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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pE3yNbTaToB OOy4YEeHHS U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOUIUX LENIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS 0 cielupuke
Ouonornu, €€ 3HAYEHWH B T[IO3HAHUM JKUBOM TMPUPOJbI U OOECIEeYEeHUU
CYIIIECTBOBAHMS UeJIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 61oJ0TUM TAET NPEACTABIECHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacopeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM OO0pa30BaTEIbHOIO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamMme no OMOI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATEeTbHOCTH/Y4eOHBIX JEHCTBUM OOYYalOIMIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no Ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMI TPEEMCTBEHHOCTH B HU3Yy4YE€HHUU OuWoJioTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalollled MNpUPOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'0 PAHra U CYLUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHUS SKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXKAIOWUIEH NPUPOJHON Cpelle, aHaIu3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHMS K MPUKIATHON HAMpaBICHHOCTH YYEOHOro mnpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIeUeHHUs YCIOBUHM JUIsl peLICHHUS



OJTHOM M3 aKTyaJIbHBIX 3aJa4 HIKOJBHOTO OHMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHH, CO3MAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro oodpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nHaueHrne OMOIOTUS UMEET TAKXKE JJIsl pEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIN3ALMU
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecrneurnBaeT yciuoBus Uisl (POpMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUHU C
MPEICTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY Ul ONPEICIICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TI0 COJEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OTt00p conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MpaKTHUECKOM pesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIy»aT OCHOBOM At pOopMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OHOJIOrNYECKOT0 00pa30BaHUSI.

CTpyKTypupoBaHHE cOAepX aHUs Y4YEeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npenmeTa «buonorus»
BBIJICTIEHBI CIICYIOLINE COAEpKATEINbHbIE JIMHUK: «bronorus kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHu4ecKOoro MHUpay,
«OBOJIIOLMS KUBOU MPUPOIBD», « IKOCHUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBIIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJI0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATDH SBJIICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYEHHBIX IPH U3YUCHUN
OMoJI0rNy;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JICSITEIILHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEel, COOTIOICHUS ATUIECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIEICTBUIA CBOEH AESITEIIbHOCTH MO OTHOUIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHIY.

Jlst m3ydenusi OMoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HeneMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, ITUKON, SCTETUKON U MPaABOM.
Ponb Ouonorun B popMUpOBaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTOo bl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB IPH
W3YUYCHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpPauu:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonormyeckue
byHKUIHUU OENKOB.



depmeHTHI — OnoJoTHuYecKre Katam3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocth. Kodepmentsl. Burtamunbl. OTmmuuns
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapodubEHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineotnasl — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u pynkuuu JJHK. Ctpoenne nu ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIum.

[utonorus — Hayka o Kietke. KiietouHas Teopus — nmpuMep B3aUMOIECHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUM. MeTObl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01ue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekyinsl JIHK kak renerudeckuil ammapar, cucrema
CUHTE3a Oelnka.

Tunel KJIETOK: DJyKapuoThueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOoKapHOTHYeCKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradHousl kietku: JOIIC, ammapat [onbmxw,
nn30cOoMBbl.  [loTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHJIPWH, TUIACTHIBIL.
[Ipoucxoxaenne MUTOXOHIpUM u T1actun. Bunbl mactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOJE,
«Pacmpenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbY, «brocunTes 6enka», « CTpoeHue MOJIeKyJbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
ONHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonm3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTadom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBINA U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIe OakTepun. 3HAUYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIIETKE. DTarbl dHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero BHIbl. KuCIOpOIHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIETUIECKOTO OOMEHA.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil WH@opManuu B KieTKe. ['eHeTHdeckuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHcaauuu. KoaupoBanue amuuokuciaor. Ponbs pubocom B
OonocuHTese Oemnka.

Hekinerounsie ¢popMbl xu3HU — BUpyChl. Uctopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/Ia.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1uki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTypsl JJTHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI Pa3MHOXKEHUSI M  WHIUBUAYAJILHOTO  Pa3BUTHUSA
OpPTaHU3MOB.

Henenue knetku — muto3. Ctaaum murtoza. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U moyioBoe. Busl Oecrnonoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. Ilpoueccsl, MPOUCXOAIINE HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOTCHES3.
OcoOeHHOCTH CTpOeHUsl SULEKJIETOK M crepMaro3ousioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsiMoe (THMUMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe 1 HempsiIMOe pa3BUTHEY», «I 'aMeTOreHe3 y MIECKONMUTAIONIUX U
yenoBekay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepmaTto30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTatomero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIUInKauus «/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHnume muTO3a B KJIETKAX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HaciieAcTBeHHOCTh 1 U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. lctopus pa3Buths reHeTUKU. Poib nuroiaorun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJIEKYJSIpHO-TeHeTH4eCcKuil). (OCHOBHBIE T'€HETUYECKUE
noHsTUsA. [ eHeTnYeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIVICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanue. Mcrnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JUJISL OTIPE/ICJICHHS] TeHOTHIA OCOOHU.

CuernieHHOe HacneAaoBaHue rnpu3HakoB. Padbota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OomMoramMeTrHble W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUVICHHBIX C MTOJIOM.

W3MeHunBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapyuallioOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KonuecTBEHHbIE M KaueCTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOWHATHUBHOMU
M3MEHYMBOCTUA. MyTaIimoHHass U3MEHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUYMHBI MyTaluii. MyTareHHbIe (HaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE OIIPENICIICHHE TE€HOTHUIIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIbIO
[M[]P-ananu3a. HacnenctBeHHble 3a00JieBaHUS 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACIEJCTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHbe MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuib! u cxembl: « MOHOTHOPHUIHOE CKPEIIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €T0 IUTON€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaencTBrue amaenbHbIX TEHOBY, «l €HEeTHUYeCKne
KapThl paCTEHUH, )KUBOTHBIX M YeJOBEKa», «I eHeThka moiyia», «3aKOHOMEPHOCTHU
HAaCIIEJOBaHUsI, CLUEIUICHHOTO ¢ mosiomM», «KapuoTumbl 4yenoBeka M >KHUBOTHBIXY,
«Bunpl uzmeHunBoCcTHY», «MoaudukamoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-dakropay, «['eHeTnka rpymm KpoBu», « MyTalluoHHAsI ”3BMEHYUBOCTH.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmnoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTari GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHO».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «/3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHamM3 MyTaluid y JIpo30¢uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IMpolecc. 3apOKIACHUE CEICKIUU U JIOMECTUKAIIUS.
Yuenue H. U. BaBusoBa o ieHTpax MpoUCXOKICHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIUMU. MaccoBblii M MHAUBUAYAIbHBIN OTOOPHI B
CEIEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak OTpaciab MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganust pexomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHne BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuupl U cxeMbl: KapTa «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYpPHBIX pacTeHui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanéunas rudpuanzamnusy, «Padotsl akagemuka M. @. MIBaHoBay,
«Ilomunnounus», «OO0bekTh OMoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHEILIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IMCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIUU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIo
arpOyHUBEPCHUTETA WM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CBuzerenscTBa 3BoMOIUU. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxoncTBO U paznuuue GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTUYHbIE,
pPYJIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTeH y BceX
OpraHU3MOB.

OomonnonHass Teopus Y. Jlapeuna. IIpeanochUlKM  BO3HUKHOBEHUS
JapBuHU3Ma. JIBHKYIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAasT W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBostonus. [lomynsus kak eAMHUIA BUAA U SBOIIOLUU.

JBroxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsiLMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbIII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3BodoUUHU. [Ipumepsl
MPUCTIOCOOJICHHUI y OpraHu3MOB. ApoMoph03bl U HAHOATANITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonorusi. PopMbl  ABONIONUU:  (pUIIeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napaienbHas. HeoOpaTtuMocTh 3BONIOIUH.

[IpoucxoxieHHEe OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienanu3anus. AfanTuBHas paauanus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepiios.



Tabmuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppObI  3a
cyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamnonHas
U3MEHUYHMBOCTH», «Apomopdo3by, «Unumoamantammm», «OO0IIas aereHepanus,
«/IBmkymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsuna», «bopbba 3a cymectBoBaHue», «IIprucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJAEh «OCHOBHBIC HAIPABICHUS JBOJIIOIHUNY, 00BEMHAS MOJEIH
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButue Hacekomoroy, « Pa3zButue asarymkmy,
MuKponpenapar «/[pozoduia» (Hopma, MyTanuu GopMbI KPbUIBEB U OKPACKU TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOWOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMUUECKOW IBOIOIMA. HavanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBHUKCKHH, CHUTYPUHUCKHM, J€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [l0osiBJIEHHE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BorolHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeTroasl HW3ydeHus anTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku ucCKOmaembIX OCTaTKOB, BpPEMSI CYIIECTBOBAaHHSA, 00IAacTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAS
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amMepuKaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConHEUHON cHUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PacturenpHas kietka», <OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJEOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «peBHue moanm», «llepBbie
COBPEMEHHBIE JI0N», «HeIoBeUeCKre pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyoumia, ckpebna), TreoXpoHoJoruueckas TaOnuma, Kouiekuus «Dopmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

[IpakTudeckast padora Ne 1. «M3ydyeHue ncKomaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJIICKIIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl M OKpYy KamoIas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0BAHUNI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTuyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
($haKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckue puTMsl.

buotnueckue ¢aktopsl. Buibl 6HOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIINS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIMU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI Al CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsauud. (OCHOBHBIE IOKa3aTean
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
MuUrpanys. JJmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PeryJIsiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbl 0OMTaHUS
opranusMoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJSUUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (muimeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornuecknue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BENIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3KocucTeMbl. [TumeBslie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKUE MHPAMMIIbI:



OPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazputie. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOro pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE U OOpaTHas CBA3b B
onocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHUE LIMKIIBI 3JIEMEHTOB (yTepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHUS B Onocdepe.
['106asibHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiunBocTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
IPUPOJHBIMHU PECYPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOTE€HHBIE BO3ACHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ounochepo»,
«®akTopel  gerpamauumu  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mass crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojelb-anrmukanus « TunudHble OMOILIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuleKuuu «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIinaM oJHoro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJIOB pAcTEHUN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTa «buonorus» AOCTUTraroTCs B
€AUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOINECTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHS U
CaMOpAa3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApILIEMY MOKOJCHUIO,
B3aMMHOTO YBa)XCHHS, OCPEKHOrO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 WU
TPpAAULIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, npupoie u
OKPY KaIOIIEN Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCXKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA W OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHS
y4eOHBIX, TIO3HABAaTEIBHBIX H HCCJICNOBATCIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IMpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM Ipak IaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOW S3BIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHWOJIOTMHM B ITIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLUOHAIBHOIO 0J1ArONOJTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMMPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYXarOUIEH CPEIbL;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMUS
M yYMEHHUS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphl);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHYECKOMN IEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodieM
COXpAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNpPOOJEMBl  Pa3BUTHS
YeJI0OBEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOIMYECKHX 3HAaHUHM B LEJIX
NOBBILICHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyEMOi
IPU U3y4YECHUU OMOJIOTHH;

MTOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiau3a |
OOBSICHEHMSI SIBICHUIM OKPYXArOIIero MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMUYECKUE 3HAHUSA IS
peleHust IpoOJyieM B peabHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAJIbHbBIE
yueOHble JEeHCTBUA (IO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJSTUBHBIE),
obecneunBaromye GopMrupoBanrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcs, CHOCOOHOCTh OOy4YaloIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIIBHON U COLIMAJIBHON MIPAKTUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NeCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOATENBbHO  (OPMYyJNHMpPOBAaTH W aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCu(pUKaUi, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUIM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHE pPACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIQ/IETh HaBBIKAMU y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATHh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JJIsl JOKa3aTEIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAINIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JACTH
KU3ZHEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTrMHAJIBHBIE MOAXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUs], KpUTUYECKH OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyTUpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOM TSI BBITTOJIHEHHS YIEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckor nHGopMauu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (U3UYECKUE W
MaTEeMaTUYeCKUe 3HAKW W CHUMBOJBI, (OPMYJIbI, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISIHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaclO3HABaHUS W 3alUTBl  WHMOpPMaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne yHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM JI€liCTBUSIMU:

1) oOmenme:

OCYIIECTBJISITh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaracMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMHN JIPYTUX YYACTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOaNbHBIE CpeAcTBa OOIEHWS, I[MOHMMATh 3HAYEHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTU IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOKO TOUKY 3PEHHUS C HCIOJb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) cOBMeCTHas 1eSITeJIbHOCTD:

MOHUMATh M MCIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI MPU PEIICHUN OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1a4H;

BBIOMpATh TEMATHUKy W METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaAlUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YyMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIW3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OCBO€HHS mnporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PA3jMYHBIX YUYEOHBIX CHTyalUsX, & TAKKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJbTaThl IPEACTABICHBI IO rOJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOT'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSATHM:
YKU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE YHEPTHH ),
romMeoctas (caMoOperyJjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOTrooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. 1. BaBuiiosa), onpenensiTe rpaHULibl KX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus W IMPOBEACHUE
OMOJOTMYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pPE3yJbTaTOB,
MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpALICHUS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKkoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIKX JI0JIEH, COOI0/IEHHS HOPM IPaAaMOTHOTO MOBEJICHUS B OKpYXKarolen
MPUPOAHON cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun 17§ OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS;

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTUOPHUIHOE CKpEIMBAaHUE, CIEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOMIOATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KAaHWSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBAa MACCOBOW MH(pOPMAILIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIC COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIe pe3ysnbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITHHOU
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMUHOB M TTOHSATHI: BUI,
MOMYJISAKS, TEeHOMOHA, DBOJIONHS, ABWXKYIIME CUIBI ((aKTOPHI) DSBOIIOINUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
HPKOCHUCTEMA, TMPOAYLEHThI, KOHCYMEHTBI, PEAYIEHThl, e MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;



yMEHUE W3jaraTh OWOJOTHYECKHE TeOopuHu (IBOIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKass TEOPHUsS HBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepnanckoro),
ONPEEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
OMMCAHUE UBBIX CUCTEM, IPOIIECCOB U SIBJICHUM, OpraHu3alusl U TMPOBEICHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3yJbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TNPOAYIIEHTOB, KOHCYMEHTOB, pPEIyIECHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB U TIOTOKAa HHEPIMU B HKOCHUCTEMAaX, AHTPOIOTE€HHBIX HM3MEHEHUN B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH IMOJIYUYCHHbIC 3HAHUS JIsl OOBSICHEHHS OMOJOTHYECKHUX
IIPOIIECCOB W SIBJICHHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1eJplo obOecriedyeHus O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0pPOBbS
OKPYKAIOIIUX JIOJIEH, COOI0IEHUsT HOPM IPaMOTHOTO TMOBEICHUS B OKPY KaroIen
NPUPOIHON cpesie, MOHUMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTUKCHUN
COBPEMEHHOU OMOJIOTUH ISl PAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHMBaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOTO  COAEP)KAaHMSI, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh TOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nu(ppoBLIe
Ne ni/m P Konrpoabnbsie IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
bu6mmoreka [IOK
1 b 2 0.5
HOMTOTHA KaK Hayxa https://m.edsoo.ru/7f41¢292
2 JKuBBle cucTeMBI U UX OpraHu3aIus 1 bubnnorexa [IOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
4 K
HSHEACATETBHOCTD KICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 | bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD ? 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bu6mmorexa [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
8 P 1
C3CPBHOE BpeMA hitps://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uudpoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunorexka LIOK
1 0 9 1
IBOIIOIHMOHHAs OHOTIOTHA https://m.edsoo.ru/7{41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karolas cpeia 5 1 bubmmorexa [IOK
P Py tas cpea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
CooO1ecTBa ¥ YKOJIOTHUECKHUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 174
bu6mmoteka IIOK
5 P 2
CCPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/216¢645¢
Meroabl TO3HAHUS )KUBOU
npupoasl. [Ipaktuyeckas pabora
2 Neo 1 «Mcnionp3oBanme pa3iuyHbIX 1 0.5 https://m.edso0.ru/2636364b
METO/IOB IPU U3YUYEHUHU
OMOJIOTMYECKIX O0BEKTOBY
buonoruueckue cucremsl,
3 1 https://m.edsoo.ru/ca2 lccbe

IIPOLIECCHI U UX U3YUYECHHE

XUMHUYECKUN cOocTaB KJIeTKH. Bona
4 A 1 https://m.edsoo.ru/1777ba96
Y MUHEPAJIBbHBIE COJIA

5 benku. CoctaB u cTpoeHue OeIKoB 1 https://m.edsoo.ru/b54c5a43

depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabora Ne 1 «3yuenue

6 . 1 0.5 https://m.edsoo.ru/c1dllaca
KaTaJUTHIECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMUJIA3bI
WJTU KaTajasbl)»
Yraesopasl. JIunnasl 1 https://m.edsoo.ru/5d1cef76
Hyxneunossie kucinorsl. AT® 1 https://m.edso0.ru/948bf536
9 HeTopus u METOZ! H3yiCHHA 1 https://m.edsoo.ru/b3ab8e68

kietku. Knerounas TEOpU




KieTka kak 1ienocTHas >KuBas

10 https://m.edsoo.ru/5c5ca96a
cucremMa
CtpoeHne 3yKapuOTHYECKOM
kieTku. Jlaboparopras padota No 2
«M3yueHue cTpoeHus KIETOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOITIperapaTax u ux
OTIHCaHUE
12 OOMeH BeIIECTB U META00IN3M https://m.eds00.1ru/b53dd961
13 dortocuHTe3. XEMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTuveckuii o0OMeH https://m.edsoo.ru/4a9675¢c8
JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. MuTos.
15 Mlabopatopuas paGora Ne 3 0.5 https://m.edsoo.ru/6e28ab92
«Habnronenne MuTo3a B KJIeTKax
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOTIpErapaTax»
16 buocuntes bemka. Peaxums https://m.edsoo.ru/5cctbeb5
MaTpPUYHOTO CHHTE3a
17 Tpancnsius — OuocunTtes Genka https://m.edsoo.ru/396ea3{2
18 Hexzieroumeie dopmbt xusim — https://m.edsoo.ru/8177638b
BHUPYCHI
19 @OpMBI pa3MHOKEHUSI OPraHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
21 KJ1eTOK. OII010TBOPEHHE. 0.5 https://m.edso0.ru/6373f7d2

Jlaboparopuas padota Ne 4




22

«HW3ydyeHue cTpoeHust oJI0BbIX
KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»
WupuBuyanbHOE pa3BUTHE
OpPraHu3MOB

https://m.edsoo.ru/2a4596¢e4

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MEHYUBOCTH

https://m.edsoo.ru/fc39b86¢

24

25

26

27

28

3aKOHOMEPHOCTU HACIEAOBaHUS
IpU3HaKoB. MoHOruOpuaHOE
CKpELIMBaHHE

JIMruOpuIHOE CKpEIMBAHKE.
3aK0H HE3ABUCUMOTO
HACJICIOBaHUS MPU3HAKOB

CueneHHoe HacIea0BaHNE
npu3HakoB. JIabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTHOPUAHOTO U IUTHOPUAHOTO
CKpEILMBAHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. Hacneqosanue
MPU3HAKOB, CLUEIUICHHBIX C IIOJIOM

MNsmenunBocts. HenacnencrsenHas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BapHallMOHHOW KPUBON»

0.5

0.5

https://m.edsoo.ru/621afldd

https://m.edsoo.ru/b8f7fe72

https://m.edsoo.ru/634751fe

https://m.edsoo.ru/472b3135

https://m.edsoo.ru/a81bbffl




HacnencrBeHHast U3BMEHYMBOCTb.
Jlaboparopnas pabota Ne 7.

29 . 1 0.5 https://m.edsoo.ru/b3¢33d24
«AHamM3 MyTalun y 1po30(husl
Ha TOTOBBIX MUKPOTIpEIiapaTax»

30 I'eneTuka yenoBeka 1 https://m.eds0o.ru/9a8¢8d99
PesepHblii ypok. O0o0menue no

31 Teme «HaciencTBEHHOCTD U 1 https://m.eds00.ru/879866¢c6
W3MEHYMBOCTh OPTaHU3MOBY»

32 Cenekius Kak HayKa U IpoIecc 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOﬂLIvH FIOCTIDRCEHIT CENCKImHI 1 https://m.edsoo.ru/aeal 7cfc
pacTeHU U KUBOTHBIX

34 brotexronorus Kai otpacis 1 https://m.edsoo.ru/b9419a7e
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl

1 DBOJIIOIHS U METOJIbI €€ U3y4YECHUS 1 https://m.edsoo.ru/f765e251
HcTopus pa3BuTHS NpeAcTaBIeHUN

2 prip ped 1 https://m.edsoo.ru/f7236852
00 3BOJIIOLUU

3 MuUKpO3BOIIOLMS 1 https://m.edsoo.ru/92e2cb7c¢c
[Tomynsiius Kak 3JeMeHTapHas
€AMHUIA BUA U DBOJIIOIIH.

4 Jlaboparopuas pabota Ne 1 1 0.5 https://m.edsoo.ru/6¢23fcce
«CpaBHeHUE BHJIOB T10
MOp(orTorHuIecKOMy KPUTEPHIO

BIDKYIIUE CHIIBI (3JIEMEHTApPHBIE

5 A i ( P 1 https://m.edsoo.ru/c9ca7ec2
(hakTOpHI) SBOITIOLIUU

6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/6e175a57
Pe3ynbpTatsl sBOIIONMN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
BUJ000pa3oBanue. JlabopaTopHas

7 AO0DP patop 1 0.5 https://m.edsoo.ru/2d74ae19
pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OPTaHu3Ma 1
€€ OTHOCUTEIBLHOTO XapaKTepa»
Hamnpasnenns u nytu

8 1 https://m.edsoo.ru/cec9b353
MaKpOIBOTIOIIUA

9 HeobOpatumocTs 3BOIIONINN 1 https://m.edsoo.ru/88f6dcd6




Uctopus xxu3nu Ha 3emiie U

10 . https://m.eds00.ru/19b89985
METO/bI €€ U3yUYEeHUs
T e e

11 HITOTEIBL HPOMCXOFACHHA AHMBHH https://m.edsoo.ru/71268fle
Ha 3eMiie
Pa3 € JKu3 a 3em1e o dpa

12 BUTHE FHIHH Ha SCMIIC TT0 9pam hitps://m.edsoo.ru/45189341
U TIieproJiaM
OCHOBHBIE dTaIbl DBOJIIOLINU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
ITpakTyeckas padora Ne 1

13 P p 0.5 https://m.edsoo.ru/f256a36b
«M3y4yeHne uCKOMaeMbIX OCTaTKOB
pacTeHui 1 KUBOTHBIX B
KOJUIEKIIUIX
CoBpeMeHHas cucTeMa

14 BpeMEHHA cHCTEM https://m.edsoo.ru/5819116¢
OpraHUYEeCKOTO MUpa
C)

15 BOJHOIA HenoBeka https://m.edsoo.ru/b4c1d468
(aHTpOMOreHe3)

BIDKVIIHE CHIIBI ((haKTOPEI

16 a ym (@ poi) https://m.edsoo.ru/7ad55eb9
aHTPOIIOTeHE3a
OCHOBHBIE CTaIUU 3BOTIOIIHNHA

17 A H https://m.edsoo.ru/81d88b86
yeJI0BeKa
YenoBeuecKHe packl U MIPUPOIHBIE

18 p pHpoa https://m.edsoo.ru/2374alel
aJanTaluy 4eJIoBEKA
PesepBHbIit ypok. O60011eH1e o

19 TeMe «BO3HUKHOBEHME U pa3BUTHE https://m.edsoo.ru/dd4662c2
’KU3HU Ha 3eMIIe)»

20 DKOJIOrHUs Kak HayKa https://m.edsoo.ru/abf8cb57
Cpenpl 0OOUTaHUS U DKOJIOTHYECKUE

21 peAl https://m.edsoo.ru/9d2ca73f

(baxTopsl




22

AlGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

https://m.edsoo.ru/afad9188

23

24

25

buotnueckue hakropsl

DKOJIOTUYECKUE XapaKTEePUCTUKHU
nomyssun. [Ipaktuueckas pabora
Ne 2 «IToncuéTt mioTHOCTH
MOMYJISALINI pa3HBIX BUIOB
pacTeHuin»

CoobmiecTBa OpraHu3MOB —
OHoIIeHO3

0.5

https://m.edsoo.ru/a4928c61

https://m.edsoo.ru/d6945d54

https://m.edsoo.ru/88d19¢62

26

DKOJIOTHYECKHUE CUCTEMBI
(3K0CHCTEMBI)

https://m.edsoo.ru/lead9dft

27

OcHOBHBIE TTOKa3aTEIIN
9KOCHUCTEMBI. DKOJIOTUUECKHE
nupamuibl. CBOMCTBA SKOCHCTEM.
Cyxkreccust

https://m.edsoo.ru/8cb85173

28
29

HpI/IpO,[[HBIe 9KOCHUCTEMbI

AHTpOHOFeHHBIC O9KOCHCTEMbI

https://m.edsoo.ru/738929d3
https://m.edsoo.ru/c5534e2d

30

31

buocdepa — rnobanpHas
IKOCHUCTEMa 3eMITH
3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

https://m.edsoo.ru/6¢4997cf

https://m.eds00.ru/c929ffbc

32

UYenoseuecTBo B Omochepe 3emnu

https://m.edsoo.ru/482d6168




13 Cocy1iecTBOBaHHE MIPUPOJIBI U
4eJI0BEYECTBA

PesepBHbIil ypok. O600meHE
34 TeMmbl «Coo01IecTBa 1
9KOJIOTHYECKUE CUCTEMBI

https://m.edsoo.ru/ee2b94a4

https://m.edsoo.ru/82c¢3bb5f

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

2.5



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Ton penakuueit [laceunnka B.B. AxumonepHoe o61mectBo «M3narenbcTBo
«ITpocsenienue»

* buosorus. 11 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axumoneprnoe o61mectBo «3marenbcTBo
«ITpocsenienue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

o HpopManmoHHO-METOMUECKOE TUCHMO 00 OCOOEHHOCTSIX MPenoJaBaHus
yueOHoro npeameta «buonorus» B 2025/2026 yueOHOM TOTY

https://edsoo.ru/wp-content/uploads/2025/08/biologiya .pdf

e ° JlocTI)KEHUE METANPEAMETHBIX PE3yJbTAaTOB B paMKax M3yUeHHS MPEIMETOB
€CTEeCTBEHHO-HAYy4YHOT0 0JI0Ka (OCHOBHOE 00111ee 0Opa3oBaHue) :
METOIMYECKHE peKoMeHIaluu estestvenno-nauchnyj-blok 01.pdf

e buonorus (yriayOneHHslil ypoBeHs): Peanuzanus tpedoannii ®I'OC

CpeaHero oo1ero o0pa3oBaHus : METOJAMYECKOE TOCOOUE JIJIst YUUTES.

mp_biologiya format-docx 26082023 na-sajt.pdf

e buonorus (6a30Bblil ypoBeHs). Peannzanus @I'OC ocHOBHOTO 00111€TO
o0Opa3zoBaHus: METOANYECKOE TTocodue st yuutens. https://clck.ru/3NSBnV

e Jlns METOIMYECKOTO COMPOBOKISHUS MPODIIIHBHBIX TEXHOJIOTHISCKUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKHI (PU3UKO-TE€XHUYECKUN UHCTUTYT

(M®TMN) pazpaboran npoekt «Hayka B pernoHb»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-

regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeToanueckue peKOMEH Ialluu MO CO3/IaHUI0 KJIACCOB TEXHOJOTUYECKOTO U
€CTECTBEHHO-HAYYHOT0 IPO(dUIICH U KIIACCOB € YTyOJIEHHBIM U3yUYEHUEM
MaTeMaTUuKH, PU3NKUA, XUMUU, OUOJIOTHU B 0011e00pa30BaTEIbHbBIX
OpraHM3aIMsIX C UCTIONh30BaHHEM UH(PACTPYKTYphI, CO3AAHHON B paMKax
HalMoHanbHOro npoekra «OopaszoBanue» (KBantopuymsl, [T-kyos1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e Meroauueckue pekoMenaanuu. Opranuzanus B3aumoecteus “lllkona — By3
— npennpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

o KontekcTHbIe 3aa4u. 3a1aHus K yueOHOMY Kypcy «buomorusy (2024 r.)



https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

e Meroaunueckuii keiic. CuerieHHOe HacienoBanue npusHakos. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-

content/uploads/2025/01/biologiya_mk sczeplennoe nasledovanie priznakov.p
df

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

e bubimmoreka LIOK https://m.edsoo.ru/7f413368
e CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
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