosanue 3axonomepHocmeu MoOUDUKAYUOHHOU
uzmenuueocmu. Illocmpoenue apuayuoHHo2o psoa u 6apUaAyUOHHOU KPUBOLLY.

Ilpakmuueckas paboma N9 «Mymayuu y Opo3oghunvl (Ha 20moewvix
MUKPORpenapamax) ».

Tema 14. I'eHeTHKA 4Ye10BeKAa

Kapuotun denosexka. MexayHapoaHass mporpaMma HCCIEIOBaHHUS T€HOMa 4YeJlOBEKa.
MeToapl U3ydeHHs] TEHETUKH YeJIOBEKA: T€HEaJIOrH4YeCKui, OJU3HEIOBBIN, [TUTOT€HETHYCCKUN,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJICKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE OIpeesieHne
TE€HOTHIIA: TTOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, FTEHOTUITIMPOBAHUE, B TOM unciie ¢ moMoubio [11[P-
ananu3a. HacneacrBennbie 3a0o0ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE O0JIE€3HU YEJIOBEKA.
bone3nn ¢ HacieACTBEHHOW NPEApACHOJIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKONW TeHETHUKH B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JeBaHMi dYesoBeKa. MeanKo-TeHEeTHYeCKOoe
KOHCYNbTHpOBaHUE. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3ay». ITHUYECKHUE aCIIEKThI
uccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue GakTOphl MOBBIIEHHOW YYBCTBUTEJIBHOCTH YelOBEKa K (PU3MUYECKOMY U
XMMHMYECKOMY 3arps3HEHMIO OKpYXKarolled cpelpl. ['eHeTHdeckas IpenpacronokeHHOCTh
YeJIOBEKA K MaTOJIOTHSM.

JdemoHcTpauuu

Ta6J'H/I![BI U CXCMBbI: «Kapnomn YCI0BCKa», ((MCTOI[I)I HN3YUYCHHUA T'CHCTHUKH YCIIOBCKaAy,
«"eneTnyeckue 3a001€BaHNS YETIOBEKAY.

Ilpakmuueckasn padboma NelO « Cocmagnenue u aHanuz pooOoCio8HOUY.
Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanuss ¥ ceJeKuus. 3apoKJACHUE CEJIEKUMU MW JoMecThKanuu. Yuenue H.
W. BaBunoBa o LleHTpax NpOUCXOXKAEHUS M MHOrooOpasusi KyIbTypHBIX pacTeHuil. Poib
CEeJIEKIIMM B CO3JaHUU COPTOB PACTEHUM W MOpoJa KUBOTHBIX. CopT, mopoja, mTamMM. 3aKOH
TOMOJIOTUYECKHX PSAJOB B HacieICTBeHHOW m3MeHuuBocTd H. M. BaBuiioBa, ero 3naueHue Jist
CEJICKIIMOHHOMN pabOThI.

Metonarnl CEJNICKIIMOHHON  paboThI. HckyccTBeHHBIN oTOO0D: MAacCOBBIM WU
WHIUBUAYyAIbHBIA. DTanbl KOMOWHAIIMOHHOW ceneknuu. VchplTaHue Mpou3BOAUTENECH TIO
noToMcTBy. OTOOp MO TEHOTUIYy C TOMOIIBIO OIEHKHM (PEHOTUIAa TOTOMCTBA W OTOOpP IO
TEHOTUITy ¢ oMoibio aHanuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paboTel. PamuanvoHHbBId U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTallUil y KYJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonb3oBaHWe TEHOMHOTO pPENaKTUPOBaHWS M MeToJoB pekoMmOuHaHTHBIX JHK mms
MOJIyYEHHS UCXOAHOTO MaTepuaa JJis CEJIEKIUH.

HonyquI/Ie ITOJIUITIIIONI0B. BHYTpI/IBI/I)IOBaH r1/16p1/1;[1/13au1/1;1. BJII/I3K0p0I[CTBCHHOC
CKpCUIMBAaHUEC, NN I/IH6pI/IIlI/IHF. HCpOJICTBeHHOC CKpCIIMBAaHUEC, NN ayT6pI/II[I/IHF. FCTCpOSI/IC )51
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ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtpanéHHas ruOpuau3anus.
[Ipeononenne Oecrionusi MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEKIUH pacTeHUud u
KUBOTHBIX. «3€1€Has pesooyusy.

CoxpaHeHHE M HM3YYCHHUE TCHETUYECKUX PECYpPCOB KYIBTYPHBIX PACTCHHH M HX JUKHX
poaMYeH I CO3/IaHUSI HOBBIX COPTOB U TMOPUJIOB CEIIbCKOXO3SHUCTBECHHBIX KYIbTYp. HM3yueHue,
coxpaneHue u ynpasieHue 2eHemu4yecKUMU pecypcamu CelbCKOX03UCMBEHHbIX U NPOMbBICIOBLIX
HCUBOMHBIX 8 YEJISAX VIAVUULEHUS. CYWECMBYIOWUX U CO30AHUSL HOBLIX NOPOO, JTUHUL U KPOCCO8, 8
MOM YUClle C NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NePCneKmuBHbIX MeXHOL02UIL.

JdeMoHcTpanuu

IMoptpersr: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenxko, I1. II. JIykpsinenko, b.
JI. Acraypos, H. bopsoyr, /1. K. benses.

Tabnuiel u cxembl: «L{eHTPBI MPOUCXOKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX PsJIOB B HACJIEACTBEHHOM W3MEHYUMBOCTH», «METOIbl CENeKLINN»,
«Otnanénnas rubpuauzamnus», «MyrareHes».

Jabopamopnas padvoma Nel8 «H3yuenue copmoé KyibmypHuIX pacmeHuli U nopoo
OOMAUHUX HCUBOMHBIX ).

Jaoopamopnas paboma Nel9 «H3yuenue memo0os cenexyuu pacmenuiy.
Ilpakmuueckasa paoomaNoll «IIpususka pacmenuiiy.
Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAs OMOJI0T U

O6’BeKTBI, HCIIOJIb3YCMBIC B 6I/IOTCXHOJ'IOI‘I/II/I, — KIC€TOYHBIC M TKAHCBBIC KYJIbTYPHI,
MHUKPOOPIraHMU3Mbl, HX XapaKTCPHCTHUKA. Tpa,Z[I/ILII/IOHHaH OMOTEXHOJIOT U XJIC6OHC‘ICHI/IC,
MMOJIYYCHUC KHCJIOMOJIOYHBIX ITPOJAYKTOB, BUHOJACIIHC. MI/IKpO6PIOJIOFI/I‘ICCKHI>'I cuaTe3. OOBEKTHI
MI/IKpO6I/IOJ'IOFI/I‘IeCKI/IX TEXHOJIOTHH. HpOI/ISBO,Z[CTBO 66.]'[1(3, AMHWHOKHUCJIOT U BUTAMHHOB.

CO3I[aHI/Ie TEXHOJIOTHI u HHCTPYMCHTOB LEJICHAIIPaBJICHHOT'O HU3MCHCHUA u
KOHCTPYUPOBAHUA I'CHOMOB € HECJIBIO IMOJYYCHUS OPraHM3MOB U UX KOMIIOHCHTOB, COACPIKAIIUX
HC BCTpCUHAOIIHUECCA B ITPHUPOJC OMOCHHTETHYECKHE IIyTH.

Knerounas HHIXCHCPUS. MeTOIIBI KYJIbTYpPBI KJICTOK U TKaHEH paCTCHI/Iﬁ 1 KUBOTHBIX.
KpI/IO6aHKI/I. CoMmaTnueckas FI/I6pI/II[I/I3aI_II/I$I M COMATUYCCKUU 3M6pI/IOFCHe3. Hcnons3oBaHue
raiiongoB B CCICKIHUHU paCTeHHﬁ. HOlelleHue MOHOKIOHANbHbIX anmumen. VMcnoavzosanue
MOHOKNIOHAIbHBIX U NOJUKIIOHATIbHbIX aHmumeil 6 MeduuuHe. I/ICKYCCTBGHHOC OIINIOAOTBOPCHUC.
PGKOHCTPYKL[I/IH HI’II.[CKJ'ICTOK U KIIOHUPOBAHUC IKHUBOTHBIX. MGTOI[ TPAaHCIUIaHTaIuKU  AOCP
KJIeToK. Texunonozuu 03@0p06ﬂ€H1/lﬂ, Kylemueupoeanust U MUKPOKIOHAIbHO2O0 pPA3MHOMNCEHUS
CENbCKOXO3AUCNBEHHbIX Kyliemyp.

XpOMOCOMHAsI M T€HHasl MHkKeHepusi. VICKycCTBEHHBIN CUHTE3 TeéHa U KOHCTPYHPOBAaHHUE
pexomOunanTHeIX JIHK. Cosdanue mparnceennvix opeanuzmos. JIOCTHKEHUS W TEPCIEKTHUBBI
XpPOMOCOMHOW W TEHHOW WHXEHEPUHU. ODKOJOTHYECKHE W JTHUYECKHE NPOOIeMbl TEHHOU
WHXXEHEPUHU.
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Menmunuackue  Ouorexnonoruu. Iloctrenomuass uudpoBas  Mmeauuumna.  [IIP-
JIMarHOCTHKa. MeTaOOJIOMHBIN aHaiHu3, TeHOICHTPUYECKHH aHalIW3 MPOTEOMa 4YeJOBEKa IS
OILIGHKU COCTOSIHUS €T0 370pOBBs. Mcronp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6nonmkenepust s pa3paboTku (yHIAMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHWEM TEXHOJOTHH TpEXMEPHOTO OHONMPHUHTHHTA W
ckadonauHTa I peHIeHns 3a1a4 MePCOHATM3UPOBAHHON METUIIHHBL.

Co3naHne BEKTOPHBIX BAaKIMH C IEJBI0 OOecredeHus: KOMOMHUPOBAHHOW 3allUTHl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MexaHHU3MOB (yHkuuoHupoBanus PHK-
COJIepKaIX BUPYCOB, BBI3BIBAIOMINX 0CO00 OIMacHbIe 3a00JIeBaHMsI YeTIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuel  u  cxemsl: «Mcnonb3oBaHue  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOJICTBEY, «KitleTouHas nHxkeHepus», «l 'eHHass HHXKXEHEPHSI».

Jaoopamopnas pabomaNe20 «Hzyuenue 06veKmos 6ULOMEXHOIOUUN.

Ilpakmuueckasn paooma Nel2 «IlonyueHue MOIOYHOKUCTBIX NPOOYKIMOB ).

INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOIIUMUCS
MIPOrpaMM CpeJiHero oOiero 00pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B CTPYKTYpPEC JIUYHOCTHBIX PE3YIbTAaTOB OCBOCHUA IIPOI'paMMEBI I10 ouonoTUU BBIJICJICHBI
cJIeayromme COCTaBJIAOIIUC: OCO3HaHUEC 06y‘laIOH_[I/IMI/IC${ pOCCHﬁCKOﬁ Fpa)KHaHCKOfI
HIACHTUYHOCTHU - T'OTOBHOCTHU K CaMOpPa3BUTHIO, CaMOCTOATECIIbHOCTHU n
CaMOOIIPCACIICHUIO, Haluvue momueayuu K 06yquI/no 6I/IOHOFI/II/I, yeinernanpaeieHnoe
paszeumue BHYTPCHHUX Y6C}I(,Z[CHPII>'I JJUYHOCTH Ha OCHOBEC KJIIOYECBbLIX HeHHOCTeﬁ U UCTOPHUYCCKUX
Tpazmunﬁ Pa3BUTHA OHOJIOTMYECKOTO 3HaHUA, 2COMOBHOCMb U CnocobHoCmb o6yqa}01u1/1x051
PYKOBOACTBOBATLCA B cBOCH JCATCIIbHOCTH INEHHOCTHO-CMbICJIOBBIMH YCTaHOBKaMH,
MNpuCcymumMu CHUCTCMC OHOJIOTHYECKOTO 06pa3013aHH$1, Haju4due npasoCo3HAaArUs 9KOJIOTHYECKOH
KYJIbTYPHI, CNOCObHOCMU CIMABUMDb HCJIU U CTPOUTD ) KU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrPaMMbl 0 OMOJIOTUH JOCTUTAIOTCSA B €IHHCTBE
y4eOHOM M BOCIHTATENBHON JEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJBTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMH B
oOmiecTBe MpaBUJIAaMH W HOPMaMHu TOBEACHUS U CIOCOOCTBYIOT TMPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHMS U CaMOPa3BUTHUs, Pa3BUTUs BHYTPEHHEW IO3UIMU JINYHOCTH, ATPUOTU3MA U
YBOKEHUS K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TpyAa M CTApLIEMYy ITOKOJIEHUIO, B3AaUMHOIO
YBOKEHUSA, OEpeKHOT0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALIMOHAJIBLHOrO Hapoza Poccuiickon denepannu, NpUpoIe U OKPYKaroLIEeH cpene.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTOo mpenMeTa «buoorus» J0KHBI OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHONW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHMX
yOSXJICHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIEeCTBa,
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pacliupCHUC KU3HCHHOI'O OIIbITA W OIbITa ACATCIBHOCTU B IMPOLCCCC pCain3alliid OCHOBHBIX
HaHpaBHCHI/Iﬁ BOCIIMTATEILHOM ACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) Ipa;KaAaHCKOI'0 BOCIIUTAHUA:

- cOPMHUPOBAHHOCTh TPAXKJTAHCKOH TMO3UIUK OOydaIOMmerocs Kak aKTUBHOTO
1 OTBETCTBEHHOTO YJI€Ha POCCUKCKOT0 OOIIECTBA;

- OCO3HAaHHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U NIPaBOIIOPSIJIKA;

- TOTOBHOCTH K COBMECTHOH TBOp‘-ICCKOfI ACATCIIBHOCTU IIPpU CO3JaHUH y‘-I€6HI)IX
IMPOCKTOB, PCHICHUU y‘-I€6HI>IX N TI0O3HaBaTCJIBHBIX 3aJa4d, BBIIIOJHCHHUH OHOJIOTUYCCKUX
OKCIICPUMCHTOB,

- CHOCOOHOCTh OTPENEIATh COOCTBEHHYIO TO3WIIUIO TIO OTHOIIEHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

- yYMEHHE YYUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKJICHUSMH, KYIbTYPHBIMU IIEHHOCTSIMU U COIMAIIbHBIM
TTOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBINMOJTHEHUS YUEOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTITIIOHEHTOB MPH 00CYXK/IEHUU CIIOPHBIX BOIPOCOB OMOJOTMUECKOT0 COJIEPKAHUS;

- TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM 1EATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

- c(OPMHUPOBAHHOCTh POCCHUHCKON TPaKIAHCKOW HACHTUYHOCTH, MAaTPUOTU3MA,
YBaXEHHsI K CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTH mepesa PonauHoi, ropaoctu 3a cBoi
Kpa#i, cBolo PonuHy, CBOM SI3bIK U KYJbTYpY, NPOIIJIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO

Hapoja Poccun;

- HCEHHOCTHOC OTHOIICHHWEC K MIPUPOAHOMY HACICAUIO W IIAMIATHUKAM M[PUPOIbI,
JocTuKeHusM Poccuu B HAYyKE, HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX, TPYIC,

- CHOCOOHOCTH OLICHHUBATb BKJIa[ pOCCHﬁCKHX y‘léHBIX B CTAHOBJICHHC MW PA3BUTHUC
6I/IOJ'IOFI/II/I, MMOHUMAaHUS 3Ha4Y€HUs OMOJIOTHH B MO3HAHUU 3aKOHOB IMpUpOAbl, B )KU3HU YCJIOBCKA

1 COBPECMCHHOI'O O6IJ.[€CTBa;

- uaeiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXKeHHI0O u 3amuTe (OTtedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cynb0Y;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:
- OCO3HAHUC NJYXOBHBIX LIECHHOCTEH pOCCHﬁCKOFO HapoJa;

- C(l)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHU, STUICCKOTO ITOBCACHU A,
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- CIOCOOHOCTh OLCHMBATL CUTyallUl0O W [NPUHHUMATb OCO3HAHHBLIC PCIICHU,
OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U HECHHOCTU

- 0CO3HAHUE JTUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYUBOTO OYYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISIM, CO3JIaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IMPUHATUA LIGHHOCTGfI CEMENHOU KU3HU B COOTBETCTBUU C TpaauuusaAMU HaApOOd0B
Poccuu;

4) ICTECTUICCKOTO BOCIIMTAHUSA:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOI'O U TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIIEHHUI;

- IOHUMAaHHuEC SMOITMOHAJIBHOT'O BOSI[GI\/’ICTBI/ISI JKHBOM IprUpoabl 1 e€ OEHHOCTH,

- TOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HBIX BHUIAAX HCKYCCTBA, CTPEMJICHUC IIPOSABIIATH
KadecTBa TBOp‘—IeCKOI\/'I JIMYHOCTH,

5) ¢pusznyeckoro BOCIIMTAHMS, ¢popmupoBanus KYJbTYpPbI 310POBbS
¥ IMOLIMOHAJILHOI'O 0JIaronoy4uns:

- TOHMMAaHHWE W peaau3amus 370pOBOro M 0Oe30macHOro ooOpasza >KM3HU (310pPOBOE
MUTaHUe, COOIOICHUE TUTUEHUYECKUX TIPAaBUI M HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHSATHIA U
OTIBIXA, PErylsipHas (hu3n4YecKass akKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

- IIOHMMaHHME HOCHHOCTHU IIPaBHUJI HHAWBUIAYAJIBHOTO MW KOJIJICKTHUBHOTIO 0e3omacHOro
IMOBCACHUS B CUTYAlIUAX, YI'POXKAOIIUX 310POBbIO U JKU3HU J'II-OI[CI‘/'I;

- OCO3HaHHUE MOCIEACTBUM U HEMPUSATHUS BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS AIKOTOJIA,
HapKOTHUKOB, KypeHUs);

6) TpPy10BOr0 BOCIIUTAHHUSI:

- TOTOBHOCTb K TPY/Ly, OCO3HAHHWE IIEHHOCTH MacTepPCTBa, TPYAOII00HE;

- TOTOBHOCTh K aKTHBHOW JIEATEILHOCTH TEXHOJOTHYECKOM ¥  COLMAIBHON
HAIPaBJIEHHOCTH, CHOCOOHOCTh MHHUIMMPOBATDH, IUIAHMPOBATH M CAMOCTOSTEIHLHO BBHIMOJIHATH

TAKYIO ACATCIIbHOCTD,

- UHTCPECC K PA3JINYHBIM ccbepaM HpO(i)CCCI/IOHaJ'IBHOI\/'I ACATCIIbBHOCTU, YMCHHUEC COBCPIIATDH
OCO3HAHHBIN BBI60p 6YI[y1HeI>'I HpO(I)eCCI/II/I " pCaJIM30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IIJIaHBbI,

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHHUIO HA MPOTSHIKEHUH BCei
JKU3HH,

7) IKOJIOrHYeCKOr0 BOCIIMTAHMA:

- DKOJIOTMYECKH IIeJIeco0Opa3HOe OTHOUIEHWE K TMPHPOJIe KaK HCTOYHHMKY HKH3HH
Ha 3emile, OCHOBE €€ CyLIeCTBOBAHMS;
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- MOBBIUICHUE YPOBHS SKOJIOTMUYECKOMN KYJIBTYpPbl: IPUOOPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJICCTBUMN JUIsl OKPY/KAIOIIEH CPEIbl;

- OCO3HaHUE III00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

- CIIOCOOHOCTH HCIOJIB30BaTh TMPHOOpPETaeMble MPH HW3YYCHHH OHOJOTMH 3HAHHUS
U YMCHHUA HpHU PCUICHUU HpO6H€M, CBA3aHHBIX C PAUMOHAIBHBIM HNPUPOJOINOJIBE30BAHUCM
(cobmofeHne TpaBWiI TOBEICHHUS B TNPHPOJE, HANPABICHHBIX HA COXpPAaHEHHE PaBHOBECHUS
B DKOCHCTEMAX, OXPaHy BHOB, IKOCHUCTEM, Onocdepsl);

- aKTMBHOE HEINpUATHE NCHCTBUM, NMPUHOCALIUX BpEJ OKPYKAIOIIEW NMPUPOJIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEIIPUHIMAEMBbIX
JNEUCTBUN U MPEAOTBPAILATh UX;

- HaJWYHME PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTUYECKON KYJIbTYPhI, OIbITA
JEATEIBHOCTH  AKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJICTBOBATHCS MMM
B II03HABaTEIbHON, KOMMYHUKATUBHOM M COIMAJIBHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO
B IIPAKTHUYECKOMN JAEATETBHOCTH 3KOJIOTUYECKON HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

- c(OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

- COBEpILICHCTBOBAHME S3BIKOBOM W  UYWTATENbCKOM KYyJIbTYphl Kak CpelacTBa
B3aUMO/JICHCTBUS MEXTy JIOJAbMH U IMO3HAHUS MUDA;

- NMOHMMaHHuEe cHeru@UKU OUOJIOTUH KaK HayKd, OCO3HaHUs €€ posiu B (GOPMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBIeHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IWHCTBE TMPUPOJbI, YelIoBeKa M oOOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

- Y6e)I(I[éHHOCTI) B 3HAUMMOCTH OHOJIOTHU JJIA COBpeMeHHOﬁ OUBHUIIN3allNN: oOecrneueHus
HOBOI'0O YPOBHA PasBUTHUA MEAWLIMHBI, CO3AaHUC IECPCIICKTHUBHBIX 6I/IOTCXHOJ'IOFI/II71, CIIOCOOHBIX
peuiatb peCypCHBIC HpO6J'IeMBI Pa3BUTHA YCJI0BCUCCTBA, ITIOUCKA nyTeﬁ BBIXOJa U3 rJ100aJbHBIX
OKOJIOTHYCCKHX HpO6J'IeM 1 o0ecIieueHus nepexoa K YCTOﬁqHBOMy Pa3BUTHUIO, PAITUOHAJIBHOMY
HCIIOJIb30BAHUIO ITPUPOJHBIX PECYPCOB U q)OpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTh B IOJIyYEHUH OMOJIOTMYECKUX 3HAHUN B LEJISAX MOBBILICHUS
oO1iel KyabTypbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK COCTaBHOW 4acTH (yHKLIMOHAIHHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoil mpu U3y4eHuu OUoJIOTHH;

- NOHUMAHHUC CYHIHOCTU MCTOJOB IMO3HAHUS, HUCIIOJIB3YEMbIX B C€CTCCTBCHHBIX HAYyKaX,
CITOCOOHOCTH HCIIOJIb30BATh MOJIy4a€MbIC 3HAHUA [JId aHalin3a u OOBSICHEHHS SIBIICHHI
OKpyxXaromero mMupa " IMpoucxoIdamux B HEM PI3MCHCHPIIZ, YMEHHUEC NOCJIATh 000CHOBaHHBIC
3aKJIIIOYCHUA Ha OCHOBC HAYYHBIX (1)8.KTOB U HUMCIOINHUXCA MJAaHHBIX C LCJIbHO TIOJYYCHHUA
AOCTOBCPHBIX BHIBOIOB;

- CIOCOOHOCTh CaMOCTOSTENIBHO HKCIOJIB30BaTh OHMOJOTHYECKHUE 3HAHMS AJI1 PCIICHUA
HpO6J'IeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;
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- OCO3HAHUE LICHHOCTU HAY4YHOW JAEATEIBHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO
U UCCIIEA0BATENbCKYIO IEATEIBHOCTh UHANBUAYAIBHO U B TPYIIIIE;

- TOTOBHOCTh M CHOCOOHOCTb K HENPEpPHIBHOMY OOpa30BaHUI0 M €caMOOOpPa30BaHUIO,
K aKTUBHOMY IOJYYCHHIO HOBBLIX 3HaHUHA 110 OHMOJIOTMM B COOTBETCTBHM C >KHU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ysbTaThl OCBOCHUS yueOHOro rnpeaMera «buoorusy BKIIOYAIOT:
3HaYUMble JUId  (OPMHpPOBAHUS MMPOBO33PEHHS OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIE
(MexTmpeAMeTHbIE) OOLIEHAYYHbIE TOHITHS, OTPAXKAOIIKE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crietn(rKy METOJ0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIHS,
SIBJICHUE, MpPOLECC, CUCTEMa, HAay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, U3MEPEHHUE, SKCIIEPUMEHT U JpPYTUe); YHUBEpCAJIbHbIE
yueOHble JIeHicTBUS (TIO3HABaTeIbHblE, KOMMYHUKATUBHbIE, PETYIATHUBHBIE), 00€CIeUnBaroe
¢dbopMupoBaHre (QYHKIHOHAIBHONW I'PaMOTHOCTH M COLIMAJIBHOW KOMIIETEHUIUHU OOy4arolIuXcs;
CIOCOOHOCTh oOyJaromuxcs UCIIOJIb30BATh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4yeOHbIE JAEWCTBHUS B IO3HABATEIbHON
U COLMAIbHON MPAKTHKE.

B pesynprare wu3yueHus OWOJIOTMM Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
y oOy4aromierocs OynyT chopMUpOBaHbI MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC YUeOHBIC JICHCTBHS, pPETYIATHBHBIE YHUBEPCAIbHBIC
yueOHbIE IEHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMBbl CPEIHEro o0Iero oopa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJjiajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J1€HCTBUAMM:
1) 6azoBble JJOrHYeCKHe el CTBHA:

- CaMOCTOSITeNIbHO (OPMYIUPOBATh U aKTyalIM3UPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- HCIIOJIb30BAaTh IIPU OCBOCHHH 3HaAHUHI HpI/IéMLI JJOTMYCCKOI'0 MBIIIJICHUA (aHaJ'II/ISa,
CHUHTC3a, CpaBHCHUA, KJ'IaCCI/I(bI/IKaI_II/II/I, 0606H_[6HI/I$I), PaCKpbIBaTb CMBICII OHOJIOTHYECKUX
MOHSITUH (BBII[CJIHTB HX XapaKTCPHbIC ITPU3HAKHU, YCTaHABJINBATH CBA3U C APYTUMHU HOHHTI/IHMI/I);

- OonpCacCiIATL LCIMU ACATCIIBHOCTH, 3alaBasd IIapaMCTPbl U KPHUTCPHU HUX JOCTHIKCHUS,
COOTHOCHTDL PE3YIIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMHU LCIISAMU;

- HCIIOJIb30BaTh OMOJIOTMUYECKHE MOHATUS Ul OObsICHEHUS (aKTOB M SIBICHUM XKUBOU
HIPUPOJIBL;

- CTPOUTH JIOTUYCCKHUEC PACCYKACHUA (I/IH)IYKTI/IBHLIC, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTU U NPOTHBOPCUUA B paCCMAaTPUBACMBIX SABJICHUAX, (I)OpMy.III/IpOBaTL
BBIBOJbBI U 3aK/IIIOUYCHU A,
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- IPUMEHSATh CXEMHO-MO/IENIbHBIE CPE/ICTBA JJIsl MPEJCTaBICHUS CYIIIECTBEHHBIX CBSI3eH U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PAa3HOrO poja,

BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaI_[I/IOHHBIX HCTOYHHUKAX,

- pa3pabareiBaTh IUTAaH pemeHHs NpoOiaeMbl ¢ Y4ETOM aHauW3a HMMEIOMIUXCS
MaTepuaibHbIX U HEMaTEePUAIbHBIX PECYPCOB;

- BHOCHUTBb KOPPCKTHUBBLI B ACATCIBbHOCTb, OICHHUBATH COOTBCTCTBHUC PC3YJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJIGI{CTBI/If/'I JACATCIIBHOCTH,

- KOOPJIMHUPOBAaTh M BBIMOJHATH DPAOOTYy B YCIOBHUSIX pPEAJbHOTO, BUPTYaJIbHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJCHCTBUS;

- pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30Bble HCCIEI0BATENbLCKHE IeHCTBHS:

- BJAJETh HAaBBIKAMH YYEOHO-HCCIICIOBATCIIbCKOH UM TPOCKTHOW JCSITeITHLHOCTH,
HaBBIKaMU pa3pelieHus MpooiieM, CIOCOOHOCTRIO H TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB PEIICHUS MPAKTUYSCKUX 3a]1a4, MPUMEHEHHIO Pa3IUIHBIX METOJIOB TIO3HAHHS,

- WCIOJIb30BaTh PA3IUYHBIC BUIBI JICATEIHHOCTH IO IOJIYYEHUIO HOBOTO 3HAHHS, €TI0
MHTEpIpEeTAINH, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTyallMsIX, B TOM 4YHCJE MpPU

CO3JJaHNuHN y‘IC6HI>IX N COIMMAJIBHBIX IIPOCKTOB;

- (opMmupoBaThb Hay4HBI THIl MBIIUICHUS, BJIAJE€Th HAYYHOM TEPMHHOJIOTHEH,
KITIOYEBBIMH MOHATHUSAMH U METO/IaMU;

- CTaBHUTb U (bOpMy.]'IPIpOBaTB COOCTBEHHEIE 3aJa4yu B O6pa3OBaTeHBHOﬁ JACATCIBbHOCTH
1 )XU3HCHHBIX CUTYallHAX,

- BBIABJIATH NPHUYHMHHO-CICACTBCHHBIC CBA3HM M aKTYAJIMU3UPOBATH 3aJady, BBIABUI'ATb
TUIoTe3y eé pE€IICHNsA, HAXOJUTb AaprymMeHTbl I O0Ka3aTClIbCTBa CBOHUX YTBep)I(,I[eHI/Iﬁ,

3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOJA€ PCHICHUA 3adadud PE3yJbTaTbl, KPUTHUYCCKHU
OLCHUBATHb UX NOCTOBCPHOCTL, IPOTHO3UPOBATH HBMCHCHHEC B HOBBIX YCIIOBHUSIX,

- 1aBaTb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATb HpHO6p€TéHHLII>i OIIBIT,

- OCYIICCTBIISIThH IEJICHAIPABJICHHBIA MOUCK TNEPEHOCa CPEICTB M CIOCOOOB JCHCTBUS
B IpO(peCCHOHANBHYIO Cpeny;

- YMCETb IICPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO W TIPAKTUYCCKYIO obOmacTu
KHU3HCACATCIIBHOCTH,

- YMCTb UHTCIPHUPOBATh 3HAHUA U3 PA3HBIX MIPECAMCETHBIX O6J'IaCTeI\/'I;

- BBIABUI'aTb HOBBIC HACH, NpCAJIaraTb OPUIMHAIIBHBIC IMOAXOAbI U PCHICHUS, CTABUTH
HpO6J’ICMLI " 3ala4u, JOIMYCKAOMNUC aIbTCPHATUBHBIC PCIICHU .
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3) padora ¢ nngopmanmeii:

- OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaImu (TekcTe yaeOHOTO mocoous,
HAYYHO-TIOMYJISIPHOM JITEpaType, OMOJIOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
MPEJCTaBICHNS, KPUTUIECKU OLIEHUBATH €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

- (opmynupoBaTh 3aMpOChl W MPUMEHSTH Pa3IMYHBIC METOJBI MPU IOUCKE W OTOOpe
Onoorndeckoil HHPOpMaIUl, HeOOXOIUMOM TSl BRITTOJTHEHUST yICOHBIX 33/1a4;

- HpI/IO6pCTaTB OIIBIT HUCIIOJIB30BaHUA I/IH(pOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX T€XHOJ'IOFI/II>1,
COBCPHICHCTBOBATH KYJIbTYPY AKTUBHOI'O MCIIOJIb30BAHUA PA3JIMYHBIX TIOMCKOBLIX CUCTEM;

- CaMOCTOSATEIbHO BHIOMpATh ONTUMAIbHYIO (OpPMY IpEACTaBICHUS OHWOIOrMYECKOMN
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

- HCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEJCTBa MpU paboTe ¢ OMOJIOrMYecKOi
nHbOpMaIHel: TPUMEHITh XUMHUYECKHE, (U3MUECKHEe M MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpeoOpa3oBBIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISTHOCTH,

- BJaJeTh HaBbIKAMHU pACIO3HABAaHUS W 3allUThl WHGOpMaluK, HWHPOPMAIMOHHOMN
0€30I1aCHOCTH JINYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH 1€/ CTBUSIMM:
1) o6menue:

- OCYUIECTBJIATh KOMMYHHKAllUM BO BceX cdepax KHU3HU, AKTUBHO Yy4acTBOBATh
B JIMAJOre WM JMCKYCCHUHM IO CYIIECTBY OOCyXJaeMOoW Tembl (yMEHHE 3aJaBaTh BOMPOCHI,
BBICKa3bIBATh CYKJCHHS OTHOCHUTEIBHO BBITIOJHEHUS IMpeajaraeMoil 3agaud, Y4WUTHIBATh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3ULIUN APYIrUX YUaCTHUKOB JHAJIOTA WIIA JUCKYCCUN);

- paclo3HaBaTb HeBep6aJ'II)HBIC CpeacTBa 06I_HGHI/IH, IIOHUMAaTh 3HAYCHUC COLMAJIbHBIX
3HAKOB, MPECAINIOCBUIOK BO3HMKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHﬁ, YMETh CMATr4aTh KOH(bJ'II/IKTBI
" BCCTH IICPCTOBOPLI;

- BJIAJIETh PA3IUYHBIMHU CIIOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JPYTUX JIIOJIeH, IPOSBIATh YBOKUTEIHLHOE OTHOLICHHE K COOECeHUKY M B KOPPEKTHOH (dopme
(bopMyIupOBaTh CBOU BO3PAKEHUS;

- pa3BEPHYTO W JIOTMYHO M3J1araTh CBOKO TOYUKY 3PEHUS C WCIOJBb30BAHUEM SI3BIKOBBIX
CPEnCTB.

2) coBMeCTHAasl AeATeJIbHOCTh:
- MIOHUMAaTh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMaHTHOM U WHIUBUIYaTbHOU pabOThI IPH
peleHn OMOJIOTHYECKON TTPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHHS TPYIOBBIX

(dopM B3aUMOJEHUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

- BLI6I/IpaTB TEMATUKy U MCETOJbl COBMCCTHBIX JEeNCTBUI C y‘IéTOM O6IJ_II/IX HHTCPCCOB
U BO3MOKHOCTEM KaKJI0ro 4jeHa KOJIJICKTHUBA,



26
- NPUHUMATHh LEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM

MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

- OIIGHMBATh KayeCTBO CBOETO BKJIaJa M KaXKIOTO YYACTHHKA KOMAaHIbI B OOIIMi
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

- IpeyiaraTb HOBBIE MPOEKThI, OLEHUBATh UAECH C MO3UIUU HOBU3HbBI, OPUTUHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYHICCTBJIATH MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHME B PA3JIMYHBIX CUTyalUaX,
IPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OLITH HWHHUIIUATHUBHBIM.

OBJ1ajieHNe YHUBEPCATbHBIMH PEryJIATHBHBIMH J€CTBUSIMU
1) camoopranu3amusi:

- HCIOJIL30BaTh OWOJIOTMYECKHE 3HAHUS IJIs1  BBISIBIICHUA HpO6J'IeM U HX PCHICHUA
B )KXU3HCHHBIX U y‘-Ie6HBIX CUTyalusX;

- BI)I6I/IpaTI) Ha OCHOBE OHOJIOTMYECKHX 3HAHUH LEJICBBIC W CMBICIIOBBIC YCTAaHOBKH
B CBOUX JEHUCTBUAX M MOCTYNKAaX IO OTHOLICHHIO K XWUBOW MNPHUPOJE, CBOEMY 3I0POBBIO
Y 3JI0POBBIO OKPYXKAIOIINX;

- CaMOCTOSITEIIEHO OCYIIECTBIISTh TIO3HABATENBHYIO JICATEIIbHOCTD, BBISIBIISATH MTPOOIEMBI,
CTaBUTh W (QopMyaupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BAaTEIbHOW JIEATEILHOCTH

" )XU3HCHHBIX CUTYallHAX,

- CaMOCTOSITENIbHO COCTAaBJATh IUIAaH pEIIeHUs MpOoOJeMbl € Y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeANoYTEeHUII;

- 1aBaTb OICHKY HOBBIM CUTYyallUsIM;
- paCliupATh paMKH yqe6Horo npeaMeTa Ha OCHOBEC JIMYHBIX npezmhoeHHﬁ;

- JenaThb OCO3HaHHBIN BBI60p, ApryMmeHTupoOBaTh €ro, 6paTb OTBCTCTBCHHOCTDH
3ad PCIICHUC,

- OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

- crmocoOcTBoBaTh (OPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW DJPYIUIMH B Pa3HBIX
o0macTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

- AaBaTb OLHCHKY HOBBIM CHUTyallUAM, BHOCUTH KOPPCKTUBBLI B ACATCIILHOCTL, OLICHUBATDH
COOTBETCTBUC PC3YJIbTATOB LCIIAM,

- BJaJE€Th HaBBIKAMH M[O3HABaTEIbLHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX
JIEUCTBUI M MBICIUTEIBHBIX IMponecCoB, UX PE3yJIbTAaTOB U OCHOBaHHﬁ, HCIIOJIBb30BAaTh HpI/IéMLI
pe(bJ'IeKCI/II/I UL OCHKU CUTYyalluu, BBIGOpa BCPHOTO PCIICHUA,
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- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PELIECHUS 110 UX CHUKEHUIO;

- IPUHUMAaTh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3E PE3YyJIbTaTOB ACATEIBHOCTH;

3) npuHsATHE CeOs U APYTHX:

- IPUHUMATH ce0sl, MOHUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

- IPUHUMAaTh MOTHUBBI U APTYMEHTBI IPYTUX IIPU aHAJINA3E PE3YIbTATOB IEATEIbHOCTH;

- IPU3HABaTh CBOE MPaABO U MPaBO JPYTUX HA OMIMOKU;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOTr0 YeJIOBEKa.
HNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS COJEp)KaHHs ydeOHOTo mpeamMera «buonorus» Ha
yriryOnéHHOM YpOBHE OPHEHTHPOBAHEI Ha obecrieueHne po(UITEHOTO
oOyueHus obyuaromuxcs 6uosorud. OHU BKIIIOYAIOT: crienuduyeckue i OMOJIOTUM Hay4dHBIE
3HaHUS, YMEHHUSI W CHOCOOBI JIEHCTBHIA 1O OCBOEHHIO, MHTEPIIPETAMH M TpeoOpa3oBaHUIO
3HAaHUH, BUJBI JACATEIHHOCTH MO TIOJYYEHUIO HOBBIX 3HAHWW M WX NMPUMEHEHHWIO B Pa3IMYHBIX
y4eOHBIX, a TaKKe B pEAIbHBIX JKW3HEHHBIX CHUTyalusax. [IpeaMeTHble pe3ylbTaThl
MPEACTABIICHBI 110 TOAAaM H3Y4YCHHUS.

[IpenmerHbie  pe3ynpTaThl OCBOEGHHMsS ydeOHoro mpenmera «buonorus» B 10
KJlacce JOJKHBI OTPaXaTh:

- ¢()OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IMO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny MpodieM parMoHAIbHOTO TPUPOIOTIONIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

- BJIaJICHHE CUCTEeMON OMOJIOTMYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
onosornueckre Teopun (kimerounas Teopus 1. IlIBamma, M. llneiinena, P. Bupxosa,
XpoMOCcOMHasi Teopusi HacienctBeHHocTu T. Moprana), yuenus (H. . BaBunoBa — o menrpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOT0 MOKOJICHHUS], PACILEIJICHUs, YACTOTHI T'AMET, HE3aBUCUMOTO HaciienqoBanus I'. Mennens,
TOMOJIOTHUECKUX DSIOB B HacieAcTBeHHOW wu3MeHunBocTH H. U. BaBunoBa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

- BIIQJICHUE OCHOBHBIMH  METOJIaMM  HAy4YHOIO  TO3HAHMs,  HCIOJIb3YeMbIX
B OMOJIOTMYECKMX HCCIIEJOBAHUAX KHUBBIX OOBEKTOB (ONMHCaHHE, M3MEpeHHue, Haliro/ieHue,
IKCIIEPUMEHT);

- YMEHHE BBIJIENATH CYIIECTBEHHbBIE IPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPraHOB M CUCTEM OPraHOB PACTEHMM, JKUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEJEATEIIBHOCTH, IPOTEKAOIUX B OpraHU3Max pacTeHHWH, >KMBOTHBIX
U 4YelnoBeKa, OHMOJOrMYECKMX MpOIecCOB: OOMeHa BelecTB (MeTa0oJM3M), IpeBpalleHus
SHEepruu, OpOoXKEeHUs, aBTOTPO(GHOr0O M TETEepPOTPOPHOTrO TUNOB MUTAHUA, (POTOCHUHTE3A
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M XEMOCHHTE3a, MHTO3a, Melo3a, raMeToreHe3a, SMOpHOTreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHS,  Pa3MHOXKCHHS,  HWHIWBHUIYAJTbHOTO  pPa3BUTHS  opraHm3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS TE€HOB, F€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

- YMEHHUE YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXJy OPraHOMAAMU KJIETKH M MX (QYHKIUSAMHU,
CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (PYHKIMSIMH, MEXKIY OpraHaMH U CHCTEMaMH OPraHOB
Yy pacTeHHUH, XMBOTHBIX M YEJIOBEKAa W WX (PYHKIHMSAMH, MEXKIYy CHCTEMaMH OPraHOB M HX
GYHKIMSMHE, MEXIY dTanaMd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHWKIA WU YKU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (PEHOTUIIOM,
¢deroTunom u pakropamu cpenpl OOUTaAHHUS;

- YMCHHUC BBIABJIATH OTIIMYUTCIILHBIC ITPU3HAKH KHUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ,
JKHUBOTHBIX U YCJIOBCKA,

- YMCHHUC UCIIOJb30BATH COOTBCTCTBYIOIINEC apryMCHTHI, 6I/IOJ'IOFI/I‘-I€CKYIO TEPMHUHOJIOTHUIO
U CUMBOJIMKY IJId JOKa3aTCJIbCTBA pOACTBA OPTaHM3MOB Pa3HbIX CUCTEMATUUCCKUX I'PYIIIT,

- YMCHHE pCIIaTh Ouojoruyeckue 3aaa4y, BBIABJIATH MPHUYUHHO-CICACTBCHHBIC CBA3U
MCXKIAY HUCCICAYEMBIMU OHOJIOrTYECKUMU mponeccaMm U ABJICHUAMM, JCJIAaTb BbIBOJbI
" IIPOTHO3bI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

- YMEHHE BBINOJHATH JaOOpaTOpHbIE U MPAaKTHYECKUEe paboThl, COOMIOAATh MpaBUiia IpU
aboTe ¢ yueOHBIM U1 JIA00PATOPHBIM 000PYIOBAHUEM,
b

- YMEHHE BBIIBUTaThb TUIIOTE3bl, MPOBEPATh HMX SKCIEPUMEHTAJIBHBIMU CPEICTBAMU,
dbopMynupys Ledb UCCIeA0BaHNs, aHAIM3UPOBATh MTOJIy4E€HHbIE Pe3yJIbTaThl U J€N1aTh BBIBO/IBI,

- YMEHHE y4acCTBOBaTh B y4eOHO-HCCIIEIOBATEILCKOM paboTe MO OMOJIOTHH, IKOJIOTHH
U MEIUIIMHE, TPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M IyOIMYHO MPEICTABIISATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

- YMCHHEC OLCHHUBAThb OJTHYCCKHUEC AaCIICKTbl COBPEMCHHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ B o0Ojactu
OUOJIOTHH H MCIUIIUMHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIINIOAOTBOPECHUE, HAIIPABJICHHOC
HU3MEHCHUEC I'CHOMAa U CO3JIaHUEC TPAHCTI'CHHBIX OpraHI/I3MOB);

- YMEHHE OCYIIECTBJIATh OCO3HAaHHBIM BBIOOp Oyaymied npodeccuoHanbHOM
JeATeNbHOCTH B 00JacTH OMOJIOTUH, MEAULUHBI, OMOTEXHOJOIMM, BETEPUHAPUH, CEIHCKOTO
X034HCTBA, MUIIEBOI MPOMBILIUIEHHOCTH, YIIyOlsTh MO3HABATEIbHbIN HHTEpEC, HaNpaBICHHbINH
Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH mpodeccur M MPOJOKEHHE OHOJIOTMYECKOro
00pa30BaHus B OpPraHU3aLUAX CPEJHETO MPO(ECCHOHATBHOIO U BBICHIEr0 00pa30BaHMUsL.
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TEMATHYECKOE IINTAHUPOBAHHUE

IpakTHyeckas JJIeKTPOHHBIE
Ne HanmeHoBaHMe Pa3aesioB u Yueb Konrpoas 4acTh (III/I(prBLIe)
pa3 Tem HbIe p:sl:::.,l Tlabopa | Tparmu o0pa3oBaTte/ibHbIE
aera Hachbl mopnvle | ueckue pecypcsl
pabomoul | pabomvl
bubmnoreka IIOK
1 | Buosnorus Kak Hayka 1 https://m.edsoo.ru/7f41c292
- bubmnoreka IIOK
2 YIBDIC CHCTEMBI H HX 2 1 https://m.edsoo.ru/7f41c292
OpraHu3aIus
bubmnoreka LIOK
3 | Buonorust knerku 2 1 https://m.edsoo.ru/7f41c292
4 XuMHu4ecKas OpraHu3arus 10 9 bubmorexa IIOK
KJIETKU https://m.edsoo.ru/7f41c292
bu6moreka [IOK
Crpoenne u GyHKIUU
> | knercn 8 1 2 2 https:/m.edso0.ru/7f41c292
OOMeH BeIecTB U bu6moreka [IOK
6 | mpespaiienue snepriu B 9 4 https://m.edso0.ru/7f41c292
KJICTKEC
Hacnencreennas bu6mmoreka [IOK
7 | uadopManus U peanusanus 9 1 1 https://m.edsoo.ru/7f41c292
€€ B KJIETKE
) bu6mmoreka [IOK
8 | JKusHEHHBIH LYK KICTKH 6 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
Crpoenne 1 pyHKIIIH
9 OpraHH3MOB " 17 3 https://m.edsoo.ru/7f41c292
10 Pa3MHOKEHHE M PA3BUTHE 3 1 5 1 BH6H_HOTeKa [OK
OpraHH3MOB https://m.edsoo.ru/7f41c292
IeHernka — HayKa O bubnuoreka [IOK
11 | macnencrsennocTH 1 2 1 https://m.edsoo.ru/7f41c292
N3MEHYUBOCTHU OPraHM3MOB
1o | 3axonomepHocTH 10 ) bubnnoreka [IOK
HACJIEICTBEHHOCTH https://m.edsoo.ru/7f41c292
13 | 3axomomepHocTH 6 L L bubnnoreka [IOK
U3MEHYHUBOCTH https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
14 | Teneruka venonexa 3 1 https://m.edso0.ru/7f41¢292
bubmmoreka [IOK
15 | Cenexuus opranusmon 4 1 2 1 https://m.edsoo.ru/7f41c292
Buorexnonorus u bubmoreka [IOK
16 | Cinrernueckas Gromoris 5 1 1 https://m.edso0.ru/7f41¢292
Hroro: 102 4 20 12
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