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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMmbl MO IEKTUBHOMY Kypcy»buonorus pacreHui,
rpu0OB, JIMIIAHHUKOB, MUBOTHBIX» TEOPETUUYECKYIO OCHOBY MJIA ONpeleNeHUs
NOAXOMOB K (OPMUPOBAHHMIO COJAEpPXKAHUA Y4YEOHOro Kypca COCTaBHIIU:
koHuentyanbHble nonoxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collep KaHMs, pPe3yJbTaTOB OOy4deHUss W TpeOOBaHMM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB, TOJIOKEHUSI 00 OOIIMX MLENAX W MPUHIMIAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBbI CpeHero o0Iiero odpazoBanus B Poccuiickoit
deneparuu, a TakKe IMOJOXKEHUS O crnenuduke OMoJIorHMu, €€ 3HAYCHUM B
MO3HAHWU >KUBOW MPUPOJBI M OOECHEUYEHHH CYLIECTBOBAHMS YEJIIOBEYECKOIO
obmectBa. CornacHO Ha3BaHHBIM IMOJIOKEHUSIM, OIPEIEICHbBl OCHOBHBIE (DYHKIIMH
IPOrpaMMBbI 110 OUOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma kypca HaéT MNpEACTaBICHHE O MesIX, 00 oOiiei cTpareruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCS CpPEACTBAMU y4eOHOTO
IpeIMETa, ONpenesieT 00s3aTeIbHOEe MPEIMETHOE COJIEp)KaHHUE, €r0 CTPYKTYpY,
pacmpenesieHre MO pasfeliaM M TEeMaM, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3y4eHHUs y4eOHOTro MaTepuala ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3€H, JIOTMKM 00pa3oBaTEIbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nmnporpaMmme mo OuoNOTMM < TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpeIMETHbIM U MpPEIMETHBIM pe3yibTaraM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOyYaroUMXCS MO OCBOCHHIO COJIEPIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B mporpammMe kypca peann3oBaH MPUHLMII NPEEMCTBEHHOCTH B W3YYEHHUU
ouonoruu, 6arogapst yeMy B Hell MPOCMATPUBAETCS HAIIPABIEHHOCTh HA Pa3BUTHE
3HAHWM, CBA3aHHBIX ¢ (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX OPUEHTALUN JTUYHOCTH, IKOJIOTMUECKOTO MBILICHUS, MPEICTAaBICHUN
0 37I0pOBOM 00pa3e KU3HU U OEPEeKHBIM OTHOILLIEHUEM K OKPYXaIolel MPUPOTHOM
cpene. IlosTomy Hapsiny ¢ u3ydeHHEM OOIIEOMOJIOTMYECKHX TEOpUHM, a TaKxkKe
3HaHUW O CTPOCHMM >KUBBIX CHCTEM pPAa3HOTO paHra M CYIIHOCTH OCHOBHBIX
IpPOTEKAOUMX B HUX MPOLECCOB B MpOrpaMMe YAEJIEHO BHUMaHUE
UCTIOJb30BAaHUIO TIOJIyY€HHBIX 3HAHWW B TOBCEAHEBHOW JKM3HU IS PEIICHUS
OPUKIATHBIX 3a]a4. YCUJICHHE BHUMaHHS K TMPHUKIAJHON HampaBIeHHOCTU
3NIEKTUBHOTO Kypca «buomorusi pacteHuii, rpubOB, JTUIIAHHUKOB, >KUBOTHBIX)
IPOAUKTOBAHO HEOOXOIMMOCTBIO 00ECIIEUeHHsI YCIOBHM Al PEIICHUs OJHOU M3
aKTyaJbHBIX 3a/lad  IIKOJBHOTO  OHOJOTMYECKOro  00pa3oBaHuUs, KOTOpas
npeanosiaraer (GpopmMupoBaHre y oOydarouIuxcsi ClOCOOHOCTU aJanTUPOBATHCS K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOIO MUpA.



buonoruss Ha ypoBHe cpeaHero ooOimero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OpraHU3allid M DBOJIIOLMUHU, CO3MAET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKU3HH, YKOJOTMYECKOT0 MBIIUIEHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEIIOBEKY.

bonpmioe 3HaueHWe DSIIEKTUBHBIML KypCc MMEET TakXke Uil pelIeHUs
BOCIIMTATEIbHBIX M Pa3BUBAIOLIMX 3aJlad CpEAHEro oOmero ooOpa3oBaHus,
colpanu3anuu oOydarommxcs. FM3ydeHne Kypca oOecneduBaeT YCJIOBUSA s
(GbOpMHpPOBaHUS MHTEIUIEKTYaJIbHBIX, KOMMYHHKAIMOHHBIX W WH(OPMAIMOHHBIX
HAaBBIKOB, 3CTETUYECKOW KYyJIbTYpPbl, CIOCOOCTBYET HMHTETPALUU OMOJOTUYECKHX
3HaHUU C TNPEACTABICHUSMU W3 APYTUX Yy4eOHBIX MpPEIMETOB, B YacCTHOCTH,
(bU3UKY, XUMHUH U reorpaduu.

OTO0op coaepkaHus >3JIEKTHUBHOro Kypca «buonorus pacreHuid, TpuOoB,
JUIIAMHUKOB, >KUBOTHBIX» Ha YriayOJEHHOM YPOBHE OCYIIECTBIEH C MO3ULUN
KyJIbTYpOCOOOpPa3HOrO IMOAX0/ld, B COOTBETCTBUU C KOTOPBIM OOyuarouuecs
JOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3Ha4MMble Uil (OPMUPOBAaHUSA OOIIEH
KyJbTYphl, OINpPEACIAIONINE aJIeKBaTHOE MOBEJCHHE YEJIOBEKa B OKpYy)Karouen
NPUPOAHON cpenie, BOCTpeOOBAHHBIE B TMOBCEIHEBHOW >KM3HU W MPAKTUYECKOU
nesrenbHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAaHUI 3aHMMAIOT 3JIEMEHTBI
COJIEpKaHus, KOTOpbIE CIyXaT OCHOBOM JUIsi (pOpMHpOBaHUS MpPEACTaBICHUIN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U LIEHHOCTHBIX OPUEHTALUAX
JUYHOCTHU, CHOCOOCTBYIOLIMX T'YMaHU3AIMK OUOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepualia B NpOrpamMme IO
OMOJNIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
DBOJIFOLIUY.

[lenr wu3ydyeHHs »dIIEKTUBHOTO Kypca «buonoruss pacreHuid, rpudoB,
JUIIAWHUKOB, YKUBOTHBIX» HA YIITyOJIEHHOM YpPOBHE — OBJIaJIEHUE 00yJYarouuMucs
3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpPTraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra M mOpUOOpeTEeHHEe YMEHHMM HCMHOJIb30BaTh STH 3HAHMS IS TPAMOTHBIX
JNEUCTBUA B OTHOILIEHWM OOBEKTOB MKUBOM MPUPOABI M PEIICHUS PpPa3InYHBIX
’KU3HEHHBIX MPOOJIEM.

JlocTmkeHne 1enu H3ydeHus DIJIEKTUBHOroO Kypca «buosnorus pacreHum,
rpubOB, JHUIIAWHUKOB, >XKMBOTHBIX» Ha YIIyOJEHHOM ypOBHE oOecreunBaeTcs
PELICHUEM CIIEIYIOIINX 3a/1au:



OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl 3HaHUI O OWOJIOTMYECKHX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYaIOIIMUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIOB, WJEH M TOJIXOJOB K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJabTypbl, (YHKIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHHS OKPY>KAIOLIErO
MHUpa JKMBOW IpPUPOJABl HAa OCHOBAaHUM 3HAHUK W OIbITA, IOJYYECHHBIX INpPH
U3y4E€HUU OMOJIOTHH;

dopmupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUS YEJIOBEKOM IKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYIbTYpHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 110 OTHOLICHUIO K OKPYKAKOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

Jns  u3ydeHus odieKTHMBHOro Kypca «buosorusi pacrenuii, rpubos,
JIMIIAWHUKOB, )KUBOTHBIX» OTBOAUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Hezelnto).



COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. boranuka — Hayka o pacrenusix (14)

Mecto u 3HaueHHe OOTAaHUKH B CHUCTEME OHMOJOTHYECKUX JHUCUUIUIHH.
OcHoBHbIE pa3fensl 0oTaHuku. PasButue 6oTanndeckoi Hayku. Ponb pactenuii B
KU3HW HaIllell TUTAaHeThl W dYelloBedYecTBa. PacTeHMs — OCHOBHOW KOMITOHEHT
ouocdepsl. [TpuHIMIIBI 0oTaHUYECKON KJ1accuUKaIuu. OcHOBHBIE
TaKCOHOMHMYECKUE Kareropuu. PasneneHue mapcTBa pacTeHUR Ha JIBE TPYIIIbL:
HU3LIME W BbICIIME pacTeHus. MecTo BBICHIMX pacTeHUl B cUCTEME
OpPraHUYECKOTO MHPA.

OTnuuuTenbHbIE PU3HAKU PACTEHUIN: aBTOTPO(HOCTD, HATMYUE KIETOYHOU
0007104k (KJIETOYHON CTEHKH), OCMOTHYECKUN TUI MUTAHUS, JIUTEIbHBIA POCT,
IPUKPEIJICHHBIN 00pa3 )KU3HU, 0COOEHHOCTH PaCCEIICHUS.

Tema 2. PacturenbHas kieTka (1 1)

Kierka kak CcTpyKTypHO-(QYHKUHMOHAIbHAs €IWHULIA BCEro >KUBOTO.
OcoOEHHOCTH CTpPOEHHUS paCTUTENbHOU KiIEeTKU. CTpPyKTypHbIE OCOOEHHOCTH
KJIETOK BBICIIIMX PACTEHUM.

Tema 3. Tkanu u BereraTuBHbIE OPraHbl BbICIIMX pacTeHuii (114)

Tkanu Bbicux pacteHuid. JuddepeHunupoBka KIETOK, (HOpMUPOBaHHE
TKaHed. TKkaHb KaK COBOKYITHOCTh KJIETOK U MEKKIJIETOYHOTO BEIIEeCTBA, UMEIOITIX
CXOJTHO€ CTPOCHHE U BBITIOIHSIONUX OOIIYI0 (PYHKITHIO.

Tkanu mpocTeie U ClOXHBIE (KOMIUIEKCHbIE). Knaccudukamus TkaHed 1o
OCHOBHOM BBITIOJIHSIEMOU byHKIIUN. Crpoenue U PaCHOJIOKEHHUE.
OO0pazoBaTenbHbIC TKAHU (MEPUCTEMBI) IEPBUYHBIE U BTOPUYHBIE; BEPXYIIICUHbIE,
OOKOBBIC, BCTABOUHBIC M paHeBble. [[OKpOBHBIC TKAaHU, IEPBUYHBIC U BTOPUYHBIC.
DnuaepMuc, anubeMa, npoOKa, KOpKa. OcHOBHbBIE TKaHU
(mapeHXUMBbI), ACCUMUJISIIMOHHAsI, 3aracarolias, BOJOHOCHAs, BO3JIYXOHOCHAs.
Mexanuueckue (OMOpHBIE) TKaHU: KOJUIGHXUMA, CKJICPEHXHMA, CKJIEPEHUJIbI.
[IpoBopsiue TKaHU: MEPBUYHBIE W BTOPHUYHBIC;, JApEBECHMHA (Kcujiema) U Jyo
(bnosma). Ponp mpoBoasimux TkaHed B (OPMUPOBAHWUU €IUHON TPaHCHIOPTHOM
CUCTEMBbI pacTeHHus. BpinenutenbHble (CEKPETOpPHBIE) TKAHU: HAPYKHOU U
BHYTPEHHEW CEKPELIUU.

BereratuBHble Opransl BbICIIUX pacTeHuil Opran — 000coOJeHHAs 4acTb
OpraHu3Ma, HMEILIas OINpeAeIeHHYI0 (QOopMy, CTPOEHHE, pACHOJOKEHUE WU



BBIMIOJHSIONIAs onpeneneHnyo ¢yHkuuio. [locTteneHHoe pacuieHeHHe Tena
pacTeHHil Ha OPTaHbl, IPOUCXOSAIIEE B MIPOLIECCE PA3BUTHS PACTUTEIIBHOTO MUPA.
BereraTuBHbIEC U TEHEPATUBHBIC OPTaHbl. AHAJTOTUYHBIE U TOMOJIOTUYHBIE OPTaHBI.
OOmue cBOMCTBa OpraHoB pacteHuil. PazHooOpasue BBICHIMX PACTEHUH —
pe3yJbTaT IJIUTEIbHON 3BOJIOLMH, COMPOBOXKIAAOIICHCS NEPEXOIOM K HA3€MHBIM
yCIIOBUSIM ~ cylecTBOBaHMsS. (OCOOEHHOCTH JKM3HM pAcTEHUH B Ha3eMHBIX
YCIIOBHSX.

Kopens. [IpenmecTBeHHUKN KOpHA y JAPEBHUX HA3EMHBIX PACTECHHM.
Knaccudukanuss KOpHEH: MO MPOUCXOXKACHUIO (TJaBHBIA, MPHUIATOYHBIE,
OOKOBBIE), IO PACIONOKEHHIO B cyOcTpaTe. KopHEBbIe CUCTEMBI: CTEpXKHEBas U
MOUYKOBaTas. BuaousmeHeHns KopHed. 30HBI MOJIOAOro KopHs. llepBuunoe u
BTOPUYHOE CTpOE€HHE KOpHA. llormomieHune KOpHAMU BOIBI M MHUHEPAIBHBIX
BemecTB. [ lutanne n npixanme kopHen. OyHKIMN KOPHEH.

[ToGer — crtebenb ¢ pacloSiOKEHHBIMA Ha HEM JIUCThIMH U TOYKAMH.
Crpoenue, BeTBIeHHE, MeTaMOp(}o3bl (HaA3eMHbIE U MO3eMHbIe 1ooeru). ITouka
- 3a4aTOYHBIA MMOOEr: CTpoeHue, pacrnoyiokenue, kinaccupuxanus. Credens:
ctpoenue, poct. Oynkuuu crednd. IlepBuuHoe U BTOpUYHOE CTpOEHHE CTEOJS.
Jluct — OokoBo#l opran modera. OyHkMKM nucta. BHemiHee cTpoeHHWe nuCTa:
JUCTOBAs TUTACTMHKA, YE€PENIOK, OCHOBAHME, MPUIMCTHUKU. JKUIKOBaHUE JUCTA:
ceTyaToe, napasuieabHoe, Ayropoe. MHorooOpasue mcTheB. JIncTopacnosioxkeHue.
Bunousmenenuss nuctheB. KilerouHoe crpoenHue mamcrta. Pabora ycThUYHOTO
anmnapara. ['/a3000MeH u TpaHcnupanus. Jlucromnan.

Tema 4. PazmHo:KeHne BpICIIUX pacTeHuid (14)

becnonoe u monoBoe pasmuHoxkenue. CriopoobpazoBanue. BereratuBHOE
Pa3MHOXKEHHUE: €CTECTBEHHOE M HCKYCCTBEHHOE. 3HAUYEHUE BETr€TaTUBHOIO
Pa3MHOXKEHUSI B €CTECTBEHHBIX YCJIOBUAX U B CEIbCKOXO3SIICTBEHHOM IMPAaKTHKE.
OcHoBHBIE (HOPMBI BEreTAaTUBHOTO pa3MHOXKeHUsA. [lojoBoe pa3MHOXKEHUE.
UepenoBanue MOJIOBOTO M OECIOJIOTO Pa3MHOXKEHUS Y OOJIBITUHCTBA PACTCHUHU.
[TonsiTus «cIOPOGUT» U «TAMETOPUT.

Tema 5. Huzmme pacrenusi. Bomopocau (2 4)

Bomopocnu -- o0mmpHas rpymnma ApeBHEUIINX PACTUTEIBHBIX OPTaHU3MOB,
NpUCIOCOOICHHBIX K KU3HU B BOJHOW cpene. OCHOBHBIC NMPU3HAKU BOJIOPOCIIEH.
PaznooOpaszue ¢popm u pazmepoB. Ctpoenue tena, He U dHepeHIIMPOBAHHOTO Ha
TKaHu U opranbel. OcobeHHocTn Mopdonornu kieTku. PasmHoxxenue: Gecrionoe u
nosoBoe. YepenoBaHue MoI0BOTO U OECTIONOTO OKOJICHHH.

Knaccudukauus Bomopocneir. OCOOEHHOCTH CTPOEHUS M Pa3MHOKEHUS
OJTHOKJIETOYHBIX M HUTUYATBIX 3€JIEHBIX BOAOPOCIEH HA MPUMEpE XJIaMUIOMOHA/IbI,



xjopemsl,  cnuporupbl.  KpacHele  Bogopociau,  Oypble  BOJOPOCIIH.
PacnipocTpaneHue u 3KOJOTHUSI BOJOPOCIEH. 3HaUEHHUE BOAOPOCIEH B MPUPONIE U
YKU3HH YEJIOBEKA.

Tema 6. Boicuiue ciopoBblie pactenus (4 1)

Otnen MoxoBumabie. OO6mas xapaktepuctuka. OCOOCHHOCTH CTPOCHUS:
OTCYTCTBHE WJIH CJIa00€ Pa3BUTHE OTMOPHBIX U MPOBOIANINX TKAHEH, OTCYTCTBHE
HACTOSAIMX KOpHeW. YepemoBaHWe TOJOBOTO H  OECIOJOr0  IMOKOJICHUH,
npeobiagaHre B KM3HEHHOM IHKIIEe cTaauu ramerodura. IleueHouHBIE MXU —
HamOoJiee TPOCTO YCTPOCHHBIE TMPEJCTABUTENN OTHENa, TEIO0 KOTOPBIX
OPEJCTABICHO  CJIOEBUILEM. OcoOeHHOCTH  CTPOGHUS U Pa3BUTHUSA
JUCTOCTEOCTBHBIX, WIM HACTOSAIIMX, MXOB Ha NMPUMEpPEe MXa KyKYIIKUHA JIbHA U
mxa cdarayma. IIponcxoxxaeHne MOXOBHIHBIX. OJKOJOTHA, Teorpadudeckoe
pacnpocTpaHeHue, 3HaYeHUE B IPUPOJIC U HAPOJHOM XO3SHCTBE.

Otnen [IlnaynoBunmnbie (Ilmayner). OOmast xapakTepucTuka. MecTa
oOuTaHus, pazHooOpasue BUA0B. Mopdoioruueckre 0COOCHHOCTH BETeTaTUBHBIX
OpraHoOB: CTENIOIIMICS OCHOBHOM CTEOEIb; CIHPAIBLHO PACIIONIOKEHHBIC JIUCThS,
JTUXOTOMUYECKHA BETBSIIMECS TMMOOErd, Ha KOHIAX KOTOPBIX OO0pa3yroTcs
CIIOPOHOCHBIE€ KOJIOCKH; MPUAATOYHBIE KOPHU W T.N. JKU3HEHHBIM IUKI TUIayHa
OynaBoBuaHOTO. [ToOBOE MOKOJIEHUE, peayKIus raMmeToduTa. 3HaueHUE TUIayHOB
B TIPHUPOJEC U UCIOJIb30BaHUE ueloBeKOM. lckomaemble miayHoBUAHBIE. Poib
WCKOIIAeMbIX TUTAYHOBUIHBIX B PACTUTEIHPHOM IOKPOBE MAJICO30MCKON APBI M B
o0pa30BaHUU KAMEHHOTO YTJISI.

Otnen XBomeBuanbie (XBomwm). O0mas xapakrepuctuka. Mecta oOutanus,
pazHooOpasue Bua0B. Mopdonoruyeckne 0COOEHHOCTH BET€TaTUBHBIX OPTaHOB:
TOPU30HTAJIBHBIC TIOJI3EMHBIE TTOOETH, YJICHUCThIC HAA3EMHBIE MOOETH ABYX BUIOB
— BEreTaTUBHBIC, CTIOPOHOCHBIE W T. 7. JKMU3HEHHBIA UK XBOIIA IOJICBOTO.
Hckomaemple MpeCTaBUTENN XBOIIEBUIHBIX, UX T€OJOTUYECKas POJb. 3HAYCHUE
XBOIIICH B IPUPOJIC U UCITOJIH30BAHUE YCIIOBEKOM.

Otpen IlanoporHukoBugHbie (IlamopoTHukm). OOmas XapaKTepUCTHKA.
Mecra oOutanusi, pa3sHooOpasue BUIIOB. Mopdoaoruueckrne 0COOEHHOCTH
BETE€TATUBHBIX OPTraHOB: TOJICTHIM TOPU3OHTANBHBIN cTeOETh — KOPHEBUIIE C
NPUAATOYHBIMA KOPHSIMHM; KPYIHBIE pacTyIlHE BEPXYLIKOM JUCThS — BallM, Ha
HIDKHENM ITOBEPXHOCTH KOTOPBIX Pa3BUBAKOTCA CHOPAHTUU. JKHW3HEHHBIM IUKI
LIUTOBHUKA MY>KCKOTO.

Tema 7. Cemennsblie pacrenus (104)

BoO3HUKHOBEHHE CEMEHU — BAXKHBIA 3Tall B 3BOJIOLUU BBICIIUX PACTCHUMU.
JIpeBHUE CEMEHHBIE MANOPOTHUKHU, UX POJIb B JAJIBHEUIIIEM Pa3BUTUU CEMEHHBIX



pacteHui.O0mKe  NpU3HAKHM  CEMEHHBIX  pacTeHMHM  Kak  HauboJjee
IPUCIIOCOOJIEHHBIX K CYIIECTBOBAaHHUIO Ha cyue. PacceneHue mo BceMy 3€eMHOMY
niapy, pasHooOpasue cpea oOMTaHUS U JKU3HEHHBIX (OpM: JI€PEBO, KyCTapHUKH,
KyCTapHUYKHU U Tpasbl. OHOJIETHHE, ABYJIETHHE, MHOTOJIETHUE. JJOMUHIpOBaHUE
cnopoura, cunbHasg peaykuus rametodura. Pa3HOCIOPOBOCTh U Pa3MHOKEHHUE
CEMEHAMM.

Otnen T'onocemennbie. OOmiasi xapakrepuctuka. Mecrta oOuTaHus,
pazHooOpasue BugoB. CucTeMaThka TOJOCEMEHHBIX. Mopdonoruueckue
0COOCHHOCTH BETre€TaTUBHBIX OPTaHOB: CT€0ENb C TOHKOM KOpOil, ciabo pa3BUTOM
CEepAUEBMHOW M MOILHO pPAa3BUTOM JPEBECUHOW; MPOBOJALIUE 3JIEMEHTHI
JIPEBECUHbl — Tpaxeuabl; OTCYTCTBHE KIJIETOK-CIYTHHUL, CMOJISIHBIE XOJbl;
BUJIOU3MEHEHUSI JHMCTbeB W T. 1. JKU3HEHHBIM LMKJI COCHbI OOBIKHOBEHHOM.
3HaueHNe rOJIOCEMEHHBIX U UCTIOJIb30BAHUE MX YETTOBEKOM.

Otnen  Ilokpeitocemennbie  (LIBeTkoBbie). OOmas  xapakTepUCTHKA
MOKPBITOCEMEHHBIX KaK HanboJee COBEPILICHHON IPYNIbl COBPEMEHHBIX PAaCTECHUH.
OCHOBHBIE  OTJIMYUSA  MOKPBITOCEMEHHBIX PACTEHUH OT  TOJIOCEMEHHBIX.
[IporpeccuBHbIE 4YepThl  OpraHU3allUM, [O3BOJUBIIUE MOKPHITOCEMEHHBIM
pacTeHMSIM  ONTUMAJIBHO  TMPHUCIIOCOOUTHCSA K  COBPEMEHHBIM  YCIIOBHUSIM
CYIIECTBOBAaHMS HA 3eMIIE.

[IBeTok. BugousmeHneHHblii ykopodeHHbI moOer. DyHKIMU U CTpOCHHE
uBetka. Buabl nBetkoB. CouBeTds: TPOCThIE M CiOXkHBIE. OnbuieHue. Tumnel u
criocoObl  OMbUICHUSI. MUKpPOCIOPOTCHC3 U Pa3BUTHUE MYKCKOIO TameTodura.
MeracnoporeHnes u pa3BUTHE JKEHCKOro rametrodura. /[BoliHOe OmiIog0TBOPEHUE U
Pa3BUTUE CEMEHMU.

Cemsi. CrienMaIM3MpOBAaHHBINA OpraH, BOSHUKIIHKM B TPOLIECCE 3BOJIOLUU Y
CeMEHHbIX pacTeHuil. CTpoeHHE CEMEHHU: CEMEHHas KOXypa, 3apOjbllll,
sHpocnepMm. CpaBHEHHE CEMSIH OJHOIOJIBHBIX U ABYAOJIBHBIX PACTEHUI.

[Tnon. IMpoucxoxnenue, Pynkuuu. [1moapr mpocTeie U cioxHbIe (COOPHBIE).
Knaccudukanuu miooB: Mo XapakTepy OKOJOIUIOAHUKA (CyXH€ M COYHBIC), IO
KOJIMYECTBY CeMsH (OJJHOCEMEHHbIE U MHOTOCEMEHHBIE), [0 XapaKTepy
BCKpbIBaHMS (pacKpbIBaloOIMECs ¢  HepacKkpbiBarommccs). Pacnpoctpanenue
IJI0JIOB M CEMSIH.

CucreMaTtuka MOKPBHITOCEMEHHBIX. (CpaBHUTENIbHAs  XapaKTepUCTHKA
kiaccoB: JIBynonbHbie 1 OqHOM00bHBIE. OCHOBHBIE MTPU3HAKH, JICKAIIUE B OCHOBE
JICJICHUSI TIOKPBITOCEMEHHBIX pacTeHUi Ha cemeicTBa. KpaTkasi xapakTepucTuka
OCHOBHBIX ceMeWcTB kiacca JIBynmonwsHbie (Po3ouBetnbie, KpecToiuBerHsle,
boGosrie, [TacnenoBnie, CnoxkHoOIBeTHBIC) W kiacca OmHomonbHbIe (JIneiHbie,



3naku). KynbTypHble U AUKOpPACTYIIME MPEIACTABUTENIN CEMEUCTB, X 3HAUYCHHE B
IIPUPOJIE U UCTIOJIB30BAHNE YETOBEKOM.

Tema 8. llapcTBo I'pudbl. JInmaiinuku. (3 4)

Obmass xapaktepuctuka. Mecta oOuTaHus, pa3HOOOpa3we BHUIIOB.
Mopdonornueckre 0coOEHHOCTH BETeTaTHBHOTO Tena. OCOOEHHOCTH CTPOCHHUS
KJIeTOK TIpuOoB. CXOACTBO C pacTeHUSIMH M >KUBOTHBIMU. Husime u BbIcIHE
rpu6s1. CriocoOsl muTanus. PasmHoxkenue: 0ecroioe, MoJIoBoE.

3uromuieTel. OCHOBHBIE YEpPThl OpPraHU3allMd Ha IPUMEPE MYKOpa.
Ackomunietsl, wuian Cymuarble TpuObl. OCOOEHHOCTH KU3HEAEATEIbHOCTH,
pacrnpocTpaHEHHE M JKOJOormdeckoe 3HaueHue. OOmias XapakTEpUCTHKA Ha
npuMepe MNeHuuwia (3e1eHol  miieceHu). Jpoxoku —  OAHOKJIETOYHbBIE
ackoMuucThl. [lapazuTnyeckrue npeacTaBUTENN aCKOMHUIIETOB (CIIOPBIHbS, Maplia,
Oypas THWIb W Jp.); CIOCOOBI 3apa)K€HUsI U BpEll, HAHOCHUMBIA CEIBCKOMY
XO3SIUCTBY.

basunnomunersl. Hanbonee BbICOKO oOpranu3oBaHHas rpynmna. OoOmas
XapaKkTepUCTUKa Ha MpUMEpPEe NUISHOYHBIX rpuOoB. OCOOEHHOCTH CTPOEHHS U
pa3mHOxeHus. CbeoOHble U SAOBUTHIE NUIANOYHBbIE TpuObl. Ilapazutnueckue
NpeACTaBUTENd  0a3uIUOMHUNETOB (p)KaBUUHHBIE, TOJIOBHEBbIE, TPYTOBHKH);
CIIOCOOBI 3apaKEHUS U BpeJl, HAHOCUMBIN CEJTbCKOMY XO3SIIICTBY. 3Hau€Hue rpudoB
B IIPUPOJIE U JKU3HM 4yesioBeka. MuKopu3a — CUMOMO3 C BHICIIMMU PACTEHUSMH.

OO6m1ast xapaKTepuCcTHKa JIMIIAaWHUKOB KaK OPraHU3MOB, COCTOSIIMX U3 ABYX
KOMITOHEHTOB: Tpuba W BOJOPOCIH. XapakTep B3aMMOOTHOIIEHUN Tpuda u
BoJopocin B JumaiHuke. CTpoeHHE cloeBUIlla. TUIbl JUIIAHHUKOB IO
aHATOMHYECKOMY CTPOEHHUIO CJIOEBHIA, Mo (opme cioeBuia. PazMHOXkeHUE H
pocT nuiaitHuKoB. [IpencraButenu. 3HaueHUE B IPUPOJIE U KU3HU YEJIOBEKA.

11 KJIACC
1.IMogumapcTBo OnHokiierounbie (IIpocreitmue) (5 1)

[Tono>xeHre OTHOKIETOYHBIX JKUBOTHBIX B OOIIIEH CUCTEME KUBOTO.
[Tpuniuner cucrematuku. MHOTOOOpa3ue, o01as YMCICHHOCTh U Cpelia
obutanus. OcOOEHHOCTH cTpoeHus npocTeiiux. [Ipoueccrl Ku3HEAeATEIbHOCTH:
JBUKEHHE, TUTaHKE, BbIICTICHHUE, JbIXaHHe, Pa3ApaKUMOCTh, PA3MHOKEHHE
(Oecrmosioe 1 MOJI0BOE). 3HAYEHHE MPOCTEHIINX B MPUPOJIE U KUZHU YETIOBEKA.

Knacc CapkonioBbie. XapakTepucTuka Kjacca Ha mpuMepe aMmeobl
O0ObIKHOBEHHOH. OCOOEHHOCTH CTPOCHHUS U KU3HEACATENbHOCTHU. J(u3enTepuitHas
ame0a — napas3ut yenoseka. [Tytu 3apaskenust u Mepbl NpoUIAKTUKN aMeOHOM
JTU3EHTEPUH.



Kmacc  JKryrukossie. OBriaeHa  3ejJeHas  —  IPEACTABUTENb
CBOOOTHOKMBYIIUX KT'YTUKOBBIX; OCOOEHHOCTU CTPOEHMSI U KU3HEAESITEIbHOCTH,
MUKCOTpOQHBIM  Tun  nutanus. [lapasutuyeckue  (GoOpMbBl  KIYTHKOBBIX
(JIlefIMaHuY, TPUIIAHOCOMBI, JIAMOINM); 3a00J€BaHUsI, KOTOPbIE OHHM BBI3BIBAIOT;
MyTH 3apaXeHUs U MEPbI MPOPUITAKTHKY.

XapakTepucTuka Tumna Ha npumepe uHPy3opuu Tydenbku. OcoOeHHOCTH
CTPOCHHMSI U KU3HeNesATeNbHOCTH. [lapasutnueckue HHPY30pUH: LUKIIBI Pa3BUTHS,
CIIOCOOBI 3apakeHusI, TpodrTakTuka 3aboneBanuid. [lapazutnyaeckuii 00pa3 >Ku3HU
IIPEACTABUTENEH TUIIA.

Oco0eHHOCTH  OpraHu3alyyd  CIOPOBUKOB: OTCYTCTBHE  OpPraHOMJIOB
JNBUKEHUSA, TMHIIEBAPUTEIBHBIX M COKpaTUTENbHbIX Bakyoseil. Ilutanue u
BBbIICJICHHE ITyTeM ocMoca. JKU3HEHHBIM UKI Pa3BUTHSA CIIOPOBHKOB Ha MpHUMEpE
MaJSIpUHHOTO IJIa3MOJUS; YepeOBaHUE OECIIOIOr0 M IMOJIOBOTO Pa3MHOKEHMS,
cMeHa X03s1eB. Mepbl Npo(hUIaKTUKN MaJSIpUN.

2.1ToauapcTBo MHOIOKJ/IETOYHbIE

O6muras xapakrepuctuka turna Kumeunononoctasie. Knaccuduxarus
KHUIIIEYHOTIONOCTHBIX. MHOTr000pa3ue u YuCIeHHOCTh BUIOB, Cpeia OOUTaHusI.
Oco0OeHHOCTH CTPOECHHMSI U KU3HEAEATeIbHOCTH. PasMHOXKeHHe: Oecrniosioe u
nosioBoe. UepenoBanue MOKOJAEHUM (ITOIUIA U METy3bl) B dKU3HEHHOM ITUKIIE.
Kinacc 'mapouansie. XapakTepucTrKa Kiiacca Ha MPUMEPE TUIPbl — MOJABUKHOTO
nonuna. Knace Ciudonanbie. XapakrepHble 0COOCHHOCTH CTPOCHUS U
KU3HEJEATEeNIbHOCTU. Pa3zBUTHE OpraHoOB YyBCTB U YCI0KHEHNE HEPBHOM CHUCTEMBI
KaK CJICJICTBHE MOJBMKHOTO o0pa3a xu3Hu. PasmHoxxenne menys. Kiacc
KopamoBsie monumnsl. XapakTepHble 0COOCHHOCTH CTPOCHUS U
KU3HEJEATEIbHOCTH.

O6mras xapakrepuctuka tumna [Inockue yepBu. Kimaccudukanust miockux
yepBeid. MHOrooOpasue 1 YuCiIeHHOCTh BUIOB, cpeaa oouTanus. [IporpeccuBHbie
4epThl CTPOCHUS IJIOCKUX YEPBEH 1O CPABHEHUIO C KUIIICYHOMOJIOCTHBIMHU.
OTanuuTeabHbIE TPU3HAKK TUIA. 3HAYEHHE B MPUPOJIE U )KU3HU YeTIOBEKa.

Kmacc  Pecuuunble  yepBu. Ilpoucxoxienuwe, cpena  oOUTaHUS.
XapakTepucTdKa Kjacca Ha mpuMepe MosioyHoW maHapuu. CrpoeHue u
(YyHKUIMOHUPOBAHUE OCHOBHBIX CHCTEM OpraHoB. Pa3MHOXXeHHE: MOJ0BOE H
oecnooe.

Knacc CocaibpliKy. [Ipoucxoxaenue, cpena oOUTaHUS.
[Tpucnoco6IeHHOCTh K Tapa3uTUIECKOMY 00pa3y *KU3HH. XapaKTepUCcTHUKa Kiacca



Ha TMpUMEpe MEYEHOUYHOro cocaibiuka. CrpoeHHe U (PYHKIMOHHPOBAHUE
OCHOBHBIX CHCTEM OpraHoB. Pa3BuTHE MEUYEHOYHOTO COCAJIbIINKA, OCHOBHBIE
CTaIMM >KU3HEHHOTO HHKJIa. Mephl MpohUIaKTUKH 3apasKEeHHUS.

Kiacc JleHTOUHBIE YEPBU. [Ipoucxoxnenue, cpena oOuTaHus.
[Ipucnoco61eHHOCTD K Mapa3uTHUYeckoMy o0pa3y xu3Hu. OCOOEHHOCTH CTPOCHUS
U I[UKJIbl Pa3BUTHUSI OBIUBETO LIEMHS, CBUHOTO IEMHS M OSXUHOKOKKA. Mepbl
poUITaAKTHKY.

Obmas xapakrepuctuka tuna Kpyrineie yepBu. Knaccudukanus Kpyriabix
yepBeil. MHOrooOpasue 1 4YUCICHHOCTh BUOB, cpeaa oouTanus. [IporpeccuBHbie
YepThl CTPOCHHSI KPYIJIBIX YEpBE IO CpPaBHEHUIO C IUIOCKUMH YEPBAMH.
CBOOOJHOXKUBYILIME U MAPA3UTUUYECKUE KPYTJIble YEpBU. 3HAUCHUE B MPHUPOJAE U
Xu3HU yenoBeka. Kitace cooctBeHHo Kpyribie uepBu. XapakTepucTuKka Kiacca Ha
npuMepe desoBedeckoi ackapuabl. CTpoeHue U (pyHKIMOHUPOBAHUE OCHOBHBIX
cucrteM opraHos. [lapasutuueckuii 00pa3 )KU3HU, LIUKJI Pa3BUTHUS acKapuibl. Mepbl
POPHIAKTUKA 3apayKCHUS aCKapHI030M.

O6mas xapakrtepuctuka Tuna Konpuarele uwepBu. Kiaccudukanus
KOJbYaThIX 4YepBe. MHorooOpa3ue M YHCIEHHOCTb BHUIOB, Cpela OOUTaHUS.
[IporpeccuBHbIE YepThI CTPOEHUS KOJIBYATBIX YEPBEW 0 CPAaBHEHUIO C HU3LIMMU
yepsimu. Knacc MuoromerunkoBbie ([lommuxersr). XapakTepHble OCOOCHHOCTH
CTpoeHUsI M xusHenesTenpbHocTH. Krnacc MaomeTuHkoBble. XapaKTepUCTHKA
Kjlacca Ha npumepe Jo0xaeBoro uepBs. CTpoeHne u (QYHKIIMOHUPOBAHME
OCHOBHBIX CHUCTEM OpPraHOB. 3HA4Y€HUE B IPUPOJAE M KU3HH 4esoBeka. Kiacc
[InsBku. XapakTepucThKa Kiacca Ha MPUMEpPE MEIUIMHCKOW IMHUSABKHU.
OcoOEHHOCTH CTpPOEHMS, CBSI3aHHbIE € OOpa3oM JKM3HU M THUIIOM IHTAHMS
(9KTOmapasuThl M CBOOOJHOXKMBYIIME XWIMHUKK). MeauunMHCKOe 3HadYeHue
MpEICTaBUTENIEN KJ1acca.

OO6mrast  xapaktepuctuka Tuma  Unenucronorue.  Kiaccudukarus
YIEHUCTOHOTHX. MHoroobpasue M YHCIEHHOCTh BHUIOB, Cpela OOUTAHMUA.
[Ipoucxoxaenue YJIEHUCTOHOTHX. CpaBHuTENBHAA XapaKTEepUCTHUKA
YJICHUCTOHOTUX W KOJbhYaThIX depBeil. IIporpeccuBHble uepThl U OCOOEHHOCTH
cTpoeHus: wieHucToHorux. Kimacc PakooOpasnbie. XapakTepucTHKa Kiacca Ha
pUMeEpe pEeyHOro paka. BHellHee cTpoeHHe, CTpoeHuEe M (PYHKIIMOHMPOBAHUE
OCHOBHBIX CHCTEM OpraHoB. MHoroo6pasue pakooOpa3Heix. OcoOeHHOCTH
CTPOEHUS U JKU3HEACITENIBHOCTH HU3IIMX PAKOB. 3HAUYEHUE B MPUPOJE U KU3HU
YeJ0BeKa.

Knacc  IlaykooOpasuble.  Xapakrepuctuka kiacca. CrpoeHue
(GYyHKIMOHUPOBAHUE OCHOBHBIX CHCTEM OpraHoB. MHOroo0pasue naykooopa3HbIX.



3HaueHWEe B MPUPOJAE W KU3HMU 4YeJOBEKa. Pa3BuTHE KIellel; 3Ha4YeHHE, KAk
NEPEHOCUMKOB psifa 3a00JeBaHUMN YeNOBEKAa W KaK pPE3epBYapHBIX XO35€B
BO30OyIuTENIeH uHpeKImit B MIPUPOJIE.
Kiacc Hacexomsie. XapakTepucTuka  Kiacca. Crpoenue U
(GYHKIIMOHUPOBAHUE OCHOBHBIX cHUCTeM OpraHoB. CiokHbie (OPMBI TOBEIACHUS
OOIIECTBEHHBIX HACEKOMBIX. Pa3BUTHE HACEKOMBIX C TMOJHBIM MPEBPAIICHUEM U C
HEIOJIHBIM MpeBpaleHneM. MHoroo0pa3ne HaCEKOMBIX; KpaTKasl XapaKTepUCTHKa
OCHOBHBIX OTpPSAOB. 3HAUEHHE B MNPUPOJIE U KU3HHU yenoBeka. Hacekomble —
DKTOMApa3UThl  YEJIOBEKAa M  IEPEHOCUMKH  BO30yauTenel  3aboseBaHUU.
OO6mias xapaktepuctuka tuna Moiumocku. Knaccudukaius MOJUTIOCKOB.
MHoroo6pa3ue U UHCIEHHOCTh BHJAOB, cpena oburanusa. Ilpoucxoxnenue
WIeHUCTOHOTHX. CpaBHHUTENbHAA XapaKTEPUCTHKA MOJUIIOCKOB M KOJIbYATBIX
yepBeil. CTpoeHne U (PYHKIMOHUPOBAHME OCHOBHBIX CHCTEM OpIaHOB.
OcoOeHHoCcTH cTpoeHHUs IpencTaBuTenel kinaccos (bproxonorue, /J[BycTBopuarsie,
["onoBoHOTHE). 3HaueHue B MpUpOJIe 151 KA3HU YEJIOBEKA.
OO6mas xapaktepucTuka Thmna Xopaosbie. Kiaccudukanus tuna (MOATHIIBL,
KJIACCHI, OTPSABbl U UX MPEJICTABUTENH); YHCICHHOCTh TUTA (YHCIIO BUJOB); cpela
obutaHus, pazHooOpa3Hbie (OpPMBI B3aUMOACHCTBHS cO cpemoi. OOmme 4epThl
opranuzanuu tuna. [IpoucxoxieHre XOpJOBbIX. XapaKTepUCTHKA MOJATHUMA Ha
npuMmepe  JaHleTHUKa. JIaHLIEeTHMK Kak 1nepexoaHas  Qopma  Mexay
OECIO3BOHOYHBIMU U TO3BOHOYHBIMU KHWBOTHBIMM, HMMEIOIIAsi BCE MPU3HAKHU
XOPJIOBBIX YKUBOTHBIX.
Knacc PwiObl. Knaccudukanus pbei0: Kiacchl, MOAKIACCH, OCHOBHBIC
oTpsinael. Uucio BUIOB, cpefna oOuTaHusa. PpiObl — JapeBHHUE MEPBUYHOBOIHBIC
MO3BOHOYHBIE, CIIOCOOHBIE K CYIIECTBOBAHUIO TOJBKO B BOJHOW cpene. Kiacchl
XpseBble (akynbl U ckaTbl) 1 KocTHbIE ppIOBI. XapaKTepucTUKa KOCTHBIX PHIO Ha
npuMepe peYHoro OKyHs. MHorooOpasue pbi0. XapakTepHble OCOOEHHOCTH
XPSAIIEBBIX, KOCTHO-XPSIIEBBIX, JBOSKOABIIIANINX, KUCTENEPBIX U JIy4eTEPhIX PhIO.
[Ipoucxoxnenue ppi0. 3HayeHWe B NOPUPOAE M KU3HU  YEJIOBEKA.
Krnacc 3emuoBonnbie. Knaccudukanus 3eMHOBOAHBIX: OCHOBHBIC OTPSIIBI U
uxX mpeacraButenu. Yuciao BHIOB, cpena OOWTaHWSA. 3€MHOBOJHBIE — TIEPBBIC
HAa3€MHBIE TO3BOHOYHBIE, COXPAHUBIIME CBI3b C BOAHOU cpenou. I[lpusHaku
BOJIHBIX TMO3BOHOYHBIX W MPOTPECCHUBHBIE YEPThl. XapaKTEPUCTUKA Kjacca Ha
npuMmepe JSrymkd. MHOrooopasme 3eMHOBOJIHBIX. XapakTEepHbIE OCOOEHHOCTU
XBOCTaTbIX, OECXBOCThIX, Oe3HOruX. [IpoucxoxieHre 3eMHOBOAHBIX. 3HAUCHHUE B
NpUpOZE U KU3HU yenoBeka. Kinaccudukaiys 3eMHOBOJHBIX: OCHOBHBIE OTPS/IbI U
uX MpeacraBuTenn. Yucao BUIOB, Cpeia OOUTaHMS.



Pentunuu — nepBbie HACTOALIME Ha3eMHbIE T03BOHOUYHBIE. [IporpeccruBHbIE
4YepThl OpraHU3aluy Kak MPUCIIOCOO0IEHUE K BO3IyIIHO-HA3EMHOMY 00pasy
XKU3HU. XapaKTepUCTHKa Kjlacca Ha pumepe suiepulisl. MHOrooopasue
IPECMBIKAIOIIUXCS. XapaKTEPHbIE 0COOEHHOCTU YELTyHUaThIX (3MEU, ALLEPULIBI,
XaMeJIeOHbl ), yepernax, KpokoauaoB. [Ipoucxoxnenrne mpecMbIKaIOIIXCS.
3HaueHne B MPUPOC M KU3HU YEIOBEKA.

Knacc ITtunpl. Knaccudukanus nTui: OCHOBHBIE OTPSIBI U UX
npenacraButend. Yucno BUAOB, cpena ooutanus. [ITuisl — cnenuanu3upoBaHHAs
rpyMIa BICHIMX MO3BOHOYHBIX, B IPOLECCE IBOIIOLMH TPUCIOCOOUBIINXCS K
nosiety. Ilpoucxoxnenre NTUll OT peNTHINN; YEPThI CXOJCTBA C PENTHIIUSAMU,
IIPOrPECCUBHBIEC YEPTHI 110 CPABHEHUIO ¢ penTuinsMu. [Ipucnocobnenus k
noJjery. XapakTepucTUKa Klacca Ha mpuMepe roiay6os. MHorooOpasue nTHil.
XapakTepHble 0COOEHHOCTH OECKMIIEBBIX, TUHTBUHOB, KUJIEBBIX NTHIl. 3HAYCHHUE B
PUPOJIC U JKU3HU YEIIOBEKA.

Knaccudukanms MIeKONMUTAIONUX: TOAKIACCH, OCHOBHBIE OTPS/IbI U UX
npenacraBuTeny. Yucno BUAOB, cpea ooutaHus. Miekonurawooue — Haubosee
BBICOKOOPTaHM30BaHHbBIE )KMBOTHBIE, TPOIPECCUBHBIE YEPThI UX OPTaHU3ALINH.
XapakTepucTUKa Kjlacca Ha IpuMepe coOaKu.

MHuoroo0pa3ue miiekonuTarmmx. PasHooOpasue BHENTHETO 00JIMKA; 3aCEICHHE
BCEX CpeJ 00uTaHus, NprUcnocoOIeHns K OOUTaHUIO B OTIPE/IETICHHOM cpeie.
XapaxTepHble 0COOEHHOCTH SHIEKIAYIINX, CYMYAThIX U TUIAIEHTAPHBIX.
[TpoucxoxaeHrne MICKOMUTAIONINX. 3HAUEHUE B TIPUPOJIE U KU3HU YETIOBEKA.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI I10
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCS TMPOrpaMM CpeAaHero oOmiero  oOpa3oBaHHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YJIbTATOB OCBOCHHS SJIEKTUBHOTO Kypca
«buonorust pactenuii, rpuOOB, JUIIATHUKOB, dKUBOTHBIX» BBIJICTIECHBI CIETYIOLINE
COCTABJISIIOLIME:  OCO3HAHME  OOYYaIOIIUMHCS  POCCHUHCKOM  TpaKJaHCKOU
UJICHTUYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH W
CaMOOIIPECIICHUIO,  HallM4UMe  MOTHUBAIMM K  OOydeHuio  OHOJOruw,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pPa3BUTUS OUOJOTUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS Kypca JOCTUTAIOTCS B €IMHCTBE YueOHOM
M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUM C  TPaAULMOHHBIMU
POCCUMCKMMHU COLIMOKYJIBTYPHBIMHM, UCTOPUUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMHU
IICHHOCTSIMU, TPUHATBIMA B OOINECTBE IpaBWJIAMHM W HOPMaMHU IIOBEICHHUS U
CIOCOOCTBYIOT MpolleccaM CaMOMO3HAHMS, CAMOBOCIUTAHUS W CaMOpPa3BUTHS,
pa3BUTUSI BHYTPEHHEH MO3ULIUM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U
MPaBOIOPSAKY, YEJIOBEKY TPYJa U CTapIIeMy MOKOJIEHUIO, B3AUMHOTO YBAKCHMUS,
OEpe)KHOTO  OTHONICHHWS K  KyJbTYPHOMY  HACJICIUIO W TPaJULUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor Denepanuu, Tpupoe U OKpykKaroumen
cpene.

JIM4HOCTHBIE pe3yNIbTAaThl OCBOCHUS AJIEKTUBHOTO Kypca JOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIUXCsl pyKOBOACTBOBATHCS CHOPMHUPOBAHHOMN
BHYTPEHHEW TMO3UMLHMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpUEHTAalUU,
MO3UTUBHBIX BHYTPEHHHX YOEXJIECHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, pacHIMpeHHe >KM3HEHHOTO OIbITa M OIbITa
JIESITETLHOCTH B MPOLIECCE PeAIN3alMi OCHOBHBIX HAIPaBJICHUN BOCHIUTATEIBbHOU
JESATENbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:



c(hOPMHUPOBAHHOCTh TPAKIAHCKON MTOZUIIMH 00yUJaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAEATEIBHOCTA IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NMaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpe.l
PonuHol, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSITHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu Haponos Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIECHU;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBHA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKHX TpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTb), O€pEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTU MPaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [ICHHOCTH MAacTEePCTBA, TPY0Jt00ueE;

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JesTeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  Pean30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKaroUIEH Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUH TNpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIOJIEHHE  MpaBUJ  MOBEAEHUS B MPHUPOJE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUJOB,
IKOCUCTEM, OHOoCchephl);



AKTUBHOE HEINPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEH  OKPYKarOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, YKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHble  MPOOJIEMBbI  pPa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJOTHYECKUX 3HAHWM B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIE Ui (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETECHIIMM OOYYalOIIUXCS, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMSI M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMS IMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEYMsI B paccMaTpUBAEMBbIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENBCKON U TPOESKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpETALMH, NPEeoOpa30BaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJyYEHHbIE B XOJE€ PpEIICHHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AJIbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHeTe), aHaIM3upOBaTh



WH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalu (cxembl, rpaduky, TUarpaMmbl, TaOTUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX cepax KU3HU, aKTUBHO y4acTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEICTBA OOIICHUS, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIISITh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUIYATIbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHa KOJJIEKTUBA;



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXIOI0 YYAaCTHMKAa KOMAaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUW IIEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOpPMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa3oBaTeIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHHs mporpammbel COO 1O 3IEKTHUBHOMY
Kypcy «buonorus pacrenuid, rpuOoB, JTUIIAHUKOB, »WUBOTHBIX»  BKJIIOYAIOT
cnenquuyeckue s y4eOHOTO MpeaMeTa HaydHbIEe 3HAHUS, YMEHUS U CIOCOObI
JNEHCTBUIM 1O OCBOEHUIO, MHTEPIPETAllMA M NPeoOpa30BAHUIO 3HAHUM, BUIBI
JEATEIPHOCTH IO TIOJYYEHHID HOBOI'O 3HAaHHWA M IPUMEHEHUIO 3HAHMU B
Pa3IMYHBIX Y4EOHBIX CHUTYaIlUMAX, a TAKXKE B PEabHBIX >KU3HEHHBIX CUTYyaIlUsX,
CBS3aHHBIX ¢ Ouosoruei. B mporpamme nmpenMeTHble pe3yiabTaThl MPEICTABICHBI
10 rofaM O0y4YEeHHUs.

[IpeameTHBIe pe3yibTaThl OCBOCHMS yueOHOTo mipeamera 6 10 knacce
JIOJKHBI OTPAXKAaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE U POJU OOTAHUKH B CHCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUMCKUX WU
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OOTaHWKH, (PYHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOoCcTa3 (CaMOpETyJIsIUs), YPOBHEBAsI OPTaHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUH, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  DOKCIEPUMEHTAa,  BBIABWKEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pe3ynbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJCNSTh CYLIECTBEHHbIE MPU3HAKU T'PUOOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpALICHHS] dHEPTUU B KIIETKE, (DOTOCHMHTE3A,



IUIACTUYECKOTO M SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MEeHo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUUECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0OPOBBS
OKPY>KaIOIIUX JIIO/IeH, COOIIOICHUSI HOPM TPaMOTHOTO MOBEJACHHS B OKPYXKAIOIICi
OPUPOJHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu W OMOTEXHOJOTMM I palMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYIISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENIOBAaHUII B OHOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MoIOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3yabTaThl OCBOCHMS yueOHOro mnpeamera 6 I1 kunacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM 300JI0TMU B CUCTEME HAyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKHUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B PAa3BUTHE 300JI0THH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH 4Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKAHHE OHUOJOTMYECKUX TEPMHUHOB M TMOHSITHIA:
BU/I, IONYJISALNS, T€HO(OH, IBOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) HBOJIOLUH,
MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BHII000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
OKOCHCTEMa, TMPOMYLEHTHI, KOHCYMEHTBI, pEAYIEHThl, LeMu MUTaHus,
AKOJIOTHYECKas upamMua, Ouoreonenos, onocdepa;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
OTNMCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBICHWH, OpraHU3aIlus W MPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX
pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYyYHBIX TMOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;



YMEHHE BBIICTATh CYIIECTBEHHBIE TMPU3HAKU CTPOCHUSA OHMOIOTHYECKHX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTeOEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaX, AHTPONOTEHHBIX HM3MEHEHHH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C LEeJbl0 oOecreyeHus: 0e30MaCHOCTH CBOETO 30pOBbS W 3J0POBBS
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pPEeIIaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a7aud, COCTABISATH CXEMBI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIETH MUTaHUs);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M TIPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuiia npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHUBATh W HUHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTHYECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6uoIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 boTrannka — Hayka 0 pacTEHHSIX 1 bubmorexa LOK
yKaop https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 P 1
AcTHTCIbRA FoTeTia https://m.edso00.ru/7f41c292
3 TkaHu 1 BEreTaTUBHBIC OPTaHbI BHICIIIUX 1 05 1 bubnnorexa [JOK
pacTenmii ’ https://m.edsoo.ru/7f41c292
4 Pa3zMHOXEHHE BBICHINX CIIOPOBBIX PACTCHUMN 1 bubmorexa LIOK
P P https://m.edso0.ru/7f41c292
bubmmoteka IIOK
5 H .B 2
MSIIHC PacTeiit. BOROPOCIH https://m.edso00.ru/7f41c292
bu6mmoteka IIOK
6 B 4 0,5 1,5
PICILIHE CHIOPOBLIE PACTEHIA https://m.edso00.ru/7f41c292
bubmmoreka IIOK
7 C 10 1
CMEHIHLIE pACTCHI https://m.edso00.ru/7f41c292
8 T'puoOs1. JInmaitHuku 4 0,5 0,5 bubmorexa LOK
https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 15 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
5 1 0,5
HoauapeTso ORHOKTETOHEE https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
II M 28 2 2
OAHAPCTBEO ATHOTOKIETORHAE https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bceero U3yYeHUS
padoTbI padoThbI pecypchl
. 1. EOTaH?Ka — HAayKa O PaCTCHUAX. . 05.00 BuGmorexa LIOK
BBojuibIii HHCTPYKTasK 11O 1/0 ' https://m.edsoo.ru/863d0af2
5 2. PacTurenbHas KIIeTKa 1 12.09 bubnuoreka [{OK
' https://m.edsoo.ru/863d0fde
O6paSOBaTeJ'IBI-£BIe Y TTIOKPOBHBIC BuGmorexa [IOK
3 TKaHU pactenuii. MHCTpyKTax 1o 1/0. 1 0,5 19.09 .
https://m.edso00.ru/863d115a
JL.P. Nol «CtpoeHure KOKHUIIbI JIUCTa»
OcCHOBHBIE, MEXaHUYECKHE,
BBIJICTTUTENIbHBIC TKaHH. THCTpYKTaX
4 o 1/6. JL.P. Ne2 «Ctpoenue 1 05 26.09 bubnmoreka IOK
OCHOBHOM ¥ IIPOBOJISIIEN TKAHN https://m.edsoo.ru/863d115a
JINCTa»
; IIpoBopsiue Tkanu. BxonHoe . 05 0310 Bu6muorexa [JOK
TECTUpOBAHNC ’ ' https://m.edsoo.ru/863d115a
bu6nmorexa LIOK
6 % 1 10.10
OpFaHLI BRICIIHX pacTehim https://m.edsoo.ru/863d12ae
7 Kopensb u ero Bugon3mMeHeHusl. 1 17.10 bubnunorexa LIOK
KopHeBbie cHCTEMBI ' https://m.edsoo.ru/863d12ae
but6mmoreka [IOK
8 1 24.10
Crpoenne kops https://m.edso0.ru/863d12ae
9 [Muranue U JpIXaHUE KOPHEN 1 07.11 bubnmnorexa [JOK



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae

https://m.edso0.ru/863d12ae

bu6nmmoreka [IOK
10 Crpoenne nobera, nowkn 14.11 https://m.edso0.ru/863d12ae
bu6nmoreka [IOK
1 Creoean 211 https://m.edsoo.ru/863d28ca
bubnunorexa LIOK
12 Jluct. Crpoerme. Muoroobpasue 28.11 https://m.edso0.ru/863d1e98
bubmuoreka [IOK
13 KaeTouHoe cTpoerue ucTa 05.12 https://m.edsoo.ru/863d1e98
14 Pa3mMHOKeHHE BBICIINX CIIOPOBBIX 12.12 bubnnorexa [JOK
pacTenuii ' https://m.eds00.ru/863d3842
15 OO01mast XapaKTepHCTHKA BOJOPOCIIEH. 05 19.12 bubnmoreka [IOK
[TpoMeKyTOUHOE TECTUPOBAHKE ’ ' https://m.edsoo.ru/863d46a2
16 Muoroo6pasue u 3HaYCHHE 26.12 bubanoreka IIOK
BOJIOpOCIIEH ' https://m.edso0.ru/863d46a2
Otnen moxoBuHbIC. HCTPYKTaX 1O Bu6miorexa LIOK
17 v/6. JLP. Ne3 Crpoenne wixa 0.5 09.01 https://m.edso0.ru/863d4b02
charaym»
bubmmoteka IIOK
18 OtAen nnayHOBHAHEIE 16.01 https://m.edsoo.ru/863d512e
19 Ortpnen xBomeBuaHbIe. THCTpyKTaX 05 93,01 bubnmorexa [IOK
o 1/6. JL.P. Ne4 «Ctpoenue xBorma» ' ' https://m.edsoo0.ru/863d512e
OT/es1 nanOpOTHHUKOOOPA3HbIE. Bu6nnorexa [IOK
20 Mncrpyxra no /0. JL.P. Ne3 0.5 30.01 https://m.edsoo.ru/863d512e
«CTpoeHne nanopoTHUKA
21 OO011ast XapakTepUCTHKA CEMEHHBIX 06.02 bubmuorexa [IOK
pacreHuit ' https://m.edso0.ru/863d55a2
22 OT/1e71 TOJI0CEMEHHBIE PACTEHHS 13.02 Bubnnoreka [TOK



https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d46a2
https://m.edsoo.ru/863d46a2
https://m.edsoo.ru/863d4b02
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d55a2

https://m.edso0.ru/863d55a2

bu6nmmoreka [IOK

23 Ornen Lpetkoste ! 20.02 https://m.edso00.ru/863d5868

bu6nmoreka [IOK

24 Crpoetiite LpeTia 1 2102 https://m.edso00.ru/863d5868

25 MHoroo6pasue LBETKOB, COLBETUS 1 05.03

26 CroporeHes ¥ raMeTOreHes 1 12.03
L{BeTeHue, onbUICHUE,

27 OIUI00TBOpeHUe. IHCTPYKTaX 110 1 05 19.03 bu6moreka LIOK
1/6. JL.P. Ne6 «MHoroo06pa3zue ’ ' https://m.edsoo.ru/863d5a02
COLIBETUI
Cewms u tutog. MHCTpYKTaX 10 T/0.

8 JL.P. Ne7 «CTtpoeHue ceMeHu 1 05 02.04 bubmmorexa LIOK
OJIHOJIOJIBHBIX | JIBYIOJIBHBIX ' ' https://m.edso0.ru/863d39c8
pacTeHui»

29 CI/ICTeMaTUI/IKa MOKPBITOCEMEHHBIX 1 09.04
pacTeHui

30 06061meHue 1o TeMe CeMeHHbIE 1 16.04
pacteHus
OO11as xapakTepuCcTHKa rpuOoB.

31 UHcTpykTax 1o 1/6. JI.P. Ne8 1 05 93.04 Bubmmoreka [IOK
«CTpoeH¥e MIeCHeBOro rpuba ' ' https://m.edso0.ru/863d70e6
MYKOpay

bubnmorexa LIOK

32 Muorootpasie rpubos 1 30.04 https://m.edso0.ru/863d70e6
JIunraitnuku. Utorosoe bubnunorexa LIOK

33 1 0,5 07.05
TECTHPOBAHHUE ’ https://m.edso0.ru/863d7460

34 HToroBoe NOBTOpeHUE 1 14.05

OBIIEE KOJIMYECTBO YACOB I10 4 15 4

[NPOT'PAMME



https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d5868
https://m.edsoo.ru/863d5868
https://m.edsoo.ru/863d5a02
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https://m.edsoo.ru/863d70e6
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ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KounvecTBO yacoB DJIeKTPOHHbBbIE
ara undposbIie
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsbl
1 O6mmas xapakrepuctuka [Ipocrennmx 1 06.09 bubmmoreka [JOK
' https://m.eds00.ru/863d974c

) Tun Caprxomacturodopsl. Kimace . 13.09 Bu6miorexa LIOK
KTYTHKOBBIC ' https://m.eds00.ru/863d974c

3 Tun Capromacturodopsl. Kiacc 1 20.09 bubnuoreka [IOK
CapkogoBbie ' https://m.edso0.ru/863d974c
Tun Nadyzopuu. bubmuoreka [IOK

4 1 0.5 21.09 https://m.eds00.ru/863d974c
Tun Cnoposuku. MHCTpyKTa)x 1o 1/6
JL.P. Nel «MHoroo6pazue bubmmnoreka HOK

> [Tpocredmx» 1 05 04.10 https://m.eds00.ru/863d974c
Tun KumeyHomnonocTHsIe.

; [TpoucxoxaeHue 1 0COOEHHOCTH Bu6miorexa [IOK
CTPOEHHS MHOT'OKJIETOYHBIX. 1 0,5 11.10 hitps://m.eds0o.ru/863d9a30
Wuctpykrax mo 1/6. JI.P. Ne2 T '
«CtpoeHue npecHOBOTHON THIPHD)

7 MHoroo0pa3ue KHIIeUHOIOIOCTHBIX 1 18.10 bubmuoreka [IOK

) https://m.edsoo.ru/863d9ba2

8 Tun [1nockue yepBu. Knace 1 2510 bubnmnorexa [JOK
Pecuununble 4yepBu ' https://m.eds00.ru/863d9d50

9 Kinacc Cocanbiinku 1 08.11 bu6nunorexa LIOK



https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d9a30
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https://m.edsoo.ru/863d9d50

Kitace JlenTounble yepBu

https://m.eds00.ru/863da070
bubnunorexa LIOK

10 1511 https://m.eds00.ru/863d9d50
Tun Kpyrasie uepsu. O61mast Bubmiorexa LIOK
11 xapakrepucTtrka. CBOOOTHOXKUBYIIIE 22.11 https://m.eds00.ru/863d9efe
HEMAaTOMEbL. — :
12 [TapazuTHueckrue HEMaTOAbl 2911 bub6nmoreka [IOK
' https://m.edso0.ru/863d9efe
Tun Konpuarsie uepBu. OOmmas Bu6miorexa LIOK
13 XapaKTCPHUCTHUKA KOJIbYATBIX '—IepBeﬁ 0612 https://m.edsoo.ru/863d9efe
14 MHoroo6pa3ue Kojab4aThlX YepBei 13.12 bubmmoreka [JOK
' https://m.edso0.ru/863d9efe
Tun Unenucronorue. O0mas
15 XapaKTEPUCTUKA YWICHUCTOHOIUX. 05 20.12 BI/I6J'-II/IOTCK8. HOK
HpOMe)Ky’TO‘-IHOG TECTUPOBAHUE https.//m.EdSOO.rU/863da3C2
Knacc PakooGpasubie. UHCTpyKTaX
16 no 1/6. JI.P. Ne3«BHemrnee crpoeHue 05 27 12 ]hSI/I6J"II/IOTeKa HOK
pEYHOTOo paKay ttps.//m.EdSOO.rU/863da53e
17 Knacc ITaykooGpasHble 10.01 bubmmnoreka HOK
' https://m.edsoo.ru/863da6a6
18 Kiacc Hacekombie 17.01 bubmmoteka IIOK
' https://m.edsoo.ru/863da89a
MHuoroo0pa3ue 1 3HaueHHE Bu6miorexa LIOK
19 HaCCKOMBIX 24.01 https://m.edsoo.ru/863da89%
Tun Momarocku bubnmnorexa LIOK
20 31.01 https://m.edsoo.ru/863dacd2
OO61mas xapakTepuCcTHKa THUIIA
21 XopoBbiX 07.02 bubmuorexa [{OK

https://m.edso0.ru/863dae44
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https://m.edsoo.ru/863da3c2
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[onTun GecuepenHbie

22 14.02
23 IMoaTun Ilo3BoOHOYHEIE. 21.02
24 Hanxnacc Pei6s1. Kimace XpsieBbie 28.02 bubnunoreka LIOK
' https://m.edsoo0.ru/863db010
Kitacc Koctabie pp10b1. MHCTpYKTaX
o5 1o 1/6. JI.P. Ne4 «OcobeHHoCTH 05 06.03 bubnmoreka [JOK
Kiacc 3emuoBoanbie. Knaccuduxanus
26 3eMHOBOIHBIX. O01as 13.03 bu6nunorexa LIOK
XapaKTepUCTHUKA. ' https://m.edso0.ru/863db6be
MHuoroo0pa3ue 1 3HaueHUE
bubnuoreka [{OK
27 3EMHOBOZTHBIX 20.03 https://m.edsoo.ru/863db6be
Kiacc Ilpecmbikaromiuecs. O0mas Bu6morexa [OK
28 XapaKTEPUCTHKA NTPECMBIKAIOIINXCSA 03.04 https://m.eds00.ru/863dbb78
MHuoroo0pa3ue 1 3HaueHHE
29 HpeCMBIKAIONIXCH 10.04 Bubmmorexa LIOK
https://m.edso0.ru/863dbbh78
Knacc IItuner. O61mas
XapaKTepUCTHKa NTHIl. THCTpYKTax
30 o 1/6. JI.P. Ne5 «OcobeHHOCTH 05 17.04 bubnmorexa LIOK
CTPOEHHUSI MTHII, CBSI3aHHBIE C ’ ' https://m.edsoo.ru/863dclea
ITOJIETOM)
31 MHuoroo0pasue 1 3Hau€HUE MTHII 24.04 bubmuoreka [IOK
) https://m.edso0.ru/863dc352
Kiacc Mnexonuraromime. O61mas Bu6nnorexa [IOK
32 XapaKTCPUCTHKA MIICKOTATAOTINX 08.05 https://m.edsoo.ru/863dccda
33 IToaxnaccel MIIEKOUTAOIINX. 0,5 15.05 bubnunorexa [JOK



https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863dbb78
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Hrorosoe tectupoBanue

https://m.edsoo.ru/863dce9c

34 MHOFOO6p a3ue MJICKOIIUTAOIIUX

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

1,5

2,5

22.05

bubnunoreka LIOK
https://m.edsoo.ru/863dce9c
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

10 knacc - yueOHuK «bronorus pacteHuii, TpHOOB, JINIIAHHIUKOBY» JIEKTUBHBIN
kypc: U.b. Aradonona, B.. Cusornazos - M.: JIpoda, 2007

11 knacc - yueonuk «buonorus sxuBotHbix» Aradonona 1.b., Cusormnazos B.U.
OnextuBHbie Kypchl 10-11 k1. YuebHoe nocodue (mpoduiibHoe o0yduenue) — M.:

Hpoda, 2007. — 207¢

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Taceuynuk B.B. buonorus: bakrepun, rpuOsbl, pactenus. 5 knacc. Meroandeckoe

nocobue k yueOnuky B.B. ITaceunuka "buonorus. bakrepun, rpudbl, pacTeHus. 5
kiacc". M.: Ilpoda, 2016

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://school-collection.edu.ru. Enunas xomieknus ugpoBbsIx 00pa3oBaTeIbHBIX
pecypcoB

http://window.edu.ru. EquHoe okHO fg0cTyma K 00pa3oBaTeIbHBIM pecypcaM

www.dio.nature.ru. Hayunble HOBOCTH OHOJIOTUH
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