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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COrlacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEIMETHOE COJEPKAHKUE, ETO CTPYKTYDPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMONI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, HEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KMBBIX CHCTEM Pa3HOI'0 PaHra U CyUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJbTUPOBAHUS, 000CHOBAHUSI SKOJIOTHYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHMS K MPUKIATHON HAMpaBiICHHOCTH YYEOHOro mperMeTra
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUeHHUS YCIOBUH JUISl pEeLICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMWYHO Pa3BUBAIOLIEIOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX INPU3HAKAX — YPOBHEBOW OpPraHMU3allMM W 3BOJIIOLWH, CO3HAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiroe 3naueHne 6MOJIOTUSI UMEET TAKXKE JJIsl PeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBbTYypbl, CHOCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cOCTaBWJIM OCHOBY JUIsl ONPENCJICHHS MOJIXOJ0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OTt6op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTh 3HAHMS W YMEHUS, 3HAuUMMble Jis
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIy>KaT OCHOBOH Ui (POPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE COJEpKaHUS Yy4uyeOHOro Marepuajla B Iporpamme Io
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICTICHBI CIIEAYIOIINE COAEp KaTENbHbIe JIMHUU: «bronorus kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«OBOJIIOLMS KUBOU MIPUPOJIBD»,  IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydeOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJIbI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIaX, CIyKalIMX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIIMH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydYarommxcs oO0meil KyJbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
Onooruu;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHYECKUX UCCIIEIOBAaHUM;

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

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESITEIBHOCTH 110 OTHOLIEHUIO K OKPY’KaIOIIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpPOBAHUU COBPEMEHHOM HAy4yHOUM KapTHUHBI Mupa. CrucreMa
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl MO3HAHUS )KHUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IEHOTUYECKUI), OMoChepHBIil.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUYECKUE DJIIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelieCTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Butamunabl. OTimuuns
(GhepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
Hyki1enHoBbIX kucnoT. Ctpoenne u ¢pynkiuu JHK. Ctpoenne u ¢pynxmun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Kietka kak nenoctHas xuBas cucteMa. OO1Iye Npu3Haku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >XKUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sanpa: siaepHas o0o0J0vKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpaUm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacmpenenenre XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocuuTes 6enka», « CTpoeHue MOJIEKYJIbl OelKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqmuTUYECKONM AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHUE SHEPTUU B KJIIETKE. DTalbl 3HepreTndeckoro ooMena. I nukomnus.
bpoxxenne u ero BHIbl. KuCIOpOIHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunpoBanne. IPHEKTUBHOCTh FIHEPIETUIECKOTO OOMEHA.

Peakiun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmdyeckoil MH@OpManuMu B KiIETKE. ['€HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hexkunerounsle ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMST M KMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u QpyHKIIMOHHpOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaenb cTpykTypsl JJHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruOenb KJIETKH — aromnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30u, SIMIEKIETKa) — CHepMaTOoreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOeHUs SUIEKIETOK M crepMaro3ouoB. Omiog0TBOpPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TMPAMOE, HempsiMoe (JIUYMHOYHOE). BrusHue



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

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pasMHOXKEHHS OpPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe u HenmpsiMoe pa3BUTHE», «['aMeTOoreHe3 y MIICKONUTAIOMNX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIEJNb-alIUINKauus «/leeHne KIEeTKn», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOITpENapaTax».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHETHKH (THOPUI0IOTUYECKHA,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHOe CKpelllBaHWEe. 3aKOH €JIWHO-00pasusi THOPHUIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIUIEHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUS HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OoMoraMeTHole W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiu. CBoicTBa MOIU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUYMHBI MyTanuii. MyTareHHbIe (HhaKTOPBI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECAIOTHUYCCKUM, OM3HCI[OBEIN, IINTOTCHETHUCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIE3HU C HACJIEJCTBEHHOW MpPeapacloyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIEHUH U JICUCHUN TeHETHUECKUX 3a00JIeBaHU YEIOBEKA.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBA», «3aKOH PACHICIIJICHHS U €r0 IUTOT€HETUYECKAst OCHOBA», «3aKOH YACTOTHI
rameTy, «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHus», «Menos», «B3auMoaencTBre amieabHbIX TEHOBY, «I eHeTnuecKue
KapThl pacTeHUH, )KUBOTHBIX M 4eJloBeKa», «[ eHeTnka moja», «3aKOHOMEPHOCTU
HAaCJIEIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl 4yenoBeka M >KHMBOTHBIXY,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpyIn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: MoAeIU-aNIIUKAIMA «MOHOTHOPUIHOE CKpEIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabGopaTtopHas pabora Ne 5. «M3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

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

JlaGopaTtopHas pabota Ne 7. «AHaMM3 MyTanuid y Ipo30¢puiIsl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
Yuenue H. U. BaBusoBa o ieHTpax MpOUCXOKICHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OIllEHKa JSKCTephepa. bIM3KOpOACTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHUS CENEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganust pexomoOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanéunas ruopuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYpHl H
KJIOHUpOBaHHeE», « KOHCTpyHnpoBaHUE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CENEKIUU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKu BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUHU. BOJIIOLUOHHAS
Teopusi U €€ MecTo B OMonoruu. BiusHuE 5BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerensctBa »BoMOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATEIBLHOCTD
HOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznuuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3iauuMsi SMOPHOHOB PpAa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JapBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretnueckast Teopus 3Bosonnu (CTD) u €€ OCHOBHBIE MOTO0KEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30isnmst 1 Murpanus.

EcrtecTBeHHbIII 0TOOp — HampaBisiomuili Qgakrop 3Bomaouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsl
MPUCTIOCOOJICHUI y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBononusi. PopMbl  IBONIONUU:  (UIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHHE OT HeCHEeUHaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenanu3anus. AJanTuBHas paanuanus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mroep, A. H. Ceep1ios.



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantaumm», «OO0IIas aereHepauus,
«/IBmKymme cunsl dBomoonum», «Kapra-cxema wapmpyrta nyrtemectsus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsH, KoyuieKius «[Ipumepsl 3aUMTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpPABICHHS HBOJIIOLHUN», 0OBEMHAS MOJEINb
«CTpoeHre rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTsl «PazButue Hacekomoro», « PazBurtue nsarymkmny,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KpbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGopartopHas padota Ne 2. «Onucanue npucnocoO0JIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

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

JlonayuHble TpEACTaBICHUS O 3apOXKICHMM >XW3HU. HaydHble rumoress
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHClIepMus. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HavanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME IIPOTOKJIETKH. l[IepBble KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npoTepo3oiickas apel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUHUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUHU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopel) anTponorene3a. HacieacteenHas '3BMEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxomsuuid, YenoBek HeaHACPTAIbCKUN, YemoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. 1. Onapun, C. Muwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cuUCTeMbl», «Pa3BuTue
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMHYECKHMX 4YEepT CTPOCHHUS YEJIOBEKa U YEeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeueCKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAHbOHLA), CIENKH WU
M300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOIO YeIoBeKa (KaMHHU-YOIIEPHI,
pyoumsa, ckpebna), TreoXpoHOJoruueckas TaOnuIa, KoJuiekuus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

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

Tema 3. Opranu3msl U OKpYysKaoias cpeaa.



DKOJIOrHs KaK HayKa. 3aJaud U pa3aeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axkropel. Knaccuduxanus sxonornueckux ¢HakTopos:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

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

buoTtnueckue ¢akropsl. Buabl OnoTuyeckux B3auMOICHCTBUI: KOHKYPEHITHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: Kapta «IIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUA
opranuszmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30pun-Ty penbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTaHUS.

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

[Ipaktuueckas padbota Ne 2. «Iloncyér nI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTHI HAKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuiieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPAMMIIbI:



NPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo U ero ¢yHkuud. OcobeHHoCcTH Ouocdepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
onocdepe.

KpyroBopoThI BemecTB 1 OMOT€OXUMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emin. AHTPONIOTEHHBIE U3BMEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHrs OMOJIOTUH U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3ACHUCTBUS Ha IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepon,
«®DakTopel  gerpamauumu  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
pPaIuOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpupoae».

O6opynoBanue: Mopelb-anmukanus « TUnudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEILCKOXO3SIMICTBEHHBIX KYJILTYpP», TepOapru U KOJUICKIIUU PACTCHHUM U )KUBOTHBIX,
MpPUHAJJICKAIIME K PA3HBIM SKOJIOTUYECKUM TpyIIaM OJHOTo Buja, KpacHast kHura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUN U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolMMHUCS MpPOrpaMM  CpeAaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE NpaBUJIaMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOMICHHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMbITA JICITEILHOCTH B MPOILIECCE Peaar3ali OCHOBHBIX HaIpaBJICHUN
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYeOHBIX M TO3HABATCIBHBIX 3a/iad, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMI0 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON rpak IaHCKOU WJIEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOWM S3bIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TPUPOJIBI,
JIOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIICHHUI;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOUMOHAIBHOIO (JIAT OOy HUS:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YHNOTpeOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UMHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB M OIEHKHM UX BO3MOXHBIX TOCICACTBUMA s
OKPYXarOUIEH CPEIbL;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOTHO3MPOBATh HEOIAroNnpHUsATHBIE IKOJIOTUYECKUE TOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCS MMH B ITO3HABATEIIbHOM, KOMMYHHKAaTHBHOW M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBINUIEHUS, CO3[JaHUU LIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTHA OHMOJOTHMU I COBPEMEHHOW LMBHIA3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieyeHrss  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILICHUSI O0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM T'PpaMOTHOCTU oOydarouiuxcs, (GopmMupyeMoi
IPU U3yYECHUU OMOJIOTHH;

ITOHMMAHUE CYHIHOCTH METOJOB ITO3HAHMS, UCTOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHHUSI SIBICHUHM OKPYXAIOIIEro MUpPa M MPOUCXOISAIINX B HEM U3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOU JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ysibTaThl OCBOCHHUS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOLIECC,
CUCTEMa, HayuyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (MIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PErYJSTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBAaTh W aKTyalM3upoBaThb  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAETATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C APYTUMU NOHATUSMH);

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

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKHE pPACCYKIAEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUMH B M3y4YaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKkKe
IPOTUBOPEUYHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeHCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIE€ATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMM;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPaBICHHbII MOUCK MEepeHOca CPEeACTB U CIOco00B
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NPEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIONMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsiX u
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMyTUpPOBATh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBHITTOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMy  TPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYeCKUe 3HAKU W CHUMBOJBI, (OPMYJIbI, a00peBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEPCAIbHBIMIA KOMMYHHMKATHBHBIMHY I€HCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4l, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIUNA APYTUX YYACTHHKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIOCOOAMHU OOIEHUS W B3aMMOJICUCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBHI C y4€TOM OOImHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHHM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€SITENIBHOCTD, BBISABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW HJPYIAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJ€Th HABBIKAMH  TIO3HABATENbHON  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U MPABO APYTUX HA OIIUOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarhl OCcBOeHHS nporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM MO OCBOCHUIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX c Ouosiorueid. B mporpamme mnpeamMeTHble
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

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

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHBIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (caMOperyjsinusi), ypOBHEBas OpraHu3alusi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensts rpaHUIbl UX
NPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSCHEHHUE IMOJYUYEHHBIX pPE3yJIbTAaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH TOJYyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKAIOIKX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONU cpefe, MOHUMaHWe HEOOXOIUMOCTH WCIOJb30BaHUS JTOCTHKEHUN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPHUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC IMHCBMEHHBIC K YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUHW O MECTE U PO OMOJIOTHH B CHCTEME HAyYHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPHIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJISAKS, TEeHOMOH, DBOJIONMS, ABWXKYIIHE CUIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeNu  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHHE U3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtea K. M. bapa, depenoBaHusi TJIaBHBIX HAaINpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, NPOLECCOB U SIBICHUM, OpraHu3alus U MPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1IN MTUTAHHUS);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOIIOIATH
MpaBUJia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHWBAaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6noIorHUecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JlomoaHuTeIbLHAS
uHopmanus

buonorus xak HayKa

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

KYVYJ5
CaMOCTOSITEITLHO
BBIOMpATH popmar
BBICTYIIJICHHS C
YUYETOM 3a/1a4
MPE3CHTAIMH U
ocoOeHHOCTeH
ayJUTOPUU U B
COOTBETCTBHH C HUM
COCTaBIIATH YCTHBIC U
MUCbMEHHBIEC TEKCTHI C
HCTIOJIb30BaHUEM
HJLTIOCTPATHBHBIX
MaTepHaJioB

JKuBrle cUCTEMBI U UX
OpraHu3aIus

but6mmorekxa [JOK
https://m.edsoo.ru/7f41c292

Imyyas3s
MIPOrHO3UPOBATh
BO3MOXKHOE
JlabHENIee pa3BUTHE
OMOJIOTMYECKHUX
IIPOLIECCOB U UX
MIOCJIEACTBHUSI B
AHAJIOTHYHBIX WM



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

XUMHYECKUHN COCTaB U
CTPOEHUE KIIETKH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

CXOJHBIX CUTyalludX, a
TaKXXC BbIABUI'aTh
MMPECAIIOJIOKECHUA 00 ux
Pa3BUTHH B HOBLIX
YCIOBUAX U
KOHTCKCTax.

I[TYV]I 1 BISIBAATH
MPUYUHHO-
CJIEJICTBEHHBIE CBSI3H
MIPYU U3YUYCHHUH
OMOJIOTYECKHUX
SIBJIECHUW W MPOLIECCOB,
JleJaTh BBIBOJIBI C
HCIIO0JIb30BaHUEM
JIEYKTUBHBIX U
WHIYKTHUBHBIX
YMO3aKJIFOUECHUH,
YMO3aKJIIOYEeHHUH MO
aHaJIOTUH,
(dbopMynupoBaTth
TUTIOTE3BI O
B3auMOCBs3AX; KYVY 15
CaMOCTOSTEIILHO
BbIOMpATh popmar
BBICTYTIICHHUS C
YYETOM 3a1a4
MPE3CHTALNH U
0COOEHHOCTEM
ayJIUTOPUU U B
COOTBETCTBUH C HUM



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

X(HSHCI[GHTGJ’ILHOCTB
KIICTKH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

COCTaBJISITb YCTHBIC U
IIUCBbMCHHBIC TCKCThI C
HUCIIOJIB30BaHHUEM
HWIUTFOCTPATUBHBIX
MaTcepuralioB

Iyva?2
dhopmMHupoBaThH
TUIOTE3Y 00
UCTUHHOCTHU
COOCTBEHHBIX
CYKJICHUH,
apryMEHTHPOBATH
CBOIO MTO3HIIHIO,
MHEHHUE;

PasmHoxeHue n
WHIUBULYAIIbHOE
pPa3BUTHE OPraHU3MOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

I[TYV]I 1 BISIBAATD
MPUYUHHO-
CJI€ZICTBEHHBIE CBSI3U
MIPU U3YYCHUHN
OMOJIOTUYECKHUX
SIBJIEHUW U MPOLIECCOB,
JiefaTh BBIBOJIBI C
HCII0JIb30BaHUEM
JIETYKTUBHBIX U
WHYKTUBHBIX
YMO3aKJIIOUEeHUH,
YMO3aKJIIOUEHUH 10
aHaJIOTHH,
dbopmyupoBaTh
TUIIOTE3BI O



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

HaciencTBeHHOCTE U
N3MCHYUBOCTH
OpraHU3MOB

1.5

bu6mmorexa [{OK
https://m.edsoo.ru/7f41c292

B3auMOCBs3sX; KYVY /]
4 B XoIe nuajiora u
(wn) qUcKyccuun
3a/1aBaTh BOMPOCHI 11O
CYILIECTBY
o0cykIaemMoi
OHOJIOTHYECKOM TEMBI
U BBICKA3bIBATh MJIEH,
HalleJIEHHBIC Ha
pelnieHue
OHOJOrHYeCKOM
3a7a4d U
MOJICpXKAHUE
0J1aroxeaaTeIbHOCTH
OOIICHMST,

IIyvJ3
MIPOTHO3HPOBATH
BO3MOKHOE
JanbHEeIee pa3BUTHE
OMOJIOTHYECKUX
MIPOIIECCOB M UX
MOCJIEICTBUS B
AHAJIOTUYHBIX UJIN
CXOJHBIX CUTYyaIHsIX, &
TaK>Ke BBIJIBUTATh
MPEIOIOKEHUS 00 UX
pPa3BUTUU B HOBBIX
YCIIOBHSIX U
koHTeKcTax.PYV]I 6
CaMOCTOSTEIILHO



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

COCTaBJISITh AITOPUTM
pereHust 3a1aun (Wi
€ro 4acTh), BRIOUpaTh
Croco0 pemeHus
y4eOHOMI
OMOJIOTUYeCKON
3aJ1a41 C Y4ETOM
UMEIOIIUXCS PECYPCOB
1 COOCTBEHHBIX
BO3MOXKHOCTEH,
apryMEHTHUPOBATh
npejyiaraeMbie
BapHUaHThI PEIICHUH;

Cenexuus opraHu3MoB.
OcHOBBI OMOTEXHOIOTHHI

PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

KYVY] 4 B xone
nuanora u (1)
JUCKYCCHH 33/1aBaTh
BOIIPOCHI IO CYIIECTBY
o0cyxaaemMon
OMOJIOTMYECKON TeMBI
Y BBICKA3bIBATh UICH,
HaIleJICHHBIC Ha
pelnreHue
OMOJIOTHYECKOU
3aJ1auM U
nojepKaHue
OnaroxenaTeabHOCTH
0OIIIeHUS;

PYVY] 6

CaMOCTOATCIIBHO



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

COCTaBJISITh AITOPUTM
pereHust 3a1a4n (HiTu
€ro 4acTh), BRIOUpaTh
Croco0 pereHus
y4eOHOMI
OMOJIOTUYeCKON
3aJ1a41 C Y4ETOM
UMEIOIIUXCS PECYPCOB
1 COOCTBEHHBIX
BO3MOXKHOCTEH,
apryMEHTHUPOBATh
npejyiaraeMbie
BapHUaHThI PEIICHUH;

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

DBOIOMOHHASA OMOJIOTUSI

KoanuecTBo 4acoB

Bcero
padoThI

KonTposabHubie

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

JlonoJtHUTEIbHAS
uHdpopmanusa

nyvas3s
IPOTHO3UPOBATH
BO3MOKHOE
najpHeuIee
pasBuTHE
OMOJIOrMYECKUX
MPOLIECCOB U UX
MOCTIE/ICTBUS B
AQHAJIOTUYHBIX WU
CXOIHBIX CUTYyAIHSIX,
a TaK)ke BBIABUTATH
IPEOJIOKEHUS 00
WX Pa3BUTHUU B HOBBIX
YCIIOBHSX H
koHTekcTax. KYVY /5
CaMOCTOSITENTLHO
BBIOMpaTh popmar
BBICTYIUUICHHUSI C
y4ETOM 3a/1a4
MIpEe3CHTAIH U
0COOEHHOCTEM
ayJIMTOPUU U B
COOTBETCTBUU C HUM



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

Bo3HukHOBeHUE U
pa3BUTHE )KU3HH HA
3emiie

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

COCTaBIISITh YCTHBIC U
MUCbMEHHBIC TEKCTHI
C MCIIOJIb30BaHHEM
WJLTIOCTPATHBHBIX
MaTepUaIOB.

IIyvyJ 2
dhopmupoBaTh
TUIoTe3y 00
UCTUHHOCTH
COOCTBEHHBIX
CYKJICHUH,
apryMEHTHPOBATH
CBOIO TIO3UIIHIO,
mueHue;KYVY][ 4 B
X0JIe quasora u
(unu) nucKyccuu
3a/1aBaTh BOMPOCHI MO
CYILECTBY
o0cyxaaemMon
OMOIOTHYECKOM
TEMBI ¥ BBICKA3hIBATh
WJIeU, HallCJICHHBIE
Ha pelIcHHe
OMOJIOTHYECKOM
3a/1a4d 1
noiIepKaHue
0J1aroXkenaTeaIbHOCTH
00I1IeHN;



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

Opranu3mMsl 1
OKpY’Karomias cpea

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

ITYVY] 1 BeIIBASATH
MPUYHHHO-
CJICICTBEHHBIC CBSI3U
IPU U3YYCHHUH
OMOJIOTHYECKHUX
SIBJICHUW U
IIPOIIECCOB, JeJIaTh
BBIBOJIBI C
UCIIOJIb30BaHUEM
JETYKTUBHBIX U
UHIYKTUBHBIX
YMO3aKJIFOUEeHU,
YMO3aKIIOYeHU IO
aHaJIOTHH,
(dhopMynupoBarthb
THUIIOTE3BI O
B3auMOCB3AX; [ TY VY ]I
3 mporHO3UpPOBAThH
BO3MOKHOE
IajbHeuIee
pa3BuTHE
OMOJIOTHYECKHUX
MIPOIIECCOB B UX
MTOCIIC/ICTBHS B
AQHAJIOTUYHBIX WUJIH
CXOJHBIX CUTYyAIHIX,
a TaK)Ke BBIJBUTATh
HPENOI0KEHUs 00
WX Pa3BUTUU B HOBBIX



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

YCJIOBUSX U
KOHTEKCTaXx.

CooOmiecTBa 1
JKOJIOTUYECKUE CUCTEMBI

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74

IIYVY ] 1 BeIIBASATH
PUYUHHO-
CJIICACTBEHHBIC CBS3U
P U3YYCHUH
OMOJIOTHYECKUX
SIBIICHUH B
IIPOIIECCOB, JCJIaTh
BBIBOJIBI C
HCIIOJIb30BaHHEM
JETYKTUBHBIX U
WHTYKTHBHBIX
YMO3aKIIOUYECHUH,
YMO3aKIIOYEeHU TT0
aHaJIOTUH,
(dbopmyIHpoBaTh
THUIIOTE3BI O
B3anuMOCBI3AX; KYVY /]
4 B X0/1€¢ nHayiora u
(wnm) quckyccuu
3aJ1aBaTh BOMPOCHI 10
CYIIECTBY
o0cyxaaemMon
OMOJIOrnYeCcKOoi
TEeMbI U BBICKA3bIBAThH
UJICH, HaIICJICHHbIC
Ha peIICHHE
OMOIOTHYECKOI
3aJa4d U



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

HOJIIepIKaHUE
0J1aroKeIaTeIbHOCTH
00I1IeHN;

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

KYV 5
CaMOCTOSITEIILHO
BBIOMpATh popmar
BBICTYTIJICHUS C
y4€TOM 3a1a4
IpEe3eHTalU U
0COOEHHOCTEH
ayJUTOPHUU U B
COOTBETCTBUU C HUM
COCTABIIATh YCTHBIE H
MUCHMEHHBIE TEKCTHI
C UCIOJIb30BaHUEM
WITIOCTPATUBHBIX
matepuanos.PYV/ 6
CaMOCTOSITENILHO
COCTABJISATh AJITOPUTM
pelIeHus 3a1a4n
(unu ero 4acThb),
BBIOMpATH CI0CO0
pelieHus yueoHou
OuoornYecKoi
3a/1a4u ¢ y4ETOM
UMEIOIUXCS
pecypcoB u
COOCTBEHHBIX
BO3MO>KHOCTEH,
apryMeHTHPOBaTh



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

HpeaaaraeMole
BAPUAHTHI PEILICHUI;

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

2.5




IHOYPOYHOE IIVTAHUPOBAHUE

METOJIOB IIpU
U3y4YECHUU
OHMOJIOTHYECKUX
00BEKTOBY

2

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara P
uudgposbie JdonmosHuTeabHas
n/ Tema ypoka Bceer Kontpoabubl  IlpakTHyeckn  H3YYECHH
oOpa3oBaTe/ibHbIE uHpopmanusa
n 0 e padoThI e padoThbl A
pecypchl
bubmuorexa [JOK
B https://m.eds00.ru/863e612
HNOJIOTHUSA B
1 1 2
cHCTEME HayK https://m.eds00.ru/863e632
a
PYV] 6
CaMOCTOSITEIIbHO
COCTAaBJISITH
AJITOPUTM PCUICHUA
MeTo1bl TT03HaHUS p p
o 3a1a4uu (WM eTo
JKUBOU IMPUPOIBI.
4acThb), BRIOUPATH
IIpaxTHueckas
Crocob penieHus
pabota Ne 1 .
bu6mmoreka [JOK yueOHOi
«Hcnonp3oBanne .
2 1 0.5 https://m.eds00.ru/863e612  OuoaOrHYEcKOM
pa3IUYHBIX

3a/1a4u ¢ y4ETOM
AMEIOIINXCS
pecypcoB u
COOCTBEHHBIX
BO3MOXKHOCTEH,
apryMeHTUPOBATh
IpeajaracMble
BAapUAHThI PELICHUN;



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

buonornueckue
CHCTEMEI,
MPOLECCHI U UX
M3y4YEeHHUE

bu6nmoreka [IOK
https://m.eds00.ru/863e656
4

XUMHUYeCKUi
COCTaB KJICTKH.
Bonaun
MUHEpPAIbHBIE
COJIH

bu6nmoreka [IOK
https://m.eds00.ru/863e674
e

benku. Coctas u
CTpPOCHHE OEITKOB

bu6mmoteka [IOK
https://m.edso00.ru/863e6b7
2

DepMeHTB —
Ouosjoruueckue
KaTaJIu3aTophl.
JlaboparopHas
pabota Ne 1
«3y4yenune
KaTaJIUTUYECKON
aKTUBHOCTH
¢dbepMeHTOB (Ha
IpUMepe aMHJIa3bl
WJTU KaTajasbl)»

VYriaeBoasl.

JIntmu el

Hyxnennosble
KUACIOTBL. ATD

0.5

bubmmoteka [IOK
https://m.edso00.ru/863e6b7
2

bu6nunorexa LIOK
https://m.eds00.ru/863e687
0

bu6mmoreka [IOK
https://m.eds00.ru/863e6d5
c

yvyj 3
MIPOTHO3UPOBATH
BO3MOXHOC



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

najpHeunIee
pa3BHTHE
OMOJIOTUMYECKHX
IIPOIIECCOB U UX
ITOCJIEACTBHS B
AQHAJIOTUYHBIX HIIH
CXOJIHBIX
CUTYaIIUsX, & TAKKE
BBIIBUTATh
IPEITOJIOKEHUS 00
WX Pa3BUTHU B
HOBBIX YCJIOBUSX U

KOHTEKCTaXx.
Ucropus u metoast bubmuoreka [JOK

9 U3Yy4YEeHUs KIIETKHU. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
Knerka xak

10 IEJIOCTHAS JKHBast
cucreMa
Crpoenue KYVY 5
9YKapUOTUIECKOH CaMOCTOSITEITHHO
KJIETKH. BBIOMpaThH opMaT
JlaGopaTopHas Bubnnorexa LIOK BBICTYTUICHHS C

https://m.eds00.ru/863e6ff .

11 paborta Ne 2 05 0 y4E€TOM 3a/1a4

«M3y4yenune Ipe3eHTalH U

CTPOEHUS KIIETOK
pacTeHul,
KUBOTHBIX, TPUOOB
1 OakTepuit Mo

Https://m .eds00.ru/863e716
¢

0COOeHHOCTEH
ayJTUTOPHUU U B
COOTBCTCTBUU C HUM
COCTABIIATH YCTHBIC



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

MHKPOCKOIIOM Ha

U ITMCBMCHHBIC

TOTOBBIX TEKCTEI C
MHUKpOIIpenaparax HCIIOJIb30BAHUEM
U X OIICAHUE) WJUTFOCTPATHBHBIX
MaTepHaOB.
b K K
OOMeH BelecTB nGmroTexa HO
12 https://m.edso0.ru/863e766
I MeTaboIn3M c
bu6mmoteka [IOK
doTocunTes.
13 https://m.edsoo.ru/863e7c9
XeMOCHHTE3 3
KYV] 4 B xone
Juaora u (1ian)
JTUCKYCCHH 33/1aBaTh
BOTIPOCHI TT0
CYIIIECTBY
o0cyxaaemMon
OHMOJIOTUYECKOU
. bubmuorexa [JOK
DHepreTudeckuit TEMBI U
14 https://m.edsoo.ru/863e7aa
o0MeH o BBICKA3bIBaTh UJIEH,
- HaIlCJICHHBIC HA
pelnieHne
OMOJIOTUYECKOH
3a/1a4d U
o I/IepIKaHue
0JIaroKeaaTeabHOCT
U OOIICHUS;
. bu6mmoreka [IOK
JKU3HEeHHBIN ITUKI
15 0.5 https://m.edsoo0.ru/863e7dc

KIIeTKU. [leneHune

4



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

16

17

KJIIETKA. MHUTO3.
JlaGopaTopHas
pabora Ne 3
«HaOmronenune
MHTO32a B KJIETKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax
»

Bbuocuntes 6enxka.
Peaknus
MaTPUYHOTO
CHHTE3a

Tpaucnsuus —
OuocuHTes OenKa

bu6mmoteka [IOK
https://m.eds00.ru/863e796
e

bu6mmoreka [IOK
https://m.eds00.ru/863e796
e

IIYVY ] 1 BeISIBAATH
PHYUHHO-
CJIC/ICTBCHHBIC
CBSI3H ITPU
W3y4YeHUHN
OMOJIOTHYECKHUX
SIBIICHUW U
MPOLIECCOB, JIENaTh
BBIBO/JIBI C
HCIIOJIb30BAaHUEM
JETYKTUBHBIX U
WHYKTHBHBIX
YMO3aKIIOUECHUH,
YMO3aKIIOUEHUH 110
aHaJIOTHH,
(dopmyIHpoBaTh
TUIIOTE3bI O
B3aUMOCBS35X;



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Hexnerounrie

bu6nmoreka [IOK

18 (GOpMBI KU3HH — https://m.edso00.ru/863e754
BUPYCHI 0
bubnunoreka LIOK
DopmbI https://m.eds00.ru/863e81b
19 Pa3MHOXCHHUS 6
OpTraHU3MOB https://m.eds00.ru/863e831
€
Inyva-2
(dhopmupoBaTh
TUTIOTE3y 00
bu6mmoteka [IOK HMCTHHHOCTH
20 Meiio3 https://m.eds00.ru/863e7f4 = COOCTBEHHBIX
a CYXKJICHUMH,
apryMeHTHPOBATh
CBOIO TIO3UIIHIO,
MHEHHE;
OO6pazoBanue u
pa3BUTHE MOJIOBBIX
KIIETOK.
Omo10TBOpPEHHE.
JlaGopatopHas bubmunoreka IIOK
21 pabota Ne 4 0.5 https://m.edso00.ru/863e81b
«3yuenne 6

CTPOEHHUS MOJOBBIX
KJIETOK Ha FOTOBBIX
MUKpoIpenaparax
»



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

NuauBunyansHOE

bu6nmoreka [IOK

22 pa3BUTHE https://m.edsoo.ru/863e843
OpraHu3MOB 6
nmyva3
IPOTHO3HPOBATH
BO3MOXKHOE
nanpHeunee
pa3BUTHE
OMOJIOTHYECKHUX
['eneTnka — Hayka MIPOIIECCOB U UX
bubnnoreka IIOK
0 TOCJIEICTBHS B
23 https://m.edso00.ru/863e86f
HACJICJICTBEHHOCTH ) AQHAIOTMYHBIX WA
¥ U3MECHYMBOCTHU B CXOIHBIX
CUTYaIUsX, a TAKIKE
BBIJIBUTATh
IPENoNI0KeHus: 00
UX Pa3BUTUU B
HOBBIX YCJIOBUSX U
KOHTEKCTaXx.
3aKOHOMEPHOCTH
HacJeq0BaHUS bu6mmoreka [IOK
24 IIPU3HAKOB. https://m.eds00.ru/863e887
MouorubpuaHoe 8
CKpEIINBaHHE
KYV] 4 B xone
Jurubpunxoe
bubmmorexa [JOK uanora u (Wim)
CKpEIlUBaHUE.
25 3aKom https://m.edsoo.ru/863e89a  IHCKyCcCHM 3a7aBaTh
4 BOIIPOCHI TI0
HE3aBHCHUMOTO

CYILECTBY



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

HACJIEI0BAHUS o0cyxaaemMon
MIPU3HAKOB OMOJIOrHYECKOM
TEMBI U
BBICKA3bIBATh HJIEH,
HalleJeHHbIE Ha
pernieHue
OHOJIOrHYECKOI
3a7a4M U
ToIIepIKaHUE
0J1aroKeIaTeIbHOCT
1 OOIIEHNS,
[IYVY ] 1 BeIsIBIATH
PHUYUHHO-
CueruieHHoe CJIECTBEHHBIE
HACJIeIOBAHUC CBSI3H IIPU
MPU3HAKOB. U3YYEeHUU
JlaboparopHas OMOJIOTUYECKHUX
pabota Ne 5 SIBJICHUU U
«3yuenue MPOIIECCOB, JIeNaTh
pe3yIBTaTOB Bubmorexa ITOK BBIBO/JIBI C
26 0.5 https://m.edsoo.ru/863e8c6
MOHOTHOPHIHOTO U HCIIOJIE30BAHHEM

JTUTHOPUTHOTO
CKpEIIUBAHHS Y
Ipo30(uITEI HA
TOTOBBIX
MUKpOTpenaparax
»

0

JICTYKTUBHBIX U
WHTyKTHBHBIX
YMO3aKJIFOUECHUH,
YMO3aKJIIOYEeHHUH 10
aHaJIOTUH,
(dopmyIHpoBaTh
THITOTE3BI O
B3aUMOCBSI3SX;



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

I'eneruka noina.
Hacnenosanue
MIPU3HAKOB,
CLIEIIJIEHHBIX C
MOJIOM

N3MeHUYnBOCTSE.
HenacnencrBennas
U3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
Hsyuenne
MOIU(PUKAITTOHHO
W N3MEHYHUBOCTH,
IIOCTPOEHUE
BapHallIOHHOTO
psna u
BapUaALlMOHHON
KpHUBOW»

Hacnencrennas
U3MEHYUBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3 MyTanun
y 1po30(huIel Ha
TOTOBBIX
MHKpOIIpenapaTax
»

0.5

0.5

bu6nuoreka [IOK
https://m.edso0.ru/863e8c6
0

bubmuorexa [JOK
https://m.edsoo.ru/863e8ef
e

bu6nuoreka [IOK
https://m.edsoo.ru/863e8ef
e

KYVY]5
CaMOCTOSTENBHO
BBIOMpATH opMar
BBICTYIUICHHUSI C
y4E€TOM 3a1a4
MpE3eHTAlUU U
0COOCHHOCTEH
ayJIMTOPUU U B
COOTBETCTBHU C HUM
COCTaBIISITh YCTHBIE
U MHChbMEHHBIE
TEKCTHI C
HCIIOJIb30BaHHEM
WJLTIOCTPATUBHBIX
MaTepHaJIOB.



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubnuoteka LIOK

I'eneTtuka
30 https://m.edso0.ru/863e8d7
YyeJIoBEKa 8
PYV] 6
CaMOCTOSITEIBHO
COCTaBJIATH
AJTOPUTM PEIICHUS
3a1a4u (WM eTo
. 4acTh), BBIOUpATh
PesepBHbIit ypok.
Croco0 perIeHust
O0600611IEHNE TT0 o
yueOHOU
TeMe 7|
31 OHMOJIOTHYECKOM
«HacnencrBeHHOCT ..
3a/1a4¥ ¢ y9ETOM
b U U3MEHYUBOCTD
AMEIOIINXCS
OpPTaHU3MOBY
peCypcoB u
COOCTBEHHBIX
BO3MOXKHOCTEI,
apryMEeHTHUPOBATh
npejaraeMbie
BApUAHThI PELICHUN;
bu6nunorexa LIOK
Cenekmus Kak
32 https://m.edsoo.ru/863e921
HayKa | IPOIeCcC 4
MeTtons! 1
TOCTHIKEHUS bu6mmoreka [IOK
33 CEJIEKIINH https://m.edso00.ru/863e921
pacTeHuii u 4

KHUBOTHBIX



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexnonorus

bu6nmoreka [IOK
34 KaK OTpacib 1 https://m.edsoo.ru/863e933
IPOU3BOJCTBA 6
OBIIEE KOJIMYECTBO
YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne
n/ Tema ypoka
n

OBOIIONUS U
1 METONEI €6
W3YUYCHHUS

Hcropus passutus
2 IpeJCTaBIeHUN 00
IBOJTIOLINU

KoanuyecTBO 4acosB

Bcer KoHTpoabHbI
0 e padoTsl

1

1

IIpakTHyecku
e padoThl

Jlara
H3yYeHH
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/863ea20
e

bu6nuoreka [IOK
https://m.edsoo.ru/863e95
70

JlomoaHuTeIbHAS
uHopmanus

PYVI 6
CaMOCTOSITETTLHO
COCTaBJISTh
QJIITOPUTM pELICHHS
3a1auu (WK ero
4acTb), BBIOUPATH
Croco0 perieHus
yueOHOM
OHMoI0TrHYeCcKOn
3a/1a4u C Y4ETOM
UMEIOIIUXCS
pecypcoB u
COOCTBEHHBIX
BO3MO>KHOCTEM,
apryMeHTHPOBATH
npearaeMble
BapUaHThI
peLieHui;



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570

MuxkposBontonus

bubnuoteka LIOK
https://m.edsoo.ru/863e9cl
e

[TomyAnus kak
JJIEMEHTapHas
eIMHUIIA BUA U
IBOJTIOIUH.
JlaGopaTopHas
pabora Ne 1
«CpaBHeHHE BUJIOB
o
MOP(OJIOTHIECKOM
Yy KPUTEPHUIO»
JIBroKy1Me CUIIbI
(anemeHTapHBIE
(bakTopsl)
HBOJIIOIIH
EcrectBeHHbIN
0TOOp U €ro
¢bopmbl
Pe3ynbpTatsl
HBOJTIOIUH:
MPUCTIOCOOTIEHHOCT
b OPTaHU3MOB U
BUJ000pa30BaHUe.
JlaboparopHnas
pabota Ne 2
«Omnucanue
MIPUCTIOCOOJIEHHOCT

0.5

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e99¢c
6

bu6mmoreka [IOK
https://m.edso0.ru/863e9da
4

bubmmoteka [IOK
https://m.edso0.ru/863e9ed
0

bu6mmoreka [IOK
https://m.edso0.ru/863e9fd
e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

U OpraHusma u eé€
OTHOCHUTEJILHOTO
XapaxkTepa»

Iyvas3
MIPOTHO3HPOBATH
BO3MOXKHOE
nanpHeiee
pa3BUTHE
OMOJOrHYECKUX
MIPOIIECCOB U UX

Hanpasnenus u bubnuorexa [HOK
MOCTIC/ICTBHS B
8 Iy TH https://m.edsoo.ru/863e9c1
AQHATOTUYHBIX WIIH
MaKpOdBOJIIOLUN €
CXOJTHBIX
CUTYaIUsX, a TAKKE
BBIJIBUTATh
MPENoI0KeHUs 00
WX Pa3BUTUU B
HOBBIX YCJIOBHSX U
KOHTEKCTaX.
9 Heobpatumocts
ABOJTIOIINH
Hcropus xxu3Hn Ha
10 3emie 1 METOOBI €€
W3YUYCHHS
['unoressl bubmmoreka [IOK
11 MPOUCXOXKICHUS https://m.edsoo.ru/863eab5a

JKA3HU Ha 3emiie

6



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

PazButHe xu3Hu Ha

bubnuorexa [JOK

KYV]5
CaMOCTOSITENIHLHO
BBIOMpPATh hopMar
BBICTYTUICHHSI C
YUETOM 337134
Mpe3eHTAINH U
oco0eHHOCTEH

12 3emite o pam 1 https://m.edsoo.ru/863eabb = ayauTopuu u B
rnepuoaam € COOTBETCTBHUHU C HUM
COCTABJISATH YCTHBIC
Y TIUCbMEHHbIE
TEKCTHI C
UCTIOJIb30BaHUEM
WJLTIOCTPATHUBHBIX
MaTepUaJIoB.
OcHOBHBIE 3Tanbl
IBOJIIOIUH
PacTUTEIILHOTO U
KHUBOTHOT'O MUpA.
[IpakTuueckas bubmuoreka [JOK
13 pabota Ne 1 0.5 https://m.edsoo.ru/863ea8b
«3yuenne c
HCKOITaeMBIX
OCTaTKOB PacTECHHI
Y )KUBOTHBIX B
KOJIICKITHSIX)
Copenennas bubnuorexa [IOK KVYVY]I 4 B xone
14 https://m.edso0.ru/863ea48  auanora u (Mn)
cucTema

e

JAUCKYCCHUH 3a/1aBaTh



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

OpPraHUYECKOTO
MuUpa

BOIIPOCHI TIO
CYIIECTBY
o0cyxmaemMoin
OHOJ0rnYecKoi
TEMBI U
BBICKA3BIBATh UIEH,
HalleJICHHBIC Ha
pelnieHue
OHMOJIOrHYECKOMH
3a7a4d U
MOJIJICpIKaHUE
0J1aroKeaaTeabHOCT
M OOlLLEeHNS;

15

OBoronus
YeJoBeKa
(aHTpOMOreHe3)

bubnuoreka [IOK
https://m.edsoo.ru/863eac?2
c

16

JIBroKy1IMe CUIIBI

(paxropsr)
aHTpoOIIOreHe3a

bu6mmoreka [IOK
https://m.edsoo.ru/863ead4
4

I[TYVY ] 1 BeIABIATH
MPUYUHHO-
CIIEICTBEHHBIE
CBSI3H MIPU
U3Y4YCHHUH
OMOJIOTHYECKUX
SIBJICHUHN U
MIPOILIECCOB, JENAaTh
BBIBOJIBI C
HCIIOJIE30BAHUEM
JIETYKTHBHBIX 1
WHTyKTHBHBIX
YMO3aKJIIOUECHUH,



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

YMO3aKJIIOUEHUH 10
aHAJIOTHH,
dhopmyupoBaTh
THIIOTE3BI O

B3aMMOCBSI3SX;
OCHOBHBIE CTagUH
17 3BOJIFOLUU
yejaoBeKa
KYV]5
CaMOCTOSTEIILHO
BBIOMpATH popmar
BBICTYIIJICHHS C
Y4€TOM 3a1a4
YenoBeuecKue Hpe3CHTALNH 1
bu6mmoreka [JOK ocoOeHHOCTeH
18 Pach 1 HIPHPOATLIE https://m.edsoo.ru/863eaea = ayJaIUTOPHH U B
panT 2 COOTBETCTBUH C HUM
eoRE COCTaBJISTh YCTHBIC
U MMCbMEHHBIE
TEKCTHI C
HCIIOJIb30BAHUEM
WJUTIOCTPATHUBHBIX
MaTepUasoB.
Pe3epBHbIii ypok.
O06o06meHue 1Mo
19 TeEME

«BO3HHUKHOBEHNE U
paBBI/ITI/Ie JKHU3HH Ha
3emie»



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

20

21

22

23

OKOJIOTUA KaK
HayKa

Cpenpl oOuTanus u
IKOJIOTHYECKHUE
(bakTopsI

Abunotnyeckue
(bakTophl.
JlaGopaTopHas
paborta Ne 3.
«Mopdonoruyecku
€ 0cO0EHHOCTH
pacTeHui u3
pa3HbIX MECT
OOUTaHUSD.
JlaGopaTopHas
pabota Ne 4.
«BnusiHue cBeTa Ha
POCT | pa3BUTHE
YEpPEHKOB KOJICYCa»

buotnueckue
(baxTopsl

0.5

bubnnoreka IIOK

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

c

bu6nuoreka [IOK

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

Oe

bu6mmoreka [IOK

https://m.edso0.ru/863eb3

48

Iyva?2
dhopmMupoBaTh
TUIIOTE3Y 00
WUCTHHHOCTHU
COOCTBEHHBIX
CYKJICHUH,
apryMEHTHPOBATH
CBOIO TTO3HIIHIO,
MHEHHUE;

IMyyas3
IIPOTHO3UPOBATH
BO3MOXHOE



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

nalpHelee
pa3BHTHE
OHOJOrHYECKUX
IIPOLIECCOB M UX
ITOCJIECTBHS B
AHAJIOTUYHBIX UK
CXOJIHBIX
CUTYaIIHsX, a TAKKE
BBIJIBUI'aTh
MPEIOI0KEHUS 00
UX Pa3BUTHHU B
HOBBIX YCJIOBUSIX U
KOHTEKCTaX.

24

OKOJIOTUUECKHE
XapaKTEPUCTUKHU
MOy JIALINH.
[IpakTnueckas
pabota Ne 2
«ITongcuér
IUIOTHOCTHU
MONYJISILUI pa3HbIX
BHJIOB PaCTEHUI»

0.5

KVYV]I 4 B xone
nuanora u (uim)
JUCKYCCHH 3a/1aBaTh
BOIPOCHI TIO
CYIIECTBY
o0cyxaaemMoi
OuoIornuYecKoi
TEMBI U
BBICKA3bIBATh HJIEH,
HalleJIEHHbIE Ha
pelieHue
OMOJIOrHYECKOI
3a7a4M U
noepKaHue
Oaro’kenaTeIbHOCT
M OOIIeHUS;




CooOmectBa bubmuorexa [JOK
25 OpraHU3MOB — https://m.edso00.ru/863eb4
OHOIIEeHO3 6a
YV 1 BeiBIATH
MPUYUHHO-
CIICICTBEHHBIE
CBSI3HU TIPH
U3Y4YCHHUH
OMOJIOTHYECKUX
SIBIICHUH U
MIPOILIECCOB, JIENIaTh
OKOJIOTUYECKHE bu6nmoreka [IOK
BBIBOJIBI C
26 CUCTEMBI https://m.edso00.ru/863eb4
KCIIOJI30BAHUEM
(3K0CHCTEMBI) 6a
JIETYKTUBHBIX U
WHIYKTHUBHBIX
YMO3aKJIFOUECHUH,
YMO3aKIIOYSHHH 10
aHaAJIOTHH,
dbopmyarpoBath
TUITOTE3BI O
B3aNMOCBSI3X;
OcHOBHBIE
IMOKa3aTeun
9KOCUCTEMEL.
bu6nunorexa LIOK
OKOJIOTUYECKHE
27 https://m.edso00.ru/863eb5f
MU PaMHJIBL. .
CsoiicTBa -
9KOCHUCTEM.

Cykueccus



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

IIpuponusie

28
HKOCHCTEMBI
29 AHTpPOIIOT€HHBbIE
9KOCHCTEMBI
buocdepa — bubnmoreka [JOK
30 riobanpHas https://m.edsoo.ru/863ebb
IKOCUCTEMa 3eMIIn Se
PYVI 6
CaMOCTOSITETTLHO
COCTaBJISTh
QJIITOPUTM pELICHHS
3a1a4u (WM ero
4acTb), BBIOUPATH
Croco0 perieHus
yueOHOM
3aKOHOMEPHOCTH bubnmnoreka [JOK .
31 CYILLIECTBOBaHMS https://m.edsoo.ru/863ebd 6HOHOFH%C,I.< on
3a/1auM ¢ y4ETOM
ouochepsl 16
UMEIOLIUXCS
pecypcoB u
COOCTBEHHBIX
BO3MO>KHOCTEM,
apryMEeHTHPOBATh
npeyiaracMbie
BapUaHTHI
peLIeHu;
32 YenoBeyecTBo B

ouocdepe 3emnn



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

CocymiectBoBaHue
33 MIPUPOJIBI U
9eJI0BEUYEeCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/863ebal
e

Pe3epBHblii ypok.
O000111eHNE TEMBI
34 «CoobiiecTBa 1
JKOJIOTHYECKHE

CHUCTCMBID»

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

34

2.5



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

10 knacc

bensies [1.K., dpimumi .M. u 1p. buonorus 6a3oBselil ypoBeHb [TekcT]: yueoO.
/ 1. K.benses, I'.M.dpimiui; — M.: ITpocsemienue, 2020

11 knacc

bensies [1.K., Apimuun .M. u 1p. buonorus 6a3oBselil ypoBeHb [TekcT]: yueoO.
/ 1. K.benses, I'.M.Apimmui — M.: IIpocsemienue, 2020

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. buoaorus (yriayoueHHblii ypoens) : Peanuzanusa tpedoBanuii ®I'OC
cpeiHero oo1ero o0pa3oBaHusi : METOIMUECKOE rmocooue s yuurtens / [JILA.
[Tapmytuna, A.B. OBunnHukoB, O.B. Konscaukos, C.M. ['narones]|; nox pen.
JLA. Ilapmytunoii. — M.: ®I'BHY «UMHCTUTYT cTpaTerum pa3BUTHS
oOpazoBanus», 2023.

2. Koznopa T.A., Kyumenko B.C. buomorms B Ttabmumax 6-11 xmacchl.
CnpaBoyHoe nocobwue. - M.: Hpoda, 2022;
3. baryeB A.C, I'ymenkoBa M.A., EneneBckuii A.I'. buosnorus. Bonbmoit
CIIPAaBOYHUK JUIS IIKOJIBHUKOB M MOCTYIAMIIUX B BY3bl. - M.: JIpoda, 2018;
4. bonrosa M.B. Coopnuk 3agau no OOmieli OMONIOruu sl MOCTYAIOIIKNX B
By3bl. - M.: «Onukc 21 Bexk» «Mup wu o6pazoBanuey, 2017
5. MeanukoB b.M. buonorus: GopmMbl W YpOBHU >KHU3HH: IMMOCOOHE IS

yuammxcs / .M. Mennukos. - 2-e u3j., nepepad. - M.: IIpocsemenne, 2022r.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccwuiickas anmexktponHas mkosa POIII https://resh.edu.ru

Oo6pa3zoBarenbhas miargopma SIKIJTACC https://www.yaklass.ru

Oo6pa3zoBarenbHas miarpopma YUU.PY https://uchi.ru



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

OopasoBarenbHas wiatdpopma Cnam 'MA https://sdamgia.ru/

Oo6pa3zoBarenbHas miatdopma Chepym https://sferum.ru/

bubanoreka IIOK https://m.edsoo.ru/

[Tnardopma Mos mxkona https://myschool.edu.ru/

[Tnardopma Annexc Yuebnuk https://education.yandex.ru/

OnexktpoHHbINA yueOHUK "buonorus" (Bep. 2.0 - 2000) u3 nukia "Obyyaronme

sHIMKIoNeAuH . - Y4eOHbIi Kypc Www.informika.ru

razera "buonorusa" (MeXIy BBIXOJOM OYEPEAHOTO HOMEpa Tra3eThl |
MIOSIBJIEHUEM ITOJIHOTEKCTOBOM BEPCUM HOMEPA HA CalTe yCTaHOBJIEH I'OJI0BOM

UHTEepBaIT) WWW.Di0.1september.ru

Caitt Koznenko A.I'. - mpenogasaresnisa U JJsl ONpenojiaBaTeneii, s TeX, KTO
YUUTCS CaM U YUUT JPYTUX; OYHO U AUCTAHIIMOHHO, OMOJIOTUHU, XUMHUHU, JPYTUM

peaMeTaM - ¢ TIOMOIIBI0 KoMmibroTepa u Matepaer www.kozlenkoa.narod.ru



https://sdamgia.ru/
https://sferum.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
http://www.informika.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/
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