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IHHOACHUTEJBHAASA 3AIINCKA KYPCA BUOJIOT'HUA 10-11 KITACCA 11O ®T'OC
000

HopmatuBHo-nipaBoBasi 6a3a

Pabouas ImporpamMma I110 OMoJI0TUH JJIs1 10 xnacca cocraBjieHa B COOTBETCTBUM CO
CICAYIOIINMHU JOKYMCHTAMMU:

- @epepanbHblil 3akoH «O0 06pazoBanuu B PO» (Ne273 — @3 ot 29.12.2012);
- (enepanpHbIf KOMIOHEHT ['0CyapcTBEHHOTO 00pPa30BaTEILHOTO CTaHAapTa

(momHOTO0) 001IEer0 00pa30BaHMs, YTBEPKICHHBIN MPUKAa30M MUHUCTEPCTBA
obopazoBanus Poccum Nel089 ot 05.03.2004 (¢ u3MEHEHHSMH OT
23.06.2015);

- mnpuka3z MunucrepctBa obOpazoBanust Poccum ot 09.03.2004 Nel312 «O6
yTBEpKJIeHUU (eaepaabHOro 0a3uCHOro Y4eOHOro IulaHa U MPUMEPHBIX
y4eOHBIX IJIAHOB MJIsA 0011e00pa3oBaTeNbHBIX YUpekaeHui Poccuiickoi
deneparuu, peau3yIoIuX MPorpaMMbl OOIIIETO 00pa30BaHUNY;

- TI[puUMEpHas MporpamMma OCHOBHOro oOmero o0pa3oBaHusi (IIMCBMO
JlenaprameHTa rocyJapCTBEHHOU MOJIUTHKU B 00pa3oBaHUM MUHHUCTEPCTBA
oOpazoBanus u Hayku P® ot 7.06.2005 Ne(3-1263);

- CaHHMTapHO-3MUJIEMUOJIOTHYECKHE MpaBUiIa U HopMaTuBel 2.4.2.2821 — 10
(ITocranoBnenue ['7aBHOTO TOCYIapCTBEHHOTO CAHUTApHOTO  Bpada
Poccuiickoit ®enepanmu ot 29 nexabps 2010 roma N 189 «O6
yrBepxaeHnn CanlluH 2.4.2.2821-10 "CaHuTapHO-3UAEMUOIOTUYECKUE
TpeOOBaHMUS K YCIOBUSIM 151 OpraHu3alun oOy4eHus B
00111e00pa30BaTEIIbHBIX YUPEIKICHUIX'"»

- mnpuka3z MuHHCTepcTBa 00pazoBanus u Hayku Poccuiickoit deneparuu ot
31.04.2014 Ne253 «OG0 ytBepkaeHun ¢eaepanbHbIX MepeyHell yueOHUKOB,
PEKOMEHIOBAaHHBIX (JIONMYIICHHBIX) K HMCIOJb30BAaHUIO B 00pPa30BaTEIIbHBIX
YUPEKACHUSAX, PpEATU3YIONUX 00pa3oBaTeIbHbIE MPOTPAMMBI  OOIIETO
o0pazoBaHuUs;

- oOpazoBarenbHas nporpamma MBOVY «I'umnaazus Ne20 «I"apMoHus»;

- noJoxeHue o paboueit mporpamme MbOVY «I'umuazus No20 «I"apmoHuUs»

- yueOnbiit Tuian MBOY «I'umuazust Ne20 «["apmonus» Ha 2023/2024yu. T.;

IMNOACHUTEJIBHASA 3ATINCKA KYPCA BHOJIOI'UA 10-11 KJTACCA 110 ©I'OC
000

JlanHast mporpamMma COCTaBJICHa Ha OCHOBE (PYyH/IaMEHTAIILHOTO SIpa COAEPKaHUS
oO1mero o0pazoBanus ¥ TPEOOBAHUI K pe3yJIbTaTaM OCBOSHUS CPEIHETO (ITOJTHOTO)
oO1mrero oOpazoBanusl, MpeACTaBICHHBIX B DenepaabHOM roCy1IapCTBEHHOM
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o0pa3oBaTeNbHOM CTaHAAPTE CpeaHero (MOJHOTO0) 00IIero 0Opa3oBaHMs.
Conep:xkaHue cpeHero (MOJIHOTO0) 0011ero 00pa3oBaHMs HAIPABICHO HA PELICHUE IBYX 3ajau:

1) 3aBepinenne o001e00pa30BATENILHON TOATOTOBKH B COOTBETCTBUU C 3akoHOM PD «0O0
00pazoBaHUNY;
2) peanuzanus npeanpopeccuoHaNIbHOro o01ero o0pa3oBanusi, KOTOPOE MO3BOJIET 00ECIEUYUTh
MPEEMCTBEHHOCTh 00IIEro u MpoeCCHOHATBHOT0 00pa3oBaHUS.
B crannmaprax BbleNeHBl TPH IVIABHBbIE LN CPEIHETO (TIOJIHOTO0) 00IIero 00pa3oBaHus:
(hopMHpoBaHuUe LIEJIOCTHOTO MPEJCTABICHUS O MUPE, OCHOBAHHOE HA MPUOOPETEHHBIX 3HAHUSIX,
YMEHHSIX U CII0C00ax AesITeIbHOCTH;
npuodpeTeHue OIbITa Pa3HOOOPA3HON JESITEIBHOCTH, OIBITA TIO3HAHUS U CAMOIIO3HAHUS;
NMOAT0TOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOPA MHIMBUAYAILHONW 00pa30BaTEIbHON HITH
npoecCuoHaNbHOM TPACKTOPHUH.
OcHOBHBIC OTJMYHMTEJIbHbIE OCO0EHHOCTH MNPOrpaMMbl 1O OHOJIOTMM [JIS1 CpeaHel
(MOJTHOI) HIKOJIBI 3AKJIIYAKTCS B CJIeYIIIeM:
OCHOBHOE COJIep)KaHHWE Kypca OPHEHTUPOBAHO Ha (YHIAMEHTAIBHOE SIIPO COACPIKaHUS
OHMOJIOTHYECKOTO 00pa30BAHUS;
o0beM M riy0mHa Yy4yeOHOro Marepuala OIpPENeNsIOTCS TPeOOBaHUSMU K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOW MPOrpamMMbl CPeAHEro (IOJHOr0) 001ero oopazoBaHus
Ha 0a30BOM YPOBHE;
TpeOOBaHUSI K pe3ylIbTaTaM OCBOCHHS OCHOBHOH 0O0pa3oBaTeIbHOH INPOrpaMMBbl CpPEIHETO
(momHOTO) 0011IeTO0 00pa3OBaHUs

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA
OpHolt W3 BaXHEWIIMX 3a/1ay d3Tana cpeaHero (IMOJIHOTO) o0Iiero oOpa3oBaHUs SBISETCS
MOJTOTOBKAa OOYYaIOIMMXCS K OCO3HAaHHOMY ¥ OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO U
npodeccuoHansHoro mytu. Odyvarmuecss JOMHKHBI HAYYUTHCS CAMOCTOSITENIbHO CTaBUTh LIETTU
U ONpeleNsiTh TyTH WX JOCTIKEHHUS, HUCIOIb30BaTh MPUOOPETEHHBI B IIKOJE OIBIT
NeSITeTPHOCTH B PEaJbHOM JKU3HH, 3a paMKaMH YydeOHOro mporecca. bompmoil Bkimang B
JIOCTIDKCHHE TJaBHBIX IIeJeil cpeaHero (MoJHOTo) oO0Iiero o0pa3oBaHHs BHOCHT H3y4Y€HUE
O6MO0JI0OTHH, KOTOPOE MPU3BAHO 00ECTICUUTh:
1) ¢popmupoBaHue cuCTeMbl OMOJOTHUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTeCTBEHHO-HAy4YHOU
KapTUHBI MHpa,
2) pa3BuUTHMe JIMYHOCTH OOYYalOIIMXCS, UX MHTEUIEKTyaJlbHOE U  HPaBCTBEHHOE
COBEpIIICHCTBOBAaHUE, (POPMUPOBAHNE Y HUX T'YMAHUCTHUYECKUX OTHOIIEHUH M DKOJIOTUYECKU

11e51eco00pa3HOro MOBECHUS B OBITY U TPY/A0BOU AEATEIbHOCTH;

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 34 ot 31.01.2024. UcnonHutens: Hukonaes M.A. 0 AIEKTPOHHbINA
CrpaHunua 3 n3 31. CtpaHnua cosgana: 31.01.2024 10:02 =¥ TATAPCTAH



3) BBIPa0OTKY TNOHWUMaHHUs OOIIECTBEHHOW IMOTPEOHOCTH B Pa3BUTHU OHMOJOTHH, a TAKKE
¢dopMHpoBaHUE OTHOLICHHS K OMOJOTMM KakK BO3MOXKHOM obOnactu Oymymied HpakTH4ecKoi
JIeSATETbHOCTH.

Heau Oumosiornyeckoro odpa3oBaHHMsi B cTapiiei IIKone (GOPMYIHPYIOTCS Ha HECKOIBKHX
YPOBHSX: T7I00a7IbHOM, METAPEIMETHOM JTMYHOCTHOM U MIPEIMETHOM, Ha YpPOBHE TpeOOBaHUM K
pe3yibTaTaM OCBOCHHMS COJICPIKAHUS IIPEIMETHBIX MPOTPAMM.

['mobanpHBIMU TENSIMH OMOJIOTHYECKOTO 00pa30BaHUs SBISIOTCS:

. couMaan3anmus oOydyaroluxcs Kak BXOXKJIEHHE B MHUP KYJIbTYPbl U COLIMAIbHBIX OTHOIICHUH,
oOecrnieunBarollee BKIIOUEHNE YUalIUXCs B Ty WM UHYIO TPYIITY WKW OOUTHOCTh — HOCUTEIS €€
HOPM, ILIEHHOCTEW, OPHUEHTAlMi, OCBAaMBAEMBIX B IIPOLECCE 3HAKOMCTBA C MHUPOM IKUBOU
TIPUPOJIBI;

. NpuoOIIeHHe K TIO3HABATEIbHOW KyJIbType KaK CHCTEME II03HABATEIbHBIX (HAYYHBIX)
[IEHHOCTEH, HAKOTIJICHHBIX 00IIECTBOM B chepe OHOIOrHIeCKON HAyKH.

[Tomumo 3TOTO, OHOTOTHYECKOE 00pa30BaHUE HA CTAPIICH CTYIEHH MPU3BAHO OOECTICYHTD:

. OPMEHTAIHI0 B CUCTEME PTHUYECKUX HOPM M LIEHHOCTEH OTHOCHUTEIBLHO METOOB, PE3YIhTATOB
U JIOCTH)KEHUN COBPEMEHHOUM OMOIOTUYECKON HAayKu;

. Pa3BUTHE I03HABATEIbHBIX KAYECTB JUYHOCTH, B TOM YHUCIIE

MO3HABATEIIFHBIX UHTEPECOB K M3YyYCHHUIO OOIIMX OMOJIOTUYECKUX 3aKOHOMEPHOCTEH M caMoMy
IIPOLIECCY HAYYHOT'O IMO3HAHUS;

. OBJIaJIeHHe Yy4eOHO-TT03HABATEIbHBIMU U I[EHHOCTHO-CMBICIIOBBIMUA KOMITE€TEHTHOCTSAMU IS
dbopMUpOBaHUS TO3HABATENIBHOW M HPABCTBEHHOW KYIbTYPHl, HAYYHOTO MHPOBO33PEHHUA, a
TaKK€ METOJIOJIOTHEH OWOJIOTHYECKOTO OKCIEPUMEHTa U JJIEMEHTapHBIMH  METOJIaMU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

. (hpopMHUpPOBaHHE SKOJOTMYECKOrO0 CO3HAHUS, IEHHOCTHOTO OTHOIICHHS K YKUBOM MPHUPOAE U
YeJIOBEKY.

OcobeHHOCTh 1Ienenoiaranus Ha ©0a30BOM YpPOBHE 3aKIIOYaeTCss B TOM, 4YTO LENH
OPUEHTHPOBAHBI Ha (DOPMHUPOBAHKE y YHAIIUXCA OOIICH KyJIbTYphl, HAYYHOTO MHUPOBO33PEHUS,
UCIIONIb30BAaHNE OCBOGHHBIX 3HAHWW W YMEHUH B TOBCEIHEBHON >XM3HH. TakuMm o00pazowm,
0a30BBIi ypOBEHb CTaHAApTa OPUEHTHUPOBAH Ha (opMHUpoBaHUE OOIIEeH OHOJOTHYECKON
TPAMOTHOCTH ¥ HAy4YHOTO MHPOBO33PEHHUS YyUalIuXCs. 3HAHUA, TOJYyYEeHHBIE Ha YypOKax
OMOJIOTHH, JOJKHBI HE TOJBKO OIPEACIUTh OOIUN KYIbTYpHBI YPOBEHH COBPEMEHHOTO
YeNoBeKa, HO M OOECIEeYuTh €ro aJeKBaTHOE IMOBEIACHHE B COBPEMEHHOM MHpE, MOMOYh B
peanbHO Xu3HH. B cBsi3u ¢ 3TUM Ha 6a30BOM ypoBHE 0c000€ BHUMAHUE YACICHO COJCPKAHUIO,

peaNu3yroIeMy ryMaHU3aIuio OMOJIOTHYECKOT0 00pa30BaHuUs.
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Nzyuenue kypca «buomorusi» B 10—11 kmaccax Ha 6a30BOM ypOBHE OCHOBBIBAETCSI HAa 3HAHUSX,
MOJIYYEHHBIX YYAlIMMUCS B OCHOBHOHM IIKOJIE, M HAIPaBIEHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOTO MHUPOBO33PEHUS, IICHHOCTHBIX OPUEHTAIINH, SKOJIOTHYECKOTO MBIIIJICHUS U 3I0POBOTO
o0Opa3a JKM3HM, Ha BOCHHUTaHHME OEpPEKHOrO OTHOILIEHUS K OKpyxkarouieil cpene. MmeHHo
MO3TOMY, Hapsily C OCBOCHHEM OOIIEOMOIOTUYECKUX TEOpHUMl, H3y4YEeHUEM CTPOCHUS
OMOJIOTUYECKHUX CHCTEM Pa3HOTO paHTra W CYIIHOCTH OCHOBHBIX OMOJOTHYECKHX MPOIECCOB, B
porpaMMe yJelIeHO Cepbe3HOEe BHUMAHUE BO3MOKHOCTH UCIIOJIb30BAHUS TIOyYEHHBIX 3HAHUH B
MOBCETHEBHOM JKU3HU VISl penieHust mpukiaanbix 3anad. [Ipopunakruka CIINa; mociaeacTBus
BJIUSTHUSL QJIKOTOJISl, HUKOTMHA, HAPKOTUYECKUX BEIECTB HA PAa3BUTUE 3apOJblllla 4YeJIOBEKa;
BIIUSTHUE MYTareHOB HAa OPTaHW3M YEJIOBEKa; HACJICICTBCHHBIC OOJICE3HH YENIOBEKa, MX MPUYUHBI
U NpoPUIAKTHKA, MEAMKO-TEHETHUECKOe KOHCYJIbTUPOBAaHWE; BIMSHUE 4YEIOBEKa Ha
9KOCUCTEMBI; TJI00aIbHBIE HKOJIOTMYECKHe MPOOIeMbl M MYTH HUX PELICHUS; IOCIEICTBUS
JESITEIIbHOCTH YeJIOBeKa ISl OKPY’KaIollel Cpelpl; MpaBuia MOBEACHHS B MPUPOTHON cpee;
OXpaHa MPUPOBI U PAIIMOHATBHOE UCTIOIB30BaHUE TIPUPOTHBIX PECYPCOB — 3TH U APYTUE TEMBI
MOMOT'YT CETOJIHSIIHUM IIKOJIHHIUKAM KOPPEKTHO aJallTUPOBATHCS B COBPEMEHHOM OOIIECTBE U
UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B COOCTBEHHOM KH3HU.

Jns moBblmieHuss 00pa30BaTENbHOTO YPOBHS W IOJIYYEHHS HABBIKOB IO MPAKTUYECKOMY
MCIIOJIb30BAHUIO MTOJIYYCHHBIX 3HAHUN B pabodeii mporpaMMe mpeyCMOTPEHO BEITIOJTHEHHE psia
7a00paTOPHBIX W TIPAKTHYECKUX pPA0OT, KOTOPHIE TPOBOASTCS TIOCIE COOTBETCTBYIOIIETO
WHCTPYKTaka M O3HAKOMJICHHS YYalllUXCSl C MpaBUIAMU TEXHHKH Oe3zomacHOCTH. IIpoexTHas
NEeSTENIbHOCTh M y4dacTHE€ B JIUCKYCCHUSIX, OpraHu3allds BBICTABOK M  COBMECTHas
uccleoBaTenbckas padoTa crocoOCTBYIOT (POPMUPOBAHUIO KOMMYHUKATUBHBIX HABBIKOB.

B nanHO#i paloueit mporpamMme MpeaycMaTPUBAETCS PAa3BUTHE BCEX OCHOBHBIX BHUJOB
JESTEIbHOCTH, MPEICTABICHHBIX B MPOrpamMMax AJii OCHOBHOTO o01miero oopazoBanus. OmaHako
coJlep>KaHuEe TporpamMM Jis cpenHed (TMOJTHON) MIKOJIBl UMEeT 0COOEHHOCTH, OOYCIIOBICHHBIE
KaK TPEIMETHBIM COJEp)KaHHWE CHCTEMBbI CpelHero (MOoJIHOro) o0Imero oOpa3oBaHHs, TaK U
BO3PACTHBIMU OCOOEHHOCTSIMU 00YJarOITUXCsl.

B crapmem moapocTKOBOM BO3pacTe BEAYIIYIO POJb UTPaeT ACSITENbHOCTh 1O OBJIAJICHUIO
CUCTEeMOM HAy4YHBIX TIOHATUA B KOHTEKCTE MpeABApUTEIBHOrO0 MpodeccroHaIbHOTO
CaMOONIPE/ICICHUS. YCBOCHHE CHCTEMbl HAyYHBIX TIOHATHH (OPMHUPYET THI MBIIUICHUS,
OPUEHTHUPYIOIINH MOIPOCTKA HAa OOIMIEKYIbTYpHBIC 00Pa3Ilbl, HOPMBI, STAJIOHBI B3aUMOICHCTBUS
C OKPYXAIOIIUM MHPOM, a TaKkKe CTAaHOBHUTCS HCTOYHHKOM HOBOTO THIIA TO3HABATEIHHBIX
WHTEpECOB (HE TONBKO K (hakTam, HO M K 3aKOHOMEPHOCTSIM), CPEICTBOM (HOpMHpOBaHUS

MHPOBO33PCHUA.
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B To ke Bpemsa Bo3pact 15—17 neT — 3T0 nepuoj moApOCTKOBOTO KPU3UCA, KOTOPHIN CBA3aH C
pa3sBUTHEM CaMOCO3HAHUS, YTO BJIMSET Ha Xapakrep yueOHOH nesTenbHOCTH. [l cTapimx
MMOAPOCTKOB HO-IIPCIKHEMY aKTyalJlbHa yqe6Ha;1 ACATCIIbHOCTD, HAIIPABJICHHAA HAa CaMOPA3BUTHC
U camooOpa3oBaHHe. Y HHUX MPOJOJDKAIOT pa3BUBAThbCS TeopeTHUeckoe, (opmanbHOe U
pedIIeKCUBHOE MBIILJIEHUE, CIOCOOHOCTh PACCYXJIaTh THIOTETHUKOAETYKTHBHBIM CIIOCOOOM,
a0CTPaKTHO-JIOTHYECKH, yMEHHE OIEepPUpPOBaTh THIOTEe3aMH, peduieKcusi Kak CrnocoOHOCTh
AHAJIM3UPOBATH U OLICHUBATDH COGCTBCHHBIG HHTCJUICKTYAJIbHBIC OIICpallu.
[IcuxonornueckuMu OCOOCHHOCTSIMU TOAPOCTKOBOIO BO3pacTa SBJISIOTCS IleNieNojlaraHue U
MOCTPOCHUE JKU3HEHHBIX IUIAHOB BO BPEMEHHOW MEpCIeKTHBE, T. €. Hauboyiee BbIpa)keHa
MOTHUBALMsI, CBsA3aHHas ¢ Oyaymed B3pociioil ku3Hblo. B 3TOM BO3pacre pas3BuBaercs
CHOCOOHOCTh K CaMOCTOSTEIEHOMY IUIAHMPOBAHUIO YUEOHOH NEATENbHOCTH, IOCTPOCHUIO
coOCTBEHHOM 00pa30BaTEIbHON TPACKTOPHUU.
Oco0eHHOCTBIO MOJAPOCTKOB SIBJISIETCS MOCTENEHHBIA OTXOJ OT MPSIMOr0 KOIHUPOBAHUS OLIEHOK
B3pOCJBIX K CaMOOIICHKE, Bce OOJbIIas oropa Ha BHYTpeHHHE Kpurepuu. [IpencraBnenus, Ha
OCHOBAHHUU KOTOPBIX Y IMOJPOCTKOB (DOPMHUPYIOTCS KPUTEPUH CAMOOLIEHKH, NMPHOOPETAIOTCS B
X0Jle 0CO00i NeATeTbHOCTH —caMorno3HaHua. OCHOBHOW (opMOI caMOMO3HaHHS MOJIPOCTKA
ABIISIETCS. CpaBHEHUE ce0s C PYTMMHU JIFOJAbMH: B3POCIBIMH, CBepCTHUKaMU. [loaToMy Gomblioe
3HaYCHWE Ha JaHHOM »JTame OOyYeHUS HMEIOT CaMOCTOSATENbHBIE TBOPYECKHE pPadOTHI,
IMMO3BOJIAIOIIUC MMOAPOCTKY NPOABUTHL U Pa3BUTH CBOU CHOCO6HOCTI/I.
OnHO U3 HOBOOOpa30BaHUM MOJPOCTKOBOTO BO3PAacTa — YYBCTBO B3POCIOCTH, BKIIIOUEHHE BO
BIIOJIHE B3POCIYI0 HWHTEUIEKTYaIbHYIO JIEATEeIbHOCTh, KOTJa MOAPOCTOK HHTEpPECyeTcs
OTpENIETICHHON 00JIaCThI0 HAYKW WM HMCKYCCTBA, TIYOOKO 3aHMMAasiCh CaMOOOpa30BaHUEM.
Bakneiiiee 3HaueHue B 3TOT NEPUO IPUOOpETaeT KOMMYHUKATUBHAA JIeATelnbHOCTh. O011asch
B IIEPBYIO
ouepellb CO CBOMMH CBEPCTHHUKAMH, MOJPOCTOK TMOTy4aeT HEOOXOAMMBIE 3HAHUS O >KU3HU.
OueHb BaXXHBIM IJId MOAPOCTKA ABJISICTCA MHCHHUE O HEM I'PYIIIBI, K KOTOpOﬁ OH INPHUHAIJICKUT.
CaM (bakT npuHaAIEKHOCTH K OIPEIEICHHON TPYIe IpUIaeT
€My JONOJHUTEIbHYI0 YBEpEeHHOCTh B cebe. [lonokeHue mojpocTka B TpyImre, T€ KayecTsa,
KOTOpble OH npuoOpeTaeT B KOJUIEKTHBE, CYIIECTBEHHBIM OOpa3oM BIMSIOT Ha €ro
MIOBEJICHUYECKHE MOTHBBL. Bce A3TH 0COOCHHOCTH IOAPOCTKOBOTO BO3pacTa YYTEHBI TIpH
GOpMYyTUPOBAaHUHM PA3IMYHBIX THIOB 33aJlaHUA B Y4E€OHO-METOJUYECKOM KOMIUIEKCE 0
OMOJIOTHH, peaTu3yIoLEM JJaHHYIO pab0dyIo IPOrpaMMy.

MECTO YYEBHOTI' O IIPE/IMETA B YYEBHOM IIVIAHE
Kypcy OGuonoruu Ha cTtyneHu cpemHero (IOJHOTO) o0Iero oOpa3oBaHMs MPEIIECTBYET KypC

OMOJIOTHH, BKITIOYAOIIHNIA 3JIEMEHTAPHBIE CBEJICHNUS 00 OCHOBHBIX OHMOOrnYeckux oobekTax. [lo
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CyTH, B OCHOBHOI! 1IKOJIe MpeobafaeT cojepkaHne, HalleJIeHHOe Ha U3y4eHHE OPraHu3MEHHOTO
YPOBHSI OpPraHU3ALUH JKU3HU M HEKOTOPBIX 00IEOMOIOTHYECKUX 3aKOHOMEPHOCTEH.

B crapmeii mkose, onupasich Ha 3TU CBEJICHHS, YUUTENb OMOJIIOTUN MOXKET 00Jiee TIOTHO ¥ TOYHO
C Hay4YHOM TOYKM 3pEHHUS pPACKpbIBaTh 00mMe OHMOJOrMYecKHe 3aKOHOMEPHOCTH,
MPOSIBIISIONIMECS HA Pa3HBIX YPOBHSAX OpraHM3alMK >KUBOW MpUpoAbl (OOMEH BeUIeCTB U
IpEBpalCHUsT SHEPruH, (POTOCHMHTE3, SBONIONUHUS, 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
W3MEHYMBOCTH U T. 1.).

Copnepxanue Kypca OMOJIOrMM B OCHOBHOW WIKOJIE, BKJIIOYAIOILIEE CBEICHHUS O MHOrooOpazuu
OpraHU3MOB, OMOJIOTUYECKOW MPUPOJE U COLHAIBHON CYITHOCTH YENOBEKa, CIY>KUT OCHOBOM
JUTSL U3YYCHUS OOIIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, TEOpUid, 3aKOHOB, TUIIOTE3 B CTapIIeiH
IKOJIE, TJIe 0c000e 3HAYEHUE MPHOOPETAIOT MUPOBO33PEHYECKHE, TEOPETUICCKUE TIOHSITHS.
Padouas mnporpamma WM. b. Aradonosoii, B. U. Cusornazosa, peajn3oBaHHas B
yueOHukax «buosorusi. O0mas Omosnorus. ba3zosbiii ypoBenn.10 kinace» u «buoJiorus.
O6masi 6uosorusi. basosbiii ypoBenb. 11 kiace» (aBropni: B. U. CuBornaszos, U. b.
ArajgonoBa, E. T. 3axapoBa) 2 yaca KJIAacCHbIX 3aHATHIl B HeAeJI0 NPH H3YYEeHHH
npeamera B Tedyenue ABYX Jier (10 m 11 kuaacebl), coorBercTBeHHO 140 wyacoB
NpenoJAaBaHus B TeYEHHeE ABYX JIeT;

B nporpamme paercss pacnpezneneHue Marepuaia o pasgenaMm M TemMam. B ocHoBy
CTPYKTYpPUPOBaHUS Kypca IOJ0KEHA YPOBHEBAsA OpraHu3anus »KuBou npupoasl. K kaxmon teme
IIPUBEICHBl OCHOBHBIE IOHATHS M IEPEYEHb IEMOHCTpAlUi, JOMYCKAIOIIHUX HCIOJIB30BAHNE
Pa3IMYHBIX CPEICTB OOyuUeHHs! C y4deToM crelnu(pUuKu 00pa30oBaTENbHOIO YUPEXKJEHUS U €ro
MaTepuaIbHOU 0a3bl.

[Iporpammoii mpeaycMOTpeH pe3epB CBOOOJHOTO y4eOHOTO BPEMEHH, KOTOPBIA MOMKET OBITh

HCIIOJIB30BAH 110 YCMOTPCHUIO YUUTCIIA.

LleHHOCTHBIE OPHEHTHPBI COAEPKAHUA Kypca O0M0JI0THI

JIuuHOCTH, B TIpoLEcCE JAEATENbHOCTH OBJIAJEBACT CUCTEMOH LIEHHOCTEH, SBISIOIUXCSA
3JIEMEHTOM KYJIbTYPHI U COOTHOCSIINUXCS ¢ Oa30BBIMU 3JI€MEHTAMU KYJIbTYphI: TIO3HABATEIIbHOM,
TpyZAa ¥ ObITa, KOMMYHUKATUBHOW, 3THYECKOH, 3CTETUYECKOA.

[TockonpKky caMO TOHATHE LIEHHOCTH MpEArojaraeT HaJluyue IEHHOCTHOTO OTHOIIEHUS K
peIMeTy, BKIIOYAeT €JUHCTBO OOBEKTUBHOTO (caM OOBEKT) M CYOBEKTHMBHOIO (OTHOIICHHE
cyObekTa K 00BEKTY), B KaUeCTBE IIEHHOCTHBIX OPUEHTHPOB OMOJIOTHUECKOT0 00pa3oBaHMsl, KaK
B OCHOBHOH, TaK M B CTaplleil IIKOJe, BBICTYNaOT 00BEKTHI, U3y4aeMble B Kypce OMOJIOTHH, K
KOTOpPBIM y oO0yuaronuxcst (opMUpyeTcsi LIEHHOCTHOe oTHoumeHue. Ilo cytu, opueHTupsl

MPEACTABISIIOT COOOM TO, YEro MbI CTPEMHMCS JOCTHYb. [Ipm 3TOM BeAylIyr0 pojib B Kypce
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OMoJIOrMK UrparoT MO3HABATENIbHbIE IIEHHOCTH, TaK KaK JAHHBIA y4eOHBIM NpeIMeT BXOIUT B
IpyHIly IpeIMEeTOB I103HABATEIbHOIO LIMKJIA, [J1aBHAs 1I€JIb KOTOPBIX — U3YYEHHE IPUPOABI.
OcHOBY mO3HABaTeJIbHBIX LEHHOCTEH COCTaBJISIOT HAyuyHblE€ 3HAHUS, HAy4yHblE METOMbI
no3HaHus. llo3HaBaTenbHBIE LEHHOCTHBIE OpHEHTAlMM, (hopMUpyeMble Yy OOydarolmMxcsi B
npolecce U3ydyeHHUs OMOJIOIMH, MPOSIBIAIOTCS B NMPU3HAHMM LIEHHOCTH HAYyYHOI'O 3HAHMS, €ro
IIPAKTUYECKON 3HAYMMOCTH, IOCTOBEPHOCTH, LICHHOCTH OMOJIOTUYECKUX METO/I0B UCCIIEIOBAHUS
00BEKTOB JKMBOH IPUPOJIbI, TOHUMAaHUU CJIOKHOCTH M IPOTUBOPEUMBOCTU CaMOT0 Ipolecca
IIO3HAHUS KaK M3BEYHOIO CTpEMJIEHUS K MCTUHE. Pa3BuTHE IO3HABAaTENbHBIX I[EHHOCTHBIX
OpUEHTAlUil cojepkKaHus Kypca OHOJOTMM TO3BOJSET CHOPMUPOBATH  YBAXKUTEIBHOE
OTHOILIEHHE K CO3UIATEIbHOM, TBOPUECKOW AEATEIBHOCTH; MOHMMaHUE HEOOXOAUMOCTH BECTH
3I0pOBBI  00pa3 JKHM3HM, TOTPEOHOCTh COONIONATh TUTHEHHYECKWE HOPMBI W TPaBUIIA;
CO3HATEJNbHBIN BbIOOp Oynyiieil npodeccuoHalbHON A TeIbHOCTH.

Kypc Ouosoruum o005a1aeT BO3MOXKHOCTAMU s (OPMHUPOBAHUS KOMMYHHMKATHBHBIX
LIeHHOCTeH, OCHOBY KOTOPBIX COCTAaBJISIOT IMPOLECC OOIIEHUs, TPaMOTHAsl peyb, a LICHHOCTHbBIE
OpHUEHTAIIUH HAIIPABJICHBI HA BOCIIUTAHUE CTPEMJICHHUS Y 00YJaIOIINXCS TPAMOTHO TOJIH30BATHCS
OMOJIOTHYECKON TEpMHUHOIOIMEH M CHMBOJMKOM, BECTH JHMAaJiOr, BBICIYILIMBAaTh MHEHHE
OIIIOHEHTA, YYaCTBOBATh B JIUCKYCCHUHU, OTKPHITO BbIpaKaTh M OTCTAaUBaTh CBOK TOYKY 3PEHHUS.
Kypc Ouomorum, B Hambousplield Mepe MO CpPaBHEHHWIO C APYTUMH LIKOJBHBIMH KypCaMH,
HaIpaBJieH Ha (OPMUPOBAHHWE HPABCTBEHHBIX LEHHOCTEel — IIEHHOCTH XU3HU BO BCEX €€
IIPOSIBJIEHUAX, BKJIOYAs NMOHMMAHHME CAMOLEHHOCTH, YHUKaJIbHOCTH M HEMOBTOPUMOCTH BCEX
KHUBBIX OOBEKTOB, B TOM YHCJIE U yeloBeka. L[eHHOCTHBIE OpUEeHTHpPHI, (hOpMUpPYEMBIE B Kypce
Ouonornu B cepe IcTeTHYECKUX LEHHOCTEH, MPEANOIAraloT BOCIUTAHUE y O0YyYaroluXcs
CIIOCOOHOCTH K BOCHPUATHIO M TNpPeoOpa3oBaHMIO >KMBOW MPHUPOJBI MO 3aKOHAM KpacoThl,
TFapMOHUU; 3CTETUYECKOTO OTHOLIEHUS K 00BEKTaM KHBOM MPUPO/IBI.

Bce Bble 0003HaueHHBIE LIEHHOCTH M IIEHHOCTHBIE OPUEHTHPBI COCTABISAIOT B COBOKYITHOCTH
OCHOBY Uil (hOPMHUPOBAHMS LIEHHOCTHOIO OTHOILIEHHUS K MPHUPOAE, OOIIECTBY, YEIIOBEKY B

KOHTEKCTE O0IIEUeIOBEYECKUX IIEHHOCTEH UCTHHBI, J00pa 1 KPacoTHI.

PE3YJIbTATBI OCBOEHUSA KYPCA BUOJIOT'NHN
JlesTenbHOCTh 00pa30BaATENIBHOTO YUPEXKACHHUS 001Iero o0pa3oBaHusi B 0Oy4eHUH OMOJIOTHH B
cpemHel (MOJHOW) IIKOJE JOJKHA OBITh HampaBlieHa Ha JIOCTHIKEHHE OOYJaroIIMMUCS
CIEYIOIINUX JUYHOCTHBIX Pe3yJIbTATOB:
-peanu3ali  JITUYECKUX YCTAHOBOK [0 OTHOIICHHIO K OHOJOTHYECKHM OTKPBITHSAM,

HCCJIEI0BAHUAM U UX pe3ysibTaTaM;
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- MIPU3HAHUS BBICOKOM IIEHHOCTH H3HU BO BCEX €€ MPOSBICHUSX, 3/I0POBbSI CBOETO U JPYTrUX
JIO/IeH, peau3alu YCTaHOBOK 3JI0POBOT0 00pa3a jK13HU;
- c(popMHUPOBAHHOCTH MO3HABATEIBHBIX MOTHBOB, HAIIPABJIICHHBIX HA TOJTY4Y€HHUE HOBOTO 3HAHUS
B o0iacTi OMOJIOTHH B CBSI3U ¢ Oyaymied npodecCHOHANbHOW ACSITEIPHOCTHIO WM OBITOBBIMH
npobiieMaMu, CBSI3aHHBIMM C COXPaHEHHEM COOCTBEHHOI'O 3JI0POBbSI M SKOJOTHYECKOH
0€30MacCHOCTH.
MeTanpeAMeTHBIMH Pe3yJbTATAMH OCBOCHHS BBITYCKHUKAMH CTapUIei MIKOJIBI MPOrPaMMbl
10 OMOJIOTUU SBIISIOTCS:
- OBJIaJICHHE COCTAaBISIOIIUMHU HCCIEI0BATEIbCKOW M MPOEKTHON JEesTeNbHOCTH, BKIIIOYas
YMEHUSI BHJIETh IMPOOJIEMY, CTAaBUTh BONIPOCHI, BBIIBUTATh TUIOTE3bl, JaBaTh OMNPEACICHUS
NOHATHH, KIacCU(UIMPOBATh, HAOIIOAATH, MPOBOIUTH ASKCHEPUMEHTHI, JElaTh BBIBOIBI M
3aKIJIIOUEHUs, CTPYKTYPHUPOBATh MaTepual, o0ObsCHATh, 10Ka3bIBaTh, 3AIIMUIIATH CBOU UICH,
- yMeHue paboTaTh C pPa3HbIMU HMCTOYHMKAMH OHOJOTHYECKOW HHQOpPMAIMHU: HAXOIUTh
OMOJOrMYecKyr0o HH(OpPMALMIO B Ppa3IMYHBIX MCTOYHUKAX (TEKCTe YydeOHMKa, Hay4dHO-
HOMYJISIPHOM  JIUTEpaTrype, OMOJIOrMYECKHX CIIOBApPSX M CIPABOYHUKAX), AHAIM3UPOBATH U
OILICHUBATh HH(OPMALIHIO, TPEOOPa30BbIBATH HHGOPMAIUIO U3 OJHON (POPMBI B APYTYIO;
- CIIOCOOHOCTH BBHIOMPATH 1IEJIEBBIC U CMBICIOBBIE YCTAHOBKHU B CBOUX JCMCTBUSIX U MOCTYIKAaX
110 OTHOILIEHHIO K KUBOW IPUPOJE, 37I0POBBI0 CBOEMY U OKPYKAIOIINX;

- YMEHHE a/IeKBaTHO MCIIOJIb30BaTh PEUEBBIC CPENICTBA ISl TUCKYCCUU M apTyMEHTAIlluU
CBOEH MO3UINH, CPAaBHUBATh pPa3Hble TOUYKU 3pEHMsI, apryMEHTUPOBATb CBOIO TOYKY 3pEHMI,
OTCTauBaTh CBOIO MO3ULIMIO.
IIpeaMeTHble Ppe3yJbTAThl OCBOCHHUS BBITYCKHUKAMH CTaplied IMIKOJBI TMPOTPaMMBbl I10

OMOJIOTUM MPEACTABIEHBI B COJIEP)KaHNN Kypca IO pa3/iesiaM.

Opranuzanust padoThl M0 GOPMUPOBAHUIO (PYHKITMOHAIBHONW TPAMOTHOCTH O0YYaIOIIUXCs
mpearnoyiiaraeT BHECEHHE M3MEHeHHl B pabodne mnporpaMMbl MO MpeAMeTaM, IUIaHbl |
MporpaMMbl BHEYPOUHOW JACSATEIHHOCTU, TOJIOKEHHE O BHYTPUIIKOJIBLHOW OIICHKE KauecTBa

o0Opa3oBaHusl.
Ne | Crpyxk YueOHbIi W3menenus B paszuene «llimanupyemsie pe3yabTaTbl»
/T | TYpHBI IIpEAMET B
71 OCHOBHOM
MOZYJ HIKOJIE
b
PISA
1 Yurar Bcee Meramnpeamertnsie pe3ynbratsl (ITYY ):
€JIbCK MpeAMETHBIE | Y4Yaluics HAyqUTCS:
as obacTu - HCNONb30BaThb HMHPOpPMAIMIO U3 TEKCTa U
rpaMo BO3MOXHOCTH, YYacCTBOBaTh B COIMAJIbHOU
THOCT
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KHU3HH.

- HaxXxoaAuTh U U3BJICKATh I/IH(i)OpMaI_[I/IIO.

- HMHTEIPUPOBATH u HMHTEPIPETUPOBATH
UH(pOPMAILIHIO.

- OCMBICIMBATh W OIIGHUBATh COJCPKAHUE W

dhopmy Tekcra.

2 Ecrec I'eorpadus [IpenmeTHbIEC pe3yIbTATHI:
TBEHH buonorus VYyamuiics HayuuTCs:
o- ®dusznka Hay4YHO OOBSACHATD SBJICHUSI.
Hay4H Xumust IIOHUMATh OCHOBHBIE 0COOEHHOCTHU
ai €CTECTBEHHOHAYYHOTI'0 UCCIIEI0BAHUS.
havio UHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHbIE
:HOCT JI0Ka3aTeNIbCTBA IS [TOJIy4YEHUs BBIBOJIOB.
4 ['noba I'eorpadus [IpenMeTHbIE pe3yabTaThl:
JIbHBIE buonorus VYyamuiics npuoOpeTer 3HAHUA O MECTHBIX U
KOMIIe OOmiecTBO3H | IOOANBHBIX MPOOJIEMaxX M BOMPOCAX MEKKYIBTYPHOTO
TEHLIH aHue B3aUMOJICUCTBHUS.
u Hcropus
WNuoctpannsl | MeTtanpenaMeTHbIE pe3yIbTaThI:
U S3bIK VYyamuiicss Hay4uTCs:
Ponnoit s13b1k - TIOHUMaTb M OLEHUBATh pA3JIUYHbIE TOYKHU
3peHus, MO3ULUN U MUPOBO33PEHUS.
- OTBETCTBEHHO JEWCTBOBAThH ISl 0OECIIEUCHHUS
COOCTBEHHOTO u KOJUIEKTUBHOTO
Oyaromnony4us.
5 Kpear Bcee MeranpeameTHble pe3yiabTaThl:
WBHOE IIpeIMETHBIE | Yyaluuiics Hay4uTCs:
MBI oOnactu BbIpabaTbIBaTh, OLIEHUBATH M  COBEPILIEHCTBOBATb
eHue

WJIed, HapaBJICHHBIE HA TIOJyY€HHE WHHOBAIIMOHHBIX
U 9(QeKTUBHBIX pEIIeHW, HOBOTO 3HAHUS B
mpolecce MHUCbMEHHOTO WJIM YCTHOTO CJIOBECHOTO
CaMOBBIPAKEHUS.

BbIpa0aTbiBaTh, OIEHUBaTb U  COBEPIICHCTBOBATH
WJIed, HalpaBJICHHbIE HA MOJyYE€HUE WHHOBAIIMOHHBIX
u  2pdEeKTUBHBIX pEIIeHWH, HOBOTO 3HAHUS B
mporecce HM300pa3sUTENbHOTO M CHMBOJIMYECKOTO
CaMOBBIPKEHUS.

BbIpabaThIBaTh, OIICHWBATh W  COBEPIICHCTBOBATH
W], HapaBJICHHBIE HA TIOJyY€HHE WHHOBAIIMOHHBIX
u 9S(PEeKTUBHBIX pEIICHU, HOBOTO 3HAHUS B
IpoLecce  peuIeHUs
MaTeMaTHIEeCKUX MPOOIIEM.

CCTCCTBCHHOHAYYHBIX n

BBIpa6aTLIBaTB, ONCHUBATL U  COBCPUICHCTBOBATH
Hﬂeﬁ, HaITPaBJICHHBIC HA MOJTYUYCHUC MHHOBAIMOHHBIX
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U 2PQPEeKTUBHBIX pEIIeHWH, HOBOTO 3HAHUS B
MpoLlecce PEIICHUs] COIMATBHBIX U MEKIUYHOCTHBIX

npooIeM.

IIporpaMma y4uTHIBa€T BO3MO:KHOCTH MOJYyYeHUS] 3HAHMIA, B TOM YHCJe 4epe3
NPAKTHYECKYIO 1eSITeIbHOCTD.
B nmporpamme coaepKuTCs nepedeHs J1abOpaTOPHBIX U MPAKTUIECKUX paboT.

[IcuxomornueckuM HOBOOOPAa30BaHUEM MOIPOCTKOBOTO BO3pPACTa SIBIAETCS LEJIENOoJaraHue U
NOCTPOCHHE JKU3HEHHBIX IUIAHOB BO BPEMEHHOH TEpCIEeKTHBE T.e. HambOosiee BbIpakeHa
MOTHBALMS, CBSI3aHHAs ¢ Oynylied B3pOCIOW JKHU3HBbIO, U CHUKEHA MOTHUBAllUs, CBS3aHHAs C
NEPUOAOM IIKOJBHOM KHU3HU. B 3TOM BO3pacTe pa3BUBAETCS CHOCOOHOCTH K MPOECKTHPOBAHUIO
COOCTBEHHOW  Y4eOHOH  JEATENbHOCTH, TIOCTPOCHHIO COOCTBEHHOM  00pa3oBaTeNbHOU
TPacKTOPHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA

Yyamuiicst HAy4YnTCH:

EE pacKphIBaTh Ha NpUMEpax poyib OHoJOrMM B (HOPMUPOBAHMHM COBPEMEHHOW HAyYHOMH
KapTUHBI MUPA U B IPAKTUYECKOH 1€ATEIbHOCTH JIFOJIEH;

EE [IOHUMAaTh U ONUCHIBATh B3AUMOCBS3b MEK/ly €CTECTBEHHBIMH HayKaMu:

Ouonorueii, pU3MKON, XMMHEH; YyCTaHABIMBATH B3aMMOCBS3b MPUPOTHBIX SBICHMUIA;

NN [I0HUMAaTh CMBIC], Pa3jIMyaTh U ONUCHIBATh CUCTEMHYIO CBSA3b MEXAY OCHOBOIIOJIAraloIIMMHU
OMOJOTUYECKUMHU MOHATHAMU: «KIIETKa», KOPTaHU3M», «BUI», «IKOCHCTEMay, «Ouochepar;

EE UCIOJb30BaThb OCHOBHBIE METOJbl HAYYHOIO TIIO3HAHMS B Y4YEOHBIX OMOJIOTMYECKUX
UCCIIEIOBaHUSX, IPOBOANUTE SKCIIEPUMEHTHI IO N3YUYEHUIO OMOIOTUYECKUX OOBEKTOB U SBJICHHH,
OOBSACHATH PE3YyIbTAThI SKCIIEPUMEHTOB, aHATU3UPOBAThH UX, (GOPMYJIUPOBATH BBHIBOJIBI;

mm QopMyIMpOBaTH TMIOTE3bl HA OCHOBAHUM IPEJIOKEHHOW OHMOIOrnueckoil nHdopManuu u
npeiaraTb BApUaHThl UX IPOBEPKHU;

EE CpaBHUBATh OHOJIOTHYECKHE OOBEKTHI MEXJy CO00H MO 3aJaHHBIM KPUTEPHSM, JelaTh
BBIBOJIbI U YMO3AK/IFOUEHHS Ha OCHOBE CPAaBHEHUS;

mm 000CHOBBIBaTh €IMHCTBO KUBOM M HEXUBOM MPUPOABI, POJACTBO KUBBIX

OpPraHU3MOB, B3aUMOCBS3M OPraHU3MOB M OKpYXKarollled cpeasl Ha OCHOBE OMOJOIMYECKHX
TEOpUH;

NN [PUBOAUTH TPUMEPHI BEIIECTB OCHOBHBIX TPYMI OPraHUYECKHX COECIUHEHHUH KIIETKU
(6enKoB, KUPOB, YTIIEBOIOB, HYKJICMHOBBIX KHCIIOT);

NN PACIO3HABATh KIETKHU (MPOKAPUOT U IYKAPHOT, PACTEHUH U JKUBOTHBIX) MO OMMCAHHIO, HA
CXEMaTHUYECKUX H300paXKEHUSAX; YCTAHABIMBATh CBS3b CTPOEHHS W (PYHKUMH KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBaTh MHOI000pasue KJIETOK;

HE pacClio3HaBaTh IMOMMYJIAIUIO U OMOJIOrHYSCKUH BHUJI ITO OCHOBHBIM IIPpHU3HAKaM;
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NN ONUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTEHMH M KUBOTHBIX IO MOP(OJIOrHYECKOMY
KPUTEPHIO;

EE 00BSACHATH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSIS YBOJTIOIMOHHYIO TEOPHIO;

mm KjaccuuuupoBaTh OHONOTMYECKHE OOBEKTbI, HA OCHOBAaHMM OJHOIO MJIM HECKOJBbKUX
CYLIECTBEHHBIX MPU3HAKOB (TUIIBI MUTaHMS, CHOCOOBI bIXaHUS U Pa3MHOXKEHUS, OCOOEHHOCTH
pa3BUTHUSA);

EE OOBSACHATH MPUYMHBI HACIIECTBEHHBIX 3a00JICBaHUI;

NN BBUIBITH W3MEHUYMBOCTb Y OPraHU3MOB; OOBACHATH IPOSBICHHE BUAOB HU3MEHUMBOCTH,
UCIIOJIB3Ys 3aKOHOMEPHOCTH U3MEHUYUBOCTH; CPaBHMBATh HaCJICCTBEHHYIO U
HEHACJIEJICTBEHHYIO H3MEHUNBOCTD;

EE BBLIBIISATH MOp(dosiornyeckue, (pu3nonorndeckue, MoBeACHYCCKUE aJanTaluid OpPraHu3MOB K
cpezne oOuTaHMs U AEHCTBHIO SKOJIOTHYECKUX (DAKTOPOB;

EE COCTaBJIATh CXEMbI IEPEHOCA BEIIECTB M SHEPIHU B IKOCUCTEME (LI€TIH MUTAHMUS);

NN TPUBOJIUTH JOKa3aTebCTBA HEOOXOIMMOCTH COXpaHeHHs OuopasHooOpasust s
YCTOMYMBOTO Pa3BUTHUS U OXPaHbI OKPYKAKOLIEH CPEIbI;

EE OIICHUBaThb JOCTOBEPHOCTh OHOJOrMUECKOW HMH(POpPMALMU, MOJYYEHHOM U3 Ppa3HbIX
UCTOYHUKOB, BBIEIATh HEOOXOAUMYIO HHGOpPMALMIO I MCIOJIb30BaHUS €€ B yueOHOH
JESITEJIbBHOCTH U PEILICHUU MPAKTUYECKUX 3a/1ay;

EE [IpEACTaBIATh OMONOTMYECKYI0 HHPOpManu0 B BUAE TEKCTa, TaOiuuubl, rpaduka,
JarpamMMbl U 1€J1aTh BBIBOJbI HA OCHOBAHUH NPEACTABIECHHBIX TaHHBIX;

EE OLEHUBATh POJIb JOCTHIKEHUH TE€HETHKM, CEeJIEKLIMH, OMOTEXHOJOIMH B NPAKTHYECKOH
JeSITEJIbHOCTH YeJI0OBEKa U COOCTBEHHOM KU3HU;

mm OOBSCHATH HEraTHBHOE BJIMSHHUE BEIIECTB (AIKOr0Jis, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB)
Ha 3apOJbILIEBOE PA3BUTHE YETIOBEKA;

EE OOBSACHSATH MOCIEICTBUS BIUSHUS MyTareHOB;

EE OOBSCHITH BO3MOXHBIC MPUYNHBI HACIIECTBEHHBIX 3a00JI€BaHUM.

Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHThCH:
EE aBaTh HayyHoe OOBsICHEHHE OuojoruueckuM ¢akraMm, I[poleccaMm, SBICHUSM,
3aKOHOMEPHOCTSM, HCIIOJIb3Ysl OMOJIOrMUECKUE TEOPHH (Ke-
TOYHYIO, HBOJIIOIMOHHYIO), YUeHHEe 0 Ouocepe, 3aKOHbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH,
W3MEHUYUBOCTH;
EE XapaKTepu30BaThb COBPEMEHHbIE HAIIPaBJICHUS B pPa3BUTUU OMOJIOTMM; ONHUCHIBATH HUX

BO3MOKHO€ HCIIOJIB30BAHHUC B npaKanecxoﬁ JACATCIIBHOCTH,
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NN CPaBHUBATH CMIOCOOBI JEICHUS KIETKH (MUTO3 U MEHO03);

EE pemiath 3aJaud Ha mnoctpoeHue ¢parmenta BTopod uenu JHK mo mnpemnoxxeHHOMY
dparmenty nepsoii, uPHK (MPHK) no yuactky JIHK;

EE pellaTh 33/Ja4d Ha ONPEIEICHUE KOJIMYECTBA XPOMOCOM B COMATHYECKHMX M IOJOBBIX
KJIETKAaX, a TAaK)Ke B KJIETKaX Mepes HayaJloM JeJeHus (Melio3a Wik MUTO3a) U 110 €r0 OKOHYaHUU
(1711 MHOTOKJIETOYHBIX OPraHU3MOB);

EE peuarh TeHEeTHYECKHE 3aJaud Ha MOHOTMOPHUIHOE CKpEIIMBAaHHE, COCTABISATH CXEMBI
MOHOTHOPUJHOTO CKpELIMBaHUs, TMPUMEHSS 3aKOHbl HACIEACTBEHHOCTH U  HUCIOJb3YS
OHMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

NN YCTAHABJIMBATh TUIl HACJIEIOBAHUSA U XapaKTep IMPOSIBJICHUS MPU3HAKA IO 3aJaHHON CXeMme
POJIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

EE OLICHUBATh PE3YJIbTAThl B3AUMOJCHCTBHS YEJIOBEKA U OKPYXKAIOIIEH Cpe/ibl, IPOrHO3UPOBaTh
BO3MOJKHBIE TIOCJIEJCTBUS  JI€ATEIIbHOCTM 4YEJIOBEKa i1 CYUIECTBOBAaHUS  OTIEIbHBIX

OMOJIOTMYECKUX 0OBEKTOB U IIEJIBIX MPUPOIHBIX COOOIIECTB.

COJEPKAHUE KYPCA
ba3oBbIli ypOBEHb
10 KJIACC (2 g B Henemnto, Bcero 70 4,
Pazpen 1
BNOJIOI'USA KAK HAYKA.
METO/bI HAYUYHOI'O ITO3HAHUA (5 u)
Tema 1.1
KPATKASA NCTOPUSA PA3BUTHA BUOJIOT'NN.
CUCTEMA BUOJIOTMYECKUX HAVK (2 u)
OOmbexT u3yueHust Ouongoruu — >xuBasi npuponaa. Kparkas ncropust pazsutus ouonoruu. Posp
OMOJOTUYECKUX TEOpUH, UleH, TUIoTe3 B (POPMUPOBAHUU COBPEMEHHOIN €CTECTBEHHO-HAYyYHOU
cuctembl Mupa. Crucrema OMOJIOrMYECKUX HayK.
HNemoncrpanus. Iloptpersl yuenbix. Cxembl: «CBsi3b OHONOTHMHM C JPYTMMHU HayKaMp»,
«Cucrema GMOJIOTMYECKUX HAYK».
OcHoBHbIe MoHsATHSA. brosorus. Ku3uep.
Tema 1.2 CYIIHOCTbh M CBOMCTBA XMBOI'O. YPOBHU OPIAHU3ALH
1 METO/IbI ITO3HAHUS XKUBOU ITPUPOJIBI (3 u)
CymHocTts xu3HM. OCHOBHBIE CBOWCTBA >KMBOW MaTepuu. JKuBas NpUpoOAa KaK CIIOKHO

OpraHru30BaHHAas HEPAPXHUUYCCKAA CHCTEMA, CYHICCTBYIOIIAad B IMPOCTPAHCTBEC W BO BPEMCHHU.
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buonornueckue cucrembl. OCHOBHBIE YPOBHU OPTraHU3AIMU KUBOW MaTepur. MeToabl MO3HAHUS
JKUBOU ITPUPOJBI.

JemoncTpanusi. Cxembl: «YpOBHU OpraHU3alUU KUBOU

Marepun», «CBONCTBA )KMBOM MATEPUM.

OcHoBHbIe TOHATHUA. CBOWCTBA KM3HW. YPOBHHM OPraHU3AIMU >KUBOH MHPUPOIbI. MeTombl
IIO3HAHHUS )KUBOU MaTEpUU.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA

VYyamuiics TomKeH:

- XapaKTepU30BaTh BKJIA/ BBIAAIOIINUXCS YYCHBIX B Pa3BUTHE OMOJOTUYECKON HAYKH,
-XapaKTepU30BaTh pOJib OMOJIOTHH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS;

- OLIGHUBATh BKJIAJ OHMOJIIOTUYECKUX TEOPHH B (OPMHPOBAHHE COBPEMEHHOH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPAa;

- BBIICTISATH OCHOBHBIE CBOMCTBA KUBOW MIPUPOJIBI U OMOJIOTHUYECKUX CHUCTEM;

- IMETh IpeJCcTaBlIeHne 00 YPOBHEBOW OpraHU3alluy KUBON MPUPOIBL;

- IPUBOJIUTH J0KA3aTEIbCTBA YPOBHEBOW OpraHU3alluy >KUBOM IIPUPO/IBL;

- IPEJCTABJIATH OCHOBHBIE METObI U 3TAIlbl HAYYHOT'O UCCIIEI0BAHUS;

- aHaTU3UpOBAaTh M OIEHUBATh OWMOJOTHMYECKYI0 HWH(MOPMALIMIO, TMOIy4aeMyl U3 pPa3HbIX
MCTOYHUKOB.

Paznen 2

KJIETKA (20 4)

Tema 2.1

NCTOPUA U3YUEHU S KIIETKU. KIIETOYHAS TEOPUS (2 u)

PazButue 3nanuii o kierke. PaGorer P. I'yka, A. Bam Jleenryka, K. bapa, P. Bpoyna, P.
Bupxosa. Knerounas reopust M. llIneiinena u T. IlIBanHa. OCHOBHBIE NTOJIOXKEHUS COBPEMEHHOMN
KJIETOYHOM Teopuu. Poib KieTouHoil Teopuu B (OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUDA.

JemoncTpanusa. Cxema «MHorooOpasue kieTok».QcHoBHble nousaTus. Knerka. [{utomorus.
OcCHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUH.

Tema 2.2

XUMUYECKUI COCTAB KJIETKHU (4/8 u)

EnMHCTBO 37€MEHTHOTO XMMHYECKOrO COCTaBa MHUBBIX OPraHM3MOB KakK J0Ka3aTelIbCTBO
€IMHCTBA MPOUCXOXKACHUSHKUBOM Tpupoabl. OOIIHOCTD )KMBOM M HEKMBOM MPUPOABI HA YPOBHE
XUMHYECKHUX JJIEMEHTOB. Opranoressl, MaKpO3JIEMEHTHI, MHUKPO3JIEMEHTHI,

YIABTPAMUKPOIJIEMCHTBI, UX POJIb B )KU3HCACATCIBHOCTH KJIICTKW U OpraHu3Ma. HeOpFaHquCKHe
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BellecTBa. Bojxa Kak KoJibIOEIb BCEro JKUBOIO, OCOOEHHOCTH CTPOEHHS U CBOMCTBA.
MuHepanpHble coJld. 3Ha4YeHHE HEOPTraHUUECKUX BEIIECTB B KU3HU KJIETKU U OpraHU3Ma.
Opranuyeckue BEIIECTBa — CIIOKHBIE YIIIepoJcoepKaliye coeauHenns. HuskomonexkynspHabie
U BBICOKOMOJIEKYJIIpHBIE OpraHWYeckue BewecTBa. JIumuuael. YrieBoJbpl: MOHOCAaXapHIbl,
nonucaxapuapl. benku. Hykneunoswie kuciortsl: JIHK, PHK. YaBoenne monexynst JJHK B
kieTke. [IpyHIMNManbHOE CTPOEHHE U POJIb OPraHMUYECKUX BELIECTB B KJIETKE U B OpraHU3Me
YeJI0BEKa.
Jemoncrpanus. {uarpammsl: «Pacripenenenne XMMHUYECKHX 3JIEMEHTOB B HEKUBOM MPUPOAE»,
«Pacnpenenenre XUMHUYECKUX 3JEMEHTOB B JKMBOM mpupozae». Ilepumoauueckas Talnuua
aneMeHTOB. CxeMbl U Tabmuuel: «CTpoeHne Moliekylnbl Oenkay, «Ctpoenue monexyisl JTHK»,
«Ctpoenue monekyiasl PHK», «Tunet PHK», «Y nBoenune monexyisl JJTHK.
OcHOBHbIE TOHSATHSA. OpraHoreHsl, MaKpO3JIEMEHTHI, MHUKPO3JIEMEHTHI,
yabTpaMuKpossieMeHThl. CBoiicTBa BoJbl. MuHepanbHble coiu. buononumepsl. Jlunuuel,
JUTION/IBI, YTIeBObI, Oenku, HykienHoBbie kucioTsl (JIHK, PHK). Perumikanus JJHK.
Tema 2.3
CTPOEHUE DYKAPUOTUYECKOU U TPOKAPUOTUYECKOU
KJIETOK (6 u)
Knerounas memOpana, nuroriasma, siipo. OCHOBHBIE OpPraHOU/IbI KJIETKH: 3H]I0IJIa3MaTUYECKas
CeTb, anmapat ['oybJKH, IN30COMbI, MUTOXOHJIPUH, IJIACTU]IbI, puOOCOMBI. DYHKIIMK OCHOBHBIX
qacTedl M OpraHOMIOB KJIETKHM. OCHOBHBIE OTJIMYUS B CTPOECHUM JKUBOTHOM M PACTUTEIBHON
KJIETOK.
XpomocoMmbl, ux crpoeHne U ¢yHkuuu. Kapuotun. 3HaueHHe MOCTOSIHCTBA yuciaa U (HOPMBI
XPOMOCOM B KJIETKaX.
[TpokapuoTnueckast kierka: ¢opma, pa3mepsl. PacnpoctpaHeHue M 3HaueHue OakTepuil B
npupoze. CTpoeHne 6akTepuaIbHON KIETKU.
Jemonctpanusi. Cxembl u Tabmuipl: «CTpoeHUE 3YKapUOTHYECKOW KiIeTku», «CTpoeHue
KUBOTHOU KJIETKH», «CTpOEHUE pacTUTENbHON KieTkn», «CTpoeHue xpomocom», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.
JlabopaTopHble U NpaKkTHYecKue padoTbl
Habmtoienue ki1eTok pacTeHU U )KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX Mpenaparax.
CpaBHeHUE CTPOCHHUS KJIETOK pacTEeHHH, )KUBOTHBIX, TpUOOB 1 OakTepuit
(B hopme TabnuIsl)*.

IIpuroroBneHue 1 onMcaHNe MUKPOIPENAPAaTOB KIETOK PACTEHUH.

HabGmronenne  mnazMonm3a M JAemjia3Moiid3a B KJIETKAaX — KOXKHIBL  JIyKa.

q)epMeHTaTI/IBHoe paciCTVICHUE MEPOKCHUAA BOAOPOJa B paCTUTCIBbHBIX U ) KUBOTHBIX KJIETKax
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OcHoBHbIE MOHATHA. DyKapuoTHueckas kierka. Kierounas memOpaHa, MHUTOILIAa3Ma,
anpo. OCHOBHBIE OpraHoubl KIETKH. OCOOCHHOCTH PpACTUTENbHOM M KUBOTHOW KIIETOK.
Xpomocomsl. Kapuotun. JAuniaouaHbiil U rarmiouaHblii Habopsl xpomocoM. TIpokapuoruyeckas
KJIeTKa, OaKTepHs.

Tema 2.4

PEAJIM3AIIMS HACJIEJICTBEHHOM MH®OPMAIIUN

B KJIETKE (2 u)

JHK — nocutenp HaciencTBeHHOW WHpOpManuu. ['eHeTHYeCKWid KO, €ro CBOWCTBa. [ 'eH.
buocuntes 6enka.

JNemoncrtpanus. Tabnuma «[ enernueckuii koay», cxema «brnocunres Oenkay.

OcHoBHbIC NOHATHA. [eHeTMYeCKMH KOJA, TpPHUIUIET, TIeH.TpaHCKpUILUsA, TPaHCIILUs,
MaTPUYHbBIA CUHTE3.

Tema 2.5

BUPYCHI (/2 4) Bupycsl — HeknetouHas ¢opma >ku3HH. OCOOCHHOCTH CTPOCHHS H
pa3MHOXEHHsA. 3HAue€HWE B TPUPOAEC M IKU3HH dYeloBeKa. Mepsl NpOo(UIaAKTHKH
pacnpocTpaHeHus BUpYCHBIX 3a0oneBanuii. [Ipodunaktuka CITN/a.

JMemoncrpanus. Cxema «Ctpoenue Bupycay, tabnuna «lIpodunaxrtuka CIT1/ax.

OcHoBHbIe noHATHA. Bupyc, 6akTepuodar.

HPEAMETHBIE PE3YJIbTATBI ObYUEHUA

Yyamuiics JOJIKEH:

- XapaKTepU30BaTh BKIIA/ BBIIAIOIINXCS YUYCHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH,
-XapaKTepU30BaTh POJb OMOJIOTHU B (POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

- XapakTepu30BaTh COJEp)KaHHE KJIETOYHOM TEOpUU M MOHMMATh €€ Pojb B (hOpMHUpPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

- 3HaTh UCTOPUIO U3YyUECHUS KIIETKU;

- UMETh TPEJCTaBIEHWE O KJIETKE KakK IE€JOCTHOW OMOJOTHYECKON CHUCTEME; CTPYKTYpPHOM,
(YHKIIMOHATBLHON ¥ TEHETUYECKON AMHUIIE )KHUBOTO;

- IPUBOJUTH TOKA3aTENbCTBA (APTYMEHTAIINIO) €AMHCTBA KUBOW M HEKUBOU MPUPOJIBI, POACTBA
JKUBBIX OPraHU3MOB;

- CpaBHUBaTh OMOJOTMYECKHE OOBEKTHl (XMMHUYECKHH COCTaB TeNl KUBOM M HEKHUBON
HMPUPOJBI, DYKAPUOTUYECKHE M NPOKAPUOTUYECKHE KIETKH, KIETKHM PACTeHHH, >KUBOTHBIX W
rpuboB) 1 (HOPMYIHPOBATH BBIBOJIbI HA OCHOBE CPaBHEHHUS;

-IIPEJICTABIIATh CYLITHOCTh M 3HAYEHME IpOLIecca pealn3alluy HacleACTBEHHOW MH(popMaluu B

KIIETKE;

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 34 ot 31.01.2024. UcnonHutens: Hukonaes M.A. 0 AIEKTPOHHbINA
CrpaHunua 16 n3 31. CTpanuua cosaara: 31.01.2024 10:02 =¥ TATAPCTAH



- IPOBOAMUTH OMOJIOTHYECKUE UCCIIE0BAaHM: CTABUTh OINBITHI, HAOII01aTh U ONMCHIBATH KIIETKH,
CpaBHUBATh KJIETKH, BBIACIATH CYIIECTBEHHBIC IIPU3HAKU CTPOCHUS KJIETKU U €€ OPraHOUIOB;
- II0JIb30BATHCS] COBPEMEHHON LIUTOJIOTUYECKON TEPMHUHOJIOTUEH;
- UIMETb IIPEJCTABICHUS O BUPYCaX U UX POJIM B )KU3HU JIPYTUX OPraHU3MOB;
- 000CHOBBIBaTh W COOJIOJATh MEPhl MPO(HIAKTUKA BUPYCHBIX 3a00JICBaHHMM (B TOM YHCIIE
BUY-undexiun);
-HaXOJUTh OHMOJIOTUYECKYI0 HH()OPMALUIO B PA3HBIX HCTOYHHUKAX, APTyMEHTHPOBATH CBOIO
TOUKY 3pEHUS;
- aH&IM3MPOBATh U OLEHMBATH OMOJIOTMYECKYI0 HHPOPMALMUIO, IOIy4aeMyl0 M3 Ppa3HbIX
MCTOYHUKOB.
Paznen 3
OPI'AHU3M (38 u)
Tema 3.1
OPI'AHU3M — EJAMHOE HEJIOE. MHOI'OOBPA3UME XXMNBbIX
OPI'AHU3MOB (/1 1)
MsorooGpa3ue opraHu3moB. OHOKJIETOUYHbIE M MHOIOKJIETOYHbIE OpraHusmbl. KosoHun
OJITHOKJIETOYHBIX OPI'aHU3MOB.
Nemoncrpanus. Cxema «MHOTOOOpazne OpraHu3MoB.
OcHoBHbIe NOHATUSA. OTHOKIIETOYHBIE, MHOTOKJIETOUHbIE OPraHU3MBI.
Tema 3.2
OBMEH BEHIECTB U [IPEBPAIIIEHUE SHEPT'UU (4 u)
OHepreTuyeckuii oOMEH — COBOKYIHOCTh pEaKLUi paclleIUIeHHsI CJIO0KHBIX OpPraHMYecKuX
BeniecTB. OCOOEHHOCTH SHEPreTHYeCKOro oOMeHa y rpuboB U OakTepuil.
Tunbsl nutanus. ABTOTpo(dbl U rerepoTpodsl. OcoOOEHHOCTH OOMEHa BEIIECTB y JKMBOTHBIX,
pactenuii u 6akrepuii. [lnactuyeckuii oOMeH. POTOCHHTES.
JMemoncTpanus. Cxema «I[lytu metabonm3ma B KIETKE.
OcHoBHble NoOHATHS. Merabonu3M, 3HepreTudyeckuii oOMmeH, ruiactuueckuii oomen. ATO.
ABTOTpO(BI, reTepoTpodsl. DoTOCHHTES.

Tema 3.3
PA3MHOXEHMUE (9 u)
Jenenue kietku. MUTO3 — OCHOBA pOCTa, pereHepanuu, pa3BUTHS U OECIOI0r0 pa3MHOKEHHUS.
PasmHuoxenue: 6ecrionoe u nosjaoBoe. THUIbI OECTIONIOro pa3MHOKEHHUS.
[TonoBoe pazmHoxkeHHe. OOpa3zoBaHKE MOJIOBBIX KIETOK. Melo3. OmioJ0TBOPEHHE Y JKUBOTHBIX
U pacteHuil. buonormueckoe 3HaueHHE OIUIOAOTBOPEHHUSA. VICKyCCTBEHHOE OIbUIEHUE Y

pPacTeHUH U OIUIOAOTBOPEHUE Y JKUBOTHBIX.
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JemoncTpanus. Cxembl U Tabmuubl: «MuTO3 U Meio3», «l'ameTorenes», «TuIbl Gecrosoro
pa3MHOXKEHUs», «CTpOCHUE AULIEKIETKH U CIEPMATO3011a».
OcHoBHble NMOHATHSA. JKU3HEHHBIA LMK KIETKA. MHUTO3, OMOJIOTMYECKOe 3HauyeHue. THIIbI
Oecnosioro  pasmMHOkeHHs. [lojoBoe pa3MHOXKEHHE H €ro OHOJIOTMYECKOE 3HAYCHHE.
PaznenbHOMONBIE OpraHu3mMbel U repMadpoauThl. SiiekieTka U criepMaTo3ou. ['amerorexHes.
Meii03, 610I0rnYecKoe 3HaUCHHE.
Orm1010TBOPEHHUE: HAPYKHOE U BHYyTpeHHee. J[BOITHOE OIJI0IOTBOPEHHE Y PACTCHHUIA.
Tema 3.4
NHINBUAYAJIBHOE PA3BUTHUE OPTTAHU3MOB (OHTOI'EHE3)
(4 1)
[Tpsimoe u HempsiMoe pa3BUTHE. DMOPHOHAIBHBIA M TIOCTIMOPHUOHAIBHBIA TIEPUOIBI PA3BUTHAL.
OcHoBHbIe 3Tanbl S3MOprorenesa. [I[puunHbI HapyLIEHU pa3BUTHS OPraHU3Ma.
OnToreHe3 uenoBeka. PemponykTUBHOE 370pOBBE; €ro 3HaueHUE Uig OyAyIIHUX IOKOJICHUN
monen. [locnencTBust BAMSHUS AJIKOTOJsl, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HAa pPa3BUTHE
3apojbiiia yenoBeka. [lepropl mocTaMOpHOHATIEHOTO Pa3BUTHS.
JMemoncTpamnus. Tadauiel: «OCHOBHBIC CTAUU OHTOreHe3a», «[IpsMoe u HelpsiMoe pa3BUTHE.
Tabmuupl, ¢ororpaduu, auarpaMmbl M CTaTUCTHYECKHUE JAaHHBIE, JIEMOHCTPUPYIOIIHE
MOCJICACTBHSI BIIMSIHUASI HETaTUBHBIX (DAKTOPOB Cpelibl HA Pa3BUTHE OPTaHU3MA.
OcHoBHble moOHATHS. OnTorene3. Tumbl pa3BUTHS: TPSIMOE U HENpsMoe (pa3BUTHE C
MeTamMopdo30M). DTanbl SMOPUOHAIBHOTO pa3BUTHS. [leproabl MOCTIMOPHOHATBHOTO PAa3BUTHAL.
Bpennoe BnusiHME KypeHHs], aJIKOTOJIsl, HAPKOTHUECKUX MPENapaToOB HA pa3BUTUE OpPraHu3Ma U
MIPOJIOJKUTEIIBHOCTD KU3HU.
Tema 3.5
HACJIEJJCTBEHHOCTb 1 UBMEHUYMBOCTD (15 u)
HacnencTBeHHOCTP M M3MEHYMBOCTH — CBOWCTBA oOpraHu3ma. ['eHeTMka — Hayka o
3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH U U3MEHYHUBOCTH.
I'. Mennenb — OCHOBOIIOJIOKHUK TE€HETHKU. 3aKOHOMEPHOCTH HACIIEOBaHUsI, YCTAaHOBJICHHBIC
I Mennenem. Mounorubpuanoe ckpemuBanue. IlepBblii 3akoH Mengenss — 3aKOH
JoMuHUpoBaHus. Btopoil 3akoH MeHnzaenss — 3aKOH paculeruIeHHs. 3aKOH YHCTOTHI TaMer.
Jurubpunnoe ckpemubanue. Tperuit
3aK0H MeHaens — 3aKOH HEe3aBUCUMOTO HACJIeIOBaHMs. AHAIU3UPYIOIIEE CKPEITUBaHHE.
XpoMocOMHast Teopusl HaciaeACTBEHHOCTH. CIENIEHHOE HAacaeA0BaHUE MPU3HAKOB.
CoBpeMeHHbIE TPEACTABICHUS O TeHEe U TeHoMe. B3aumoaeiicTBue reHos.

I'enernka moma. IlomoBeie XPOMOCOMBI. CuerieHHoe ¢ IOJIOM HacCJI€JOBaHUC.
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3aKOHOMEPHOCTH M3MEHUYUBOCTH. HaciencTBeHHas M HEHACIeICTBEHHAs: W3MEHYUBOCTD.
MoaudukaonHas ©3MEHYHMBOCTh. KOMOMHATHBHAS ¥ MyTallMOHHAS U3MEHYMBOCTh. MyTanuu.
Tumb! myranuii. Myrarennsie (akTOpBI.
3HaueHUe reHeTUKHU U1 MEIULIMHBL. BiinsgHne MyTareHoB Ha
opranu3sM yesnoBeka. HaciencrBeHHble 601€3HH 4eI0BEKa, UX IPUYMHBI U IPOPHIAKTHKA.
JNemoncTtpanus. CxeMmbl, HWUTIOCTPUPYIONIE MOHOTHOPUAHBIE U TUTHOPUIHBIE CKPEUIMBAHUS;
CLICIJICHHOE HACIEOBaHUE IPU3HAKOB; IIEPEKPECT XPOMOCOM; HACIIEIOBAHME, CLEIICHHOE C
nojgoM. Ilpumepbl MoIuGUKAIMOHHON H3MEHYMBOCTH. Matepuaiibl, JE€MOHCTPUPYIOILUE
BJIIMSIHUE MYTarcHOB Ha OPTaHU3M Y€JIOBEKa.
JlabopaTopHble U npakTHYecKue padoTbl
CocraBieHne NpoCTEHIINX CXEM CKpEIMBAHUS
Penienue aneMeHTapHbIX TEHETUYECKUX 3a7a4
CocrasieHre U aHaIU3 POJOCIOBHBIX YEIOBEKA
W3yuenne m3MeHYMBOCTH (M3y4eHHE MOAM(DHUKANMOHHON M3MEHYMBOCTH HA OCHOBE M3YYCHUS
(eHoTHIIa KOMHATHBIX UJIU CEJIbCKOXO03SIICTBEHHBIX PACTEHUI)
BbisiBIeHHE MCTOUHUKOB MYTareHOB B OKpYXarolled cpefe (KOCBEHHO) M OLIEHKa BO3MOXHBIX
IIOCJIEACTBUM UX BJIMSHUS HA OPTaHU3M.
OcHoBHBbIe MOHATHA. HacneJaCTBEHHOCT, W U3MEHYMBOCTH. [ €HOTHN,  (EHOTHIL.
['uOpunonornueckuii MeToj, cCKpeuuBaHue. [|OMMHAHTHBIM, peLecCUBHBIM. ['eHbl, aienu.
3aKOHOMEPHOCTH HACJIENOBAaHUS MPU3HAKOB. 3aKOH YUCTOTHI TraMeT. AHaJIU3UpYHOLIee
cKkpemuBanue. XpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. I'eHerndeckue Kaprel. IeHOM.
AyTOCOMBI, TOJIOBbIE XpOMOCOMBI. Moau¢ukanronHas u3MeHuYMBOCTh. KoMOuHaTHBHas u
MyTallMOHHasi U3MEHYMBOCTh. MytareHHsle ¢aktopbl. HacnencrBennolie Oosiesnu. Meauko-
TE€HETUYECKOE KOHCYJIBTUPOBAHUE.
Tema 3.6
OCHOBbBI CEJIEKIUHN. BUOTEXHOJIOT'UA (5 u)
OCHOBBI CeJeKIMU: METOJbl M JOCTIKEeHUsA. ['eHeTnka - TeopeTuuyeckas OCHOBa CEJEKIIHH.
Cenexuus. Yuenne H. M. BaBuioBa o 1eHTpax MHOrooOpa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX
pacteHnii. OCHOBHBIE METOJbl CEIEKIMU: TMOPUAM3ALUSA, UCKYCCTBEHHBIH O0TOOp. OCHOBHBIE
JIOCTH>KEHMS Y HAIIPABJICHUS Pa3BUTHS COBPEMEHHOM CEJIEKINN.
brorexHoIOrus: TOCTHKEHUS W NMEPCHEKTUBBI pa3BUTHA. I'eHHas nHkeHepus. KioHupoBaHue.
['eneTnueckn MOJIU(PHUIMPOBAHHBIE OPraHU3MbI. DTHYECKHE AaCHEeKTBl PAa3BUTHUS HEKOTOPBIX
UCCIIEIOBaHUN B OMOTEXHOJIOTUHU (KIIOHUPOBAHUE YEIIOBEKA).
Jemonctpanusi. Kapra-cxema «lleHTpbl MHOrooOpa3usi M TNPOUCXOXKICHHUS KYJIbTYpPHBIX

pacteHuii». ['epbapHble MaTepuanbl U KOJJIEKLHUHA COPTOB KYJIbTYpPHBIX pacTeHHil. TaOmuisl:
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«Ilopogsl AOMaIIHUX JKUBOTHBIX», «CopTa KyJIBTYpHBIX pacTeHui». CxXeMbl CO3AaHuA
TeHETUYECKH MOJIU(UIIMPOBAHHBIX MPOAYKTOB, KIOHHPOBAaHHUS OpraHU3MoB. MaTepuasl,
WITIOCTPUPYIOIINE TOCTUKEHUS B 00JIACTH OMOTEXHOJIOTHH.
Ikekypeusi: MHOroodpasue COpTOB paCTeHUN U OPOJT YKUBOTHBIX, METO/IbI
uX BbIBeJIeHUS ((pepMa, CeeKIIMOHHAs CTaHIUsl, CETbCKOX03SiICTBEHHAs BHICTABKA).
JlabopaTopHble U NpakTHYecKue padoTbl
AHau3 ¥ OLEHKA ITUYECKUX aCIIEKTOB Pa3BUTUS HEKOTOPBIX
UCCJIEIOBAaHUM B OMOTEXHOJIOTUH.
OcHoBHble mnoHaTHA. Cenexkuus; rubpuauzanus u  ordop. CopT, mnopona, MITaMM.
buotexnonorus. I'ennas wumxenepus. KionupoBanue. ['eHeTmyecku MOIUGPHUIIMPOBAHHBIC
OpraHU3MBlI.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamumiics 10mKeH:
- XapaKTepu30BaTh BKJIA/ BBIIAIOIIMXCS YICHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

- XapaKTepu30BaTh POJIb OMOJIOTHH B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;
- UIMETb MpejcTaBlieHue 00 opraHu3Me, ero CTPOSHUH U Mpoleccax KU3HEIeATEIbHOCTH (00MeH
BEIIECTB, Pa3MHOXKEHUE, JIeJICHHE KIIETKH, OILI0I0TBOPEHHUE ), MHOTOOOPa3HH OPraHU3MOB;
- BBIICNIATH CYIIECTBEHHbIE IMPU3HAKM OPIraHW3MOB (OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX),
CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI, CBOWCTBA M MPOIECCHI (TUTACTHYECKUN U IHEPTETHIECKUI
oOMeH, Oecrmonoe U TOJOBOE Ppa3MHOXKEHHE, MHTO3 M Meio3, HMOpPHOHAIBHBIH U
NOCTAMOPHOHANIBHBI  MEpUOJ, MpsIMOe M HENpsMOe pa3BUTHE, HACIEICTBEHHOCTh H
U3MEHYUBOCTb, JOMUHAHTHBIA M PELECCUBHbINA) U (OPMYIUPOBATH BBHIBOJBI HAa OCHOBE
CpPaBHEHHS;
- NIOHUMAaTh 3aKOHOMEPHOCTH HHAMBHUIYAJIBHOTO Pa3BUTHUsI OPraHU3MOB, HACIEACTBEHHOCTH U
W3MEHUYUBOCTH;
- XapakTepu3oBaTh cojepkanue 3akoHoB I'. Mennena u T. X. Moprana u moHUMarh UX POJib B
(bOpMHUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHBI MUPAa;
- pemath JJEMEHTAapHbIE TE€HETUYECKHE 3a7aud, COCTaBIATh DIIEMEHTApHBIE CXEMBI
CKpEIHBAHHUS; N10JIb30BAThCS COBPEMEHHOM N€HETUUECKON TEPMUHOJIOTUEN M CUMBOJIMKOM;
- IPUBOJIUTH JI0OKA3aTENbCTBA POJCTBA KUBBIX OPraHU3MOB HAa OCHOBE IMOJIOXKEHUHM T€HETHKU U
AMOPHOJIOTUH;
- OOBSICHATH OTPULATEIbHOE BIHMSIHHUE AaJKOTOJs, HUKOTWHA, HAPKOTHMYECKUX BEIECTB Ha
pa3BUTHE 3apOJIbIIIA YETIOBEKA; BIUSIHUE MyTarecHOB Ha OpraHU3M 4€JIOBEKa;
- XapakTepu30BaTb HapYyIICHHS pa3BUTHS OpPraHU3MOB, HACJEJICTBEHHbIE 3a00JeBaHUS,

OCHOBHBIC BH/IbI MYTaHHﬁ;
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- 000CHOBBIBATh U COOMIOAATh MEPbl MPOGUIAKTUKN BPEIHBIX PUBBIYCK (KypeHHUE, aKOTOJIN3M,
HapKOMaHHsA);

-BBISIBJISITh UCTOUHUKH MYTAareHOB B OKPY’KarolIei cpejie (KOCBEHHO);

- uMeTh npexactaBieHue o6 yuenuun H. WM. BaBuioBa o ueHtpax MHOrooopasus u
MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHIA;

- XapaKTepru30BaTh OCHOBHBIE METOBI U JOCTHKCHHUS CENICKIINU; OIICHUBATH dTHUECKUE ACTICKTHI
HEKOTOPBIX HCCIEAOBaHUN B 00JacTM OHMOTEXHOJOTMU (KJIOHUPOBAHHE, HUCKYCCTBEHHOE
OILIOIOTBOPEHUE, HAIIPABJIIEHHOE U3MEHEHHE TeHOMA);

- OBJIa/IEBaTh YMEHUSIMH M HaBBIKAMH MOCTAHOBKU OMOJIOTHUYECKUX IKCIEPUMEHTOB U OOBIICHSITD
UX PE3YJbTaTHI;

- HAXOJWUTh OHOJOTHYCCKYI0O HH(OPMAIUIO B Pa3HBIX HCTOYHHKAX, apryMEHTHPOBATH CBOIO
TOUKY 3pEHHUS;

- aHaNU3UpOBaTh M OIEHUBATh OHMOJOTHYECKYI HWH(OpPMAIHIO, TOJYy4aeMyl H3 pPa3HBIX
HUCTOYHUKOB.

3axmtouenue (1 u)

PesepBHoe Bpems —6 u.

11 KJIACC (2 4 B HeaeJ10, Bcero 68 u,
12 4 — pe3epBHOE BpeMsI)
Beenenue (1 u)
Pazpnen 1
BU/ (36 u)
Tema 1.1
MCTOPUS SBOJIIOLIMOHHBIX UIEH ( 7 u)
Hcropus »BOMIOIMOHHBIX Haed. Pa3Butue Ononoruu B JOAAPBUHOBCKUN MepHO. 3HaYEHUE
pao6ot K. Jlunnes, yuenus XK. b. Jlamapka, Teopun XK. KioBbe. [Ipennocbuiku BOZHUKHOBEHUS
yuenuss Y. [lapsuna. DBomornmonHas teopust Y. JlapBuHa. Poiib 3BOJIIOIMOHHONW TEOPHH B
(opMHpPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA.
HMemoncrpanus. Kapra-cxema mapuipyra nyremectBus Y. J[apsuna. ['epOapHbie MaTepHansl,
KOJUIeKIMK,  Qororpaduuu  Opyrue  MaTepuaibl, IIOKa3bIBAIOIIME  HMHJIWBUIYaJbHYIO
M3MEHYUBOCTb U Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX.
OcHoBHbIe MOHATHA. DBoIoNMs. Kpeannonusm, TpaHCcGOpMH3M, IBOIIOIUOHU3M. [ 'pynmoBas
U WHAMBHIyalbHas H3MEeHUMBOCTh. VckyccTBeHHBIH 0TOOp. Bopnba 3a cymiecTBoBaHue.
EcTecTBenHsIit 0oTOOD.

Tema 1.2
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COBPEMEHHOE 5BOJIIOIIMOHHOE YYEHME (16 u)

Bun, ero kpurepun. Ilomynsuusa — CTpyKTypHas €QuHMIA BUJA, €IMHULA SBOJIIOLMH.
CuHreTnyeckass TEOpHsl 3BOJIOLUU. J[BHIKyLME CHIJIBI 3BOJIOLMU: MYTAllMOHHBIM Ipolecc,
HOMYJISILUOHHBIE BOJIHBI, U30JISI1IUsA, €CTECTBEHHBIH 0TOOP;

UX BJIMSHUE Ha TeHOQOHA NOMyIAuU. JIBrKymnil 1 cTaOUIN3UpPYIOIUI €CTECTBEHHBIM 0TOOD.
Ajanrtanyy OpraHu3MOB K YCIOBUSAM OOMTaHUS KaK Pe3y/ibTaT IEHCTBHUS €CTECTBEHHOTO 0TOOpA.
Bunoobpa3zoBanue kak pe3ynbraT 3Boonud. CriocoOb!l U ITyTH BUI000pa30BaHMS.

CoxpaHenue MHOrooOpas3usi BUJOB KaK OCHOBA YCTOWYMBOIO pa3BUTHs Ouochepsl. I'naBHbIE
HalpaBJIeHUs SBOJIIOLMOHHOrO Ipolecca. buonornyeckuii mporpecc u 6MOIOrHYECKU perpecc.
[TpyunHBI BBIMUPAHUSI BUJIOB.

JlokazaTenbcTBa IBOJIIOLIMY OPraHUYECKOIO MUPA.

JemoncTpanus. CxeMa, WUTIOCTpUpYIOLIash KpUTepun Buja. Tabauibl U cxembl: «/[Brmxymiue
CWIIbl 3BOMIOLMKY», «OOpa3oBaHHe HOBBIX BUAOB», «CXOJCTBO HAyajbHBIX CTaAUN
HMOpPHOHAIILHOTO Pa3BUTHS MO3BOHOYHBIX». l'epOapuu, KOJUIEKIMM M JpYyrue HarjisaHble
MaTepHalbl, JIEMOHCTPUPYIOIINE TPUCTIOCOOJIEHHOCT, OpPraHM3MOB K cpene OOWTaHus u
pe3yibTaTel BHA00Opa3oBaHusA. TaOmuupl, MyJIskM M Jpyrue HarjsiiHble MaTepuasbl,
JIEMOHCTPHUPYIOLUE FOMOJIOTUYHbIE M AHAJIOTUYHBIE OpPraHbl, UX CTPOCHHUE U MPOUCXOXKIECHUE B
OHTOI'€HE3€; PYIUMEHTHI U aTaBU3MBI.

JlabopaTropHble M NpaKkTHYeCKHEe PA0OThI

Onucanue oco6eil Bua o Mophosoru4eckoMy KpuTepuro™*.

BeIsiBIeHNEe H3MEHYMBOCTH Y 0COOEH 0JTHOTO BUAA.

BrisiBnenue npucnocobieHuil OpraHu3MoB K cpesie oOuTaHus ™.

JKCKypeus

Msoroo6pa3ue BUA0B (OKPECTHOCTH LIKOJIBI).

OcHoBHble NOHATHS. Bup, nonynsnus; ux kpurepuu. ['eHopons. JBHKyIME CHIIbI SBOJIOLUU:
MYTAI[MOHHBINA TPOIIECC, MOMYJISAIIMOHHBIE BOJIHBI, H30JISIIIUS, €CTECTBEHHBIN 0TOOp. JBHXKYyIIniA
U cTabuiusupyroumii otoop. CrnocoObl U yTH BUI00OPA30BAHHUS.

Tema 1.3

[MTPOUCXOXJIEHUME )XM3HU HA 3EMIJIE (6 )

Pa3Butne npencraieHuii 0 BO3HUKHOBeHUU ku3HUA. OnbITel @. Penu, JI. [1actepa. I'unotessl o
MIPOUCXOXKICHUHN KU3HU.

CoBpeMeHHbIE B3IIISIIb HA BOSHUKHOBEHUE kU3HU. Teopus OnapuHa—XosaeliHa. Y clloKHEHNe
YKUBBIX OpPraHU3MOB Ha 3eMJI€ B IIPOLIECCE IBOJIIOLIUH.

JemoncTpanusi.CxeMbl: BOSHUKHOBEHHE  OJHOKJIETOUYHBIX JYKAPUOTHUECKUX OPTraHU3MOBY,

«OBOJIIOLIMST PACTUTEIILHOTO MHUpa», «OBOJIOLHMS >KUBOTHOTO MHpa». Pempoaykuuu KapTuH,
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nzo0paxaronux ¢iaopy u dayHy pazIu4HBIX 3P W HepuonoB. OKaMEHENIOCTH, OTHEYaTKH

OpTraHu3MOB B IPCBHUX IMOPOAAX.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

AHanu3 ¥ OLEHKA Pa3IMYHbIX TUIIOTE3 IPOUCX0KICHHUS )KU3HHU.

IKCKypeust

Ucropust pa3BuTHs )KU3HU HA 3emiie (KpaeBeAueCKUui My3ei).

OcHoBHbIe noHsATHSA. Teopus Onapuna — XonjaeiiHa. XumMudeckas 3BoJitonusa. buonoruueckas
sBommonus. [locTenenHoe ycinoxkHeHHe OpraHu3aluy U MPUCIOCOOICHUS! K YCIOBHSIM BHEIIHEH
Cpeibl OpraHU3MOB B MPOIECCE IBOJIIOIUH.

Tema 1.4

[MPOUCXOXIEHUE YEJIOBEKA (/7 1)

['unoTe3sl npoucxoxaeHus yenoBeka. [lonoxeHnne yenoBeka B CUCTEME JKUBOTHOTO MUpa (KJ1acc
Muinekonuraromme, otpsan [Ipumatsl, pox Jlroamn). IBonronus 4enoBeka, OCHOBHBIE dTarbl. Packl
yenoBeka. [Iporcxoxienne yenoBeueckux pac. BumoBoe e1MHCTBO Y€I0BEUECTBA.
Jemoncrpanusi. Cxema «OCHOBHBIE 3Tallbl BOJIOLMU YeJIOBEKa». Tabuuiibl, H300paxaromiue
CKEJIEThI YEJIOBEKA U IOBOHOYHBIX )KMBOTHBIX.

JlabopaTropHble M NpaKkTHYeCKHe Pa0OThI

BrisiBenne npu3HAKOB CXOJICTBA 3apOJBIINICH YeJOBEKa W JPYrUX MIICKOMHUTAIONIUX Kak
JI0Ka3aTeJIbCTBO UX POJICTBA.

AHanu3 1 OLEHKA Pa3IMYHbIX TUIIOTE3 MPOUCX0KICHUSI YETIOBEKA.

JKCKypeus

[IpoucxoxaeHNE 1 SBOIONHS YeTOBeKa (MCTOPUUECKHUM MU KPaeBEeTUECKHUI My3€eil).
OcHoBHble noHsaATHA. [IpoucxoxnaeHue udenoBeka. OCHOBHBIE ATallbl 3BONIOLUU. J[BHOKyIIMe
CHUJIBI aHTponoreHe3a. YenoBeueckue packl, UX €UHCTBO.

MHNPEAMETHBIE PE3YJIbTATHI ObBYUYEHUSA

VYuamuiicst JOJIKEH:

- XapaKTepU30BaTh BKIIA/ BBIAAIOIIUXCS YUCHBIX B PA3BUTHE OMOJIOTUYECKON HAYKH,

- XapaKTepU30BaTh POJIb OMOJIOTHHU B (POPMUPOBAHUN HAYIHOT'O MUPOBO33PEHUS;

- TIOHUMAaTh CYIIHOCTh OJBOJIOIMOHHON TEOPHH, CIIOXKHBIE W TPOTUBOPEUMBHIC TYTH €€
CTAaHOBJICHUS, BKJIa] B (HOPMUPOBAHNE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUDA;

- BBIICTSTH CYIICCTBEHHBIE TPU3HAKK OHOIOTUYECKUX OOBEKTOB (BHIOB) M MPOIECCOB
(eficTBME HMCKYCCTBEHHOTO W €CTEeCTBEHHOro 0TOOpa, GopMHUpOBaHHE MPUCTOCOOIECHHOCTH,
o0pa3zoBaHuEe BUIOB);

- 00BACHSTE IMPUYKUHBI 3BOJIIOOWH, U3MCHACMOCTU BU0B,
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- TIPUBOJUTH JOKA3aTeIhCTBA (apTyMEHTAIMIO) HEOOXOIMMOCTH COXPaHEHHUsT MHOT000pasus
BU/IOB;
- YMETh TOJI30BATHCS OMOIOTHYECKOM TEPMUHOJIOTHEN M CHMBOJIUKOI;
- pelaTh dJIeMEHTapHble OMOJIOTUYECKUE 3aauu;
- OIHUCBIBATh 0CO0EH BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO;
- BBISIBJIATH IIPUCTIOCOOJIEHUS] OPraHU3MOB K Cpezie OOUTaHUS;
- CPaBHUBAThH MPOLIECCH €CTECTBEHHOTO M UCKYCCTBEHHOT'O 0TOOPA;
- aHAJIM3MPOBAThb U OICHUBATh PA3JIMYHBbIE TUIOTE3bl MPOUCXOXKICHHS KU3HU U YEJIOBEKa;
apryMEeHTHPOBATh CBOIO TOUYKY 3PEHUS B XOJ€ IMCKYCCHIl IO 00CYK/IEHUIO TUIIOTE3 CYIIHOCTH U
IIPOUCXOXKACHUS KU3HU, IPOOIEMBI IPOUCXOXKIECHUS YEIOBEKA;
- OBJIaJIeBaThb YMEHUSMU U HABBIKAMU IOCTAHOBKU OMOJOTMYECKHX SKCIIEPUMEHTOB U YUUTHCS
OOBSCHATH UX PE3YIbTATHI;
- HaXOJUTh OMOJIOTUYECKYIO HHPOPMAIUIO B Pa3HBIX HCTOYHUKAX;
- aHAIM3MPOBATh M OICHHWBATH OHMOJOTUYECKYI0 HWH(POPMALHUIO, TOIy4aeMyl0 H3 Ppa3HBIX
MCTOYHUKOB.
Pa3nen 2
IKOCHUCTEMBI (20 u)
Tema 2.1
OKOJIOTUYECKUE ®AKTOPHI (5 u)
Opranu3m u cpena. llpeamer u 3amauM  SKOJOTMM. OKOJOTHYECKUE (DAKTOPBI Cpeabl
(abnotnueckue, OMOTHYECKHE, AHTPOIOIEHHbIE), HX 3HAUEHHE B JKU3HU OPraHHU3MOB.
3aKOHOMEPHOCTH BIUSHHUS SKOJIOTMYECKUX (DaKTOpOB Ha oOpraHusMmbl. B3auMooTHomeHus
MEXJy OpraHu3MaMu. MeXBUIOBBIE OTHOLICHHS: Mapa3uTU3M, XUIIHUYECTBO, KOHKYpPEHIUS,
cUMOHO03.
Jemoncrpanusi. Harnsaaele Marepuaibl, JEMOHCTPUPYIOIIME BIMSHUE OSKOJIOTMYECKHX
(akTOpOB Ha JKMBbIE OpraHu3Mbl. [Ipumepsl cumMOKo03a B Ipupoie.
OcHoBHbIe NOHATHA. DKoorusi. BHemHssa cpena. Dkomoruyeckue (HakTopbl. AOHOTHYECKHUE,
OMOTHUYECKUE U aHTPONOreHHbIe (akTopsl. [lapazuTusm, XUIIHUYECTBO, KOHKYPEHIINS, CUMOHO3.
OKojoruyeckasi HUIIA.

Tema 2.2
CTPYKTYPA BDKOCUCTEM (7 u)
BunoBas u mpocTpaHCTBEHHas CTPYKTypa 3kocucTeM. [InieBsle cBsA3HM, KpyroBOpoT BELIECTB U
IIPEBPALIEHMSI JHEPTUH B DKOCHCTeMaXx. [ [puurHBI yCTOHYMBOCTH U CMEHBI SKOCHCTEM. BiusiHue

YCJIO0BEKA Ha DKOCHUCTEMBI. I/ICK}’CCTBCHHLIG COO6HIGCTBa — arponcHO3kbI.
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HMemoncTpanusa. Cxema  «[IpocTpaHCTBeHHas  CTPYKTypa  OKOCHUCTEMBI  (SIPYyCHOCTH
pacTuTenbHOro coobmecTBa)y. CXeMbl U TaOIHIbl, TEMOHCTPUPYIOIINE MUIIEBBIC ST U CETH;
HKOJIOTHYECKUE MUPAMHUIBI; KPYTOBOPOT BEIIECTB U SHEPTHH B IKOCHUCTEME.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

CocraBieHue cxeM Iepeiayy BellecTBa U SHepruu (Lierneil muTaHus) B 3Kocucteme™.
BrlisiBnieHrEe aHTPOMOTEHHBIX M3MEHEHHH B IKOCHCTEMax CBOCH MecTHOcTH (B BHIE pedepara,
MpEe3eHTAIMH, CTCHIOBOTO JIOKIa1a U mp.)**.

CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOJHBIX SKOCUCTEM U arpO3KOCHCTEM CBOEH MECTHOCTH.
HccnenoBanue U3MEHEHH B SKOCUCTEMAaxX Ha OMOJIOTHYECKUX MOJAECISAX (aKBapUyM).

Pemenue skonornyeckux 3aaad.

JKCKypeus

EctectBenHble (jec, moyie U JIp.) U MCKYCCTBEHHbIE (MapkK, cajll, CKBEp ILIKOJIbI, epMa U Jp.)
9KOCUCTEMBI.

OcHOBHbBIE MOHATHA. OKOCHCTEMa, OHOreoleH03, OWOIeH03, arporeHo3. I[IpoayieHTsl,
KOHCYMEHTBI, PeIYIICHTHI. [IHIIeBbIe 1INy U CeTH.

Tema 2.3

BUOCOEPA — I'NIOBAJIBHASI DKOCUCTEMA (4 1)

buocepa — rmobanbHas skocucrema. CoctaB u cTpykrypa Ouochepsl. Yuenue B. W.
Bepnanckoro o Omocdepe. Ponp xuBeIXx opranusmMoB B Ouochepe. buomacca 3emun.
buonornueckuii KpyroBopoT BeUIeCTB (Ha IpUMEPE KPYroBOpOTa BOJIBI U YIJI€POaa).
HMemoncrpanusi. Tabmuubr u cxembl: «CtpykTypa Ouocdepni», «KpyroBopor BoIbl B
ouochepe», «KpyroBopor yriepoma B Ouochepe». Harmsmueiii mMarepuan, oOTpa)xaromun
BHJIOBOE pa3HOOOpa3re KUBbIX OPraHU3MOB OHochephI.

OcHoBHble noHsATUs. buocdepa. )KuBoe BemecTBo, GMOreHHOE BELIECTBO, KOCHOE BEILECTRBO,

OMOKOCHOE BellecTBO. buomacca 3emuu.

Tema 2.4

BUOC®DEPA 1 YEJIOBEK (4 u)

buocthepa u wuyenoek. [moOalbHBIE HKOJIOTMYECKHME TMPOOIEMBI U TYTH HUX pPEIICHUS.
[TocnencTBust AESATENIBPHOCTH 4YeNOBEKa ISl OKpyxkaromied cpenpl. IlpaBuna moBeneHus B
npupoHOH cpene. OXpaHa MPUPOIBI U PAIMOHATBHOE UCIIOIH30BaHNUE MTPUPOTHBIX PECYPCOB.
JemoncTpanusi. Tabmuibl, WUTIOCTPUPYIONIUE TI00adbHBIE SKOJIOTHYECKHE MpoOIeMbl U
MOCJIE/ICTBHSI IESITEIbHOCTU YelIOBeKa B OKpyxkarolie cpere. KapTsl HallMOHAIbHBIX MApKOB,
3all0BEIHUKOB U 3aKa3HUKOB Poccun.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThl
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AHanM3 1 OlIEHKA TOCIIECTBUNA COOCTBEHHOM ESITEIIPHOCTU B OKPYXKAIOIICH cpeie.
AHanu3 U OlleHKa TI00aTbHBIX SKOJOTHIECKUX MPOOJIeM U MMyTeH HX perieHus.
OcHoBHble mNOHATUS. [T00anmpHBIE JKOJNIOTHUECKHWE Mpobnembl. OXxpaHa  MPHPOJIBL
PanmonansHoe mnpupogononb3oBaHue. HanMoHanbHbIE MapKH, 3alOBEIHHKH, 3aKa3HUKU.
Kpacnas kuura. 3akmtouenue (1 1) PesepBroe Bpems — 12 4.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yyamuics Q0JKeH:
- XapaKTepU30BaTh BKJIAJ BBIJAIOIIUXCS YUYEHBIX B Pa3BUTHEONOIOIMYECKON HAYKH;
- XapakTepu30BaTh POJib OMOJOTUHN B POPMUPOBAHUU HAYYHOI'O MUPOBO33PEHUS;
- BBIIENATH CYHIECTBEHHBIC NPU3HAKA OHMOJIOTUYECKUX OOBEKTOB (IKOCHCTEM, OHOChEpbl) U
npoIeccoB (KPYroBOPOT BEIIECTB M MPEBPAIICHUS SJHEPTUH B dKOcHcTeMax 1 Ouocepe);
- 0000marb W CHUCTEeMaTU3HPOBATh NPEJACTABICHUS OO0 JKOCHCTEMax KaK I[eJIOCTHBIX
OMOJIOTHYECKUX CHUCTEMaX, O 3aKOHOMEPHOCTSX, TMPOSBISIIOINIMXCS Ha JaHHOM YPOBHE
OpraHu3aIy KUBOTO (KPYyroBOpOTE BEIIECTB M TMPEBPALICHUSX SHEPTUM, [IUHAMHUKA U
YCTOHYMBOCTH IKOCHCTEM); TIOHUMATh coJiepkanue yaeHus B. M. Bepuaackoro o 6uocdepe;
- IOHUMATh HEOOXOIMMOCTh peallu3allui UAeH YCTOWYMBOTO pa3BUTHsI OMochephl, €e OXPaHbI;

- pa3BUBaTh O0IIEOMOIOTHYECKIE YMEHUS Ha SKOJIOTMUYECKOM COJIep KaHUU: HAOI0aaTh U
BBISBJISITH IPUCIIOCOOJIEHUS] Y OPIraHU3MOB, aHTPOIIOT€HHBIE H3MEHEHHUS B 9KOCUCTEMAX;
- OOBSCHATH IPUYNHBI YCTOUUYHUBOCTH U CMEHBI 9KOCHCTEM;
- TPUBOJUTH JIOKA3aTeNbCTBAa (apTyMEHTAIMI0) HEOOXOAWMOCTH COXPAaHEHHMS MHOT000pa3us
BUJIOB;
- pemiath 3JeMEHTapHble OMOJIOTMYECKHE 3aJlauM; COCTaBJISATh CXEMbI IEpEeHOca BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);
- BBIBISAITh AHTPOIIOTCHHBIE M3MEHEHHS B HKOCHUCTEMAax CBOEH MECTHOCTH; HM3MEHEHHUs B
HKOCHCTEMAaxX Ha OMOJIOTHYECKUX MOJIETISX;
- CpaBHHMBaTh OWOJIOTMYECKHE OOBEKTHI (MPUPOJHBIE IKOCUCTEMBI U arpo3KOCUCTEMBI CBOEH
MECTHOCTH) U (POPMYIHPOBATh BHIBObI HA OCHOBE CPAaBHEHUS;
- 000CHOBBIBATH U COOJIOIATH MIPaBUIIa TOBEICHUS B IPUPOIHOIM cpejie;
- aHAJIIM3UPOBATH U OLIEHUBATH MOCIEACTBUS COOCTBEHHOM JEATEIbHOCTH B OKpY>Kalollel cpene,
r7100abHbIE SKOJIOTMYECKHE TPOOIIEMBI;
- apryMEHTHpPOBaTh CBOIO TOYKY 3PEHHUSI B XOJ€ JIUCKYCCHH MO OOCYKIEHHIO IKOJIOTUYECKUX
npooieM;
- YMETh MOJIH30BATHCS OMOIIOTUYECKON TEPMUHOJIOTHUEN I CUMBOJIMKOI;
- OBJIAJIEBaTh YMEHUSMU M HAaBBIKAMH MOCTAHOBKUA OMOJIOTHYECKUX IKCTIEPUMEHTOB M YUUTHCS

OOBSACHATDH UX PE3YIbTAThI;
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- HAXO/AUTh OMOJIOTMYECKYIO HH(OPMALIMIO B pa3HbIX HCTOYHHKAX;

- QHAJIM3UPOBATh U OLIEHUBATh OMOJOTMUYECKYI0 HH(POPMALIHIO, TIOTYIaeMYIO

U3 pa3HbIX UCTOYHHUKOB.

IIpuMepHBbIi epeyeHb JJAa00PATOPHBIX M MPAKTHYECKUX PadoT

1. Vcrionb30BaHue Pa3iIuYHbIX METOJOB IIPU U3YUYECHUH OHMOJIOTUYECKUX OOBEKTOB (Ha mpumepe
pacTeHuit).

2. HaOmroneHue KIETOK pPACTEHUHM M JKUBOTHBIX I10J MHKPOCKOIIOM Ha T'OTOBBIX
MUKpOIIpenaparax 1 ux OIUCaHue.

3. IIpuroroBnenue, paccMaTpuBaHUE U OIIMCAHUE MUKPOIIPENApaTOB KIETOK PACTCHUN.

4. CpaBHEHHE CTPOCHUS KJIIETOK PaCTEHUH, )KUBOTHBIX, TPHOOB 1 OaKTepHii.

5. Habnronenue mia3mMonusa 1 Jeria3MoiIn3a B KJIeTKaxX KOXKHUIIbI JTyKa.

6. PepMEHTAaTUBHOE PACILEIUIEHUE IEPOKCHIA BOJOPO/A B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKAX.
7. OOHapysxeHue OEeNIKOB, YIIEBOJOB, JIUIUAOB C TIOMOIIbIO KAUECTBEHHBIX pPeaKIHii.

8. MuTO3 B KJIETKax KOHUYMKA KOPEIIKa JyKa.

9. Uzyuenue craamii Meiio3a Ha TOTOBBIX MUKpOIIpENaparax.

10 Pemenue sneMeHTapHbIX 3aj1a4 M0 MOJEKYISIpHONU OHOJIOTHH.

11. BelsiBneHue NPU3HAKOB CXOJCTBA 3apOABILICH YEJIOBEKA U APYTUX IT03BOHOYHBIX KMBOTHBIX
KaK JI0Ka3aTeJIbCTBO UX POJICTBA.

12. CoctaBneHue 3J€MEHTAPHBIX CXEM CKpEIIUBAHMUS.

13. Pemienune 3neMeHTapHBIX T€HETUYECKHX 33124 Ha MOHOTHOPHUIHOE CKPELMBaHUE.

14. 3ydenue pe3yabTaToB MOHOTHOPHUIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HUIIBI.

15. CocraBnenue U aHaJIN3 POJIOCIOBHBIX YETIOBEKA.

16. VI3MeH4YMBOCTh, NOCTPOEHUE BApUALIMOHHOTO PsiJia M BApUALlMOHHON KPUBOM.

17. BblgBIeHHE MCTOYHMKOB MYTareHOB B OKpYXawlledl cpeae (KOCBEHHO) M OIIEHKa
BO3MO>KHBIX [TOCJIEJICTBUI UX BIMSHUS Ha OPraHU3M.

18. AHanM3 U OLEHKa JSTUYECKHX acleKTOB pa3BUTHsI HEKOTOPBIX HCCIEJOBAHUN B
OMOTEXHOJIOTHH.

19. Onucanue gpeHoTHmna.

20. Onrcanue Buaa M0 MOP(HOIOTHUECKOMY KPUTEPHUIO.

21. Onucanue NpUCIocoOICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepa.

22. BeblsBneHHE MNPUCIOCOOTICHUM OPraHU3MOB K BIHMSHUIO PA3JIMYHBIX SKOJIOTHUYECKHUX
(baxTopoB.

23. CpaBHEHHE aHATOMHYECKOT'O CTPOEHUS PAaCTEHUN pPa3HBIX MECT OOMTaHUS.

24. VI3y4yeHune 3KOJIOTMYECKUX alanTalyid YeJ0BeKa.

25. CocraBleHHe MUILIEBBIX IEMEH.
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26. Onncanue 3KOCUCTEM CBOEU MECTHOCTH.

27. MopenvupoBaHuE CTPYKTYpP U MPOLECCOB, IPOUCXOISIINX B SKOCUCTEMAX.

28. OueHka aHTPOIIOTC€HHBIX U3MEHEHH I B TIPUPOJIC.

29.BoisBIIeHHE TPU3HAKOB CXOJCTBA 3apOAbIIIEH YEIOBEKAa U JIPYTUX MIEKONUTAIOIIHUX Kak
JI0Ka3aTeJIbCTBO UX POJICTBA.

30. AHanu3 U OLIEHKA pa3IMYHbIX TMIIOTE3 IPOUCXOXKICHUS YEJIOBEKA

buosaorus

B pe3yabTare u3ydenusi yueOHoro npeaMmera «buosorus» Ha ypoBHe cpeaHero 00iero
o0pa3oBaHus:

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCSH:

-pacKpbIBaTh Ha MPUMEPAX POJIb OMOJIOTHH B (JOPMHUPOBAHUU COBPEMEHHOW HAYYHOH KApTUHBI
MHpa U B IPAKTUYECKOHN AESATEIbHOCTHU JIFOJIEH;

-IIOHUMATh U OMHCHIBATh B3aHMOCBSI3b MEXAY €CTECTBEHHBIMH HayKaMU: OMOJIOTHEH, (HU3UKOI,
XUMHUEH; YCTaHABIUBATh B3aUMOCBS3b IIPUPOIHBIX SBJICHUIA;

-IIOHUMATh CMBICJI, pa3JinyaTh U OINUCHIBATH CHUCTEMHYIO CBSI3b MEXIY OCHOBOTOJAraroluMU
OMOJOTUYECKUMHU MOHSATUSAMU: KJIETKa, OpraHu3M, BU, SKOCUCTeMa, Onocdepa;

-MCIIOJIb30BaTh OCHOBHBIE METOJIbI HAy4yHOTO T[O3HAHHUA B Yy4YEOHBIX OHOJOTHYECKHUX
UCCJICIOBAHMAX, TMPOBOJUTH OSKCICPUMEHTHl 10 H3YUYEHUIO -- AaHAIM3UPOBATh  HX,
(GbopMyITUPOBAThH BHIBOJIBI;

-popMynHpoBaTh TUIMOTE3bl HAa OCHOBAaHWHU MPEMJIOKEHHOH Onoiormdeckoil MHGOpMAIUU U
npeasiaraTh BApUaHThl IPOBEPKU TUIIOTES;

-CpaBHHBATh OMOJOTHYECKHUE OOBEKTHI MEXy COOON MO 3aJJaHHBIM KPUTEPHUSM, JENIaTh BBIBOIbI
¥ YMO3aKJIFOUCHUSI HA OCHOBE CPaBHEHUS,

-000CHOBBIBaTh €IUHCTBO >KMBOM M HEXKUBOH NPUPOJIBI, POJCTBO JKUBBIX OPraHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB U OKPYKAIOIIIel Cpe/ibl Ha OCHOBE OMOJIOTHYECKHX TEOPHi;
-IIPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCIWHEHUM KIIETKHU (OEIKOB,
JKUPOB, YTJIEBOJIOB, HYKJIEHHOBBIX KHCIIOT);

-pacro3HaBaTh KJIETKH (MIPOKAPUOT U SYKAPUOT, PACTEHUM U >KMBOTHBIX) MO ONUCAHUIO, HA
CXEMaTUYECKUX H300pKEHUSIX;, YCTaHABIUBATh CBS3b CTPOCHUS U (PYHKIMH KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBaTh MHOT000pa3ue KJIEeTOK;

-pacro3HaBaTh MOMYJISAIUAIO M OMOJIOTHYECKUN BH]I TTI0 OCHOBHBIM MTPU3HAKAM;

-OMUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTEHUH U JKUBOTHBIX IO MOP(OIOTHIECKOMY
KPUTEPHUIO;

-00BSICHSTh MHOTOOOpa3ue OpraHu3MOB, TPUMEHSSI SBOIOIIMOHHYIO TEOPHIO;
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-KJIaCCU(PULIMPOBAaTh OMOJIOTMYECKHE OOBEKThl HAa OCHOBAaHMM OJHOIO WM HECKOJIBKHX
CYIIECTBEHHBIX MPU3HAKOB (TUITBI MUTAHUS, CIIOCOOBI JABIXaHUS M PA3MHOKEHUS, OCOOCHHOCTH
pa3BUTHSA);

-00BACHATh NPUYMHBI HACIEICTBEHHBIX 3a00JI€BAHUN-BBIABIATh U3MEHUUBOCTh Y OPraHU3MOB;
OOBSICHATh MNPOSIBIICHUE BUAOB HM3MEHUYMBOCTH, HCIOJIB3YS 3aKOHOMEPHOCTH W3MEHYHMBOCTH;
CpaBHMBATh HACJIEACTBEHHYIO U HEHACIIEICTBEHHYIO H3MEHUMBOCTD;

-BBISIBJIATE MOP(QOJIOTHUECKUE, (HU3NOIIOTUUECKUE, MOBEICHYECKNE aJanTaluyd OpPraHu3MOB K
cpeze oOuTaHMs U AEHCTBUIO SKOJIOTUYECKUX (PAKTOPOB;

-COCTaBJISITh CXEMBbI [IEPEHOCA BEIIECTB M SHEPIMU B SKOCUCTEME (LI€NU MUTAHMS);

-IIPUBOJUTDH JTOKA3aTeIbCTBA HEOOXOAMMOCTH COXpaHEHHsI OnopazHO0Opa3us Al yCTOWYMBOTO
Pa3BUTHUS U OXpaHbl OKPYKAIOILEH CPEIbl;

-OLICHUBATh JOCTOBEPHOCTh OMOJIOrNYECKON UH(OpMAIK, TOTYYEHHON U3 pa3HbIX HCTOYHHUKOB,
BBIJICJIATE HEOOXOIUMYI0 MH(MOPMALMIO A HUCHOJIb30BaHUA €€ B y4eOHOW AEATeNbHOCTH U
pELIeHUH IPaKTUUECKUX 3aj1ay;

-IIPEJICTABIIATH OMOJIOTUYECKYIO0 HH(POPMAIIHIO B BIJIE TEKCTA, TaOIHIBI, Tpaduka, quarpaMMbl U
JIeJIaTh BBIBOJIbI HA OCHOBAHUU IIPEJICTaBICHHBIX JaHHbIX;

-OLICHUBATh PpOJIb JIOCTUXKEHUH TIEHETUKH, CEJEeKIHHM, OUOTEXHOJOIMH B IPaKTHUYECKOU
JIESITEJIbHOCTH YE€JIOBEKA U B COOCTBEHHOM JKU3HU;

-00BSACHATh HETAaTUBHOE BIIHMSIHUE BEIICCTB (AJIKOTOJISl, HUKOTHHA, HAPKOTHYECKMX BEIIECTB) Ha
3apOJIBIIIEBOE PA3BUTHE UEIOBEKA;

-00BACHSATDH MOCIE/ICTBUS BIUSHUS MyTareHOB;

-00BSICHSITh BO3MOXHBIE IPUUMHBI HACJIEICTBEHHBIX 3a00J€BaHUI.

BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTD HAYUHUThCH:

-laBaThb ~ Hay4yHoe  OObsCHeHHe  OuonoruyeckuM  (akram, IpoleccaMm,  SBICHHSM,
3aKOHOMEPHOCTSIM, UCTIONIb3Ysl OMOJIOTHYECKHE TEOPHH (KJIETOUHYIO, IBOJIIOLMOHHYIO), YIEHHE O
O6uocpepe, 3aKOHBI HACIIECTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

-XapaKTepHU30BaTh COBPEMEHHbIE HAIpaBJIIEHUWS B pPAa3BUTUU OHOJOTMHU; ONHUCHIBATH HX
BO3MO>KHOE HCIIOJIb30BaHUE B IPAKTUUECKON JEATEIBHOCTH;

-CPaBHMBATH CIIOCOOBI A€TICHUS KIETKH (MUTO3 U MEH03);

-pemiath 3aa4u Ha noctpoeHue ¢pparmenta Bropoit uenu JHK no npennoxxenHomy dpparmenty
nepsoit, ”PHK (MPHK) no yuactky JIHK;

-pemaTh 3a1a4i Ha ONPEIEICHNE KOJIMUECTBA XPOMOCOM B COMAaTHYECKUX U MTOJIOBBIX KJIETKaX, a
TaKKe B KJIETKAaX IEpE] HAadyajJoM JeleHMs (MeHo3a WM MHMTO3a) U MO0 €ro OKOHYaHWM (I

MHOTOKJIETOYHBIX OPTaHHU3MOB);
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-pemaTh TEHETUYECKHE 3aJaud Ha MOHOIMOPHJIHOE CKpELIUBaHHE, COCTABIATh CXEMbI
MOHOTHOPUJHOTO  CKPCIIUBAHMs, TNPUMEHSSI 3aKOHBl HACJIEJICTBEHHOCTH M  HUCHOJb3Ys
OMOJIOTrN4YECKYIO0 TEPMUHOJIOTHIO M CUMBOJIUKY;

-yCTaHaBJIMBATh THUIl HACJICJOBAHMUA M XapaKTep MPOSBICHMs IPU3HAKa 10 3aJaHHOM CXeMe
POIOCIOBHON, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

-OLICHUBATh PE3YJIbTaThl B3aUMOJCHCTBHS YEJIOBEKAa M OKPYKAIOLICH Cpenbl, IPOTHO3UPOBATH
BO3MOJKHBIE  IIOCJICJCTBHS  JIEATECIBHOCTH 4YEJIOBEKa JUIsl CYIIECTBOBAHMS  OTHAEIBHBIX

OMOJIOTUYECKHUX 00BEKTOB U LEJIBIX IPUPOIHBIX COO6HI€CTB
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