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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonornu, €€ 3HAYEHWHW B T[IO3HAHUM JKUBOM TMPUPOJIbI U OOecrneYeHuu
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHHsI, BOCIUTaHUS U Pa3BUTHUS 00yUaIOLIUXCs CPEACTBAMU yUeOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM O0pa30BaTEIBHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMONI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATEeTbHOCTH/YUeOHBIX JIEUCTBUM OOYYaIOIIMXCA 1O OCBOCHUIO COJCpPKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

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, LEHHOCTHBIX
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 >KUBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
TE€HETUYECKOT0 KOHCYJbTUPOBAHUS, 000CHOBAHUS SKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIeUeHHUs YCIOBUHM JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
W3MEHEHHSIM JUHAMWYHO PA3BUBAIOLIETOCS 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 TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W DBOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3nHaueHre OMOJIOTHS UMEET TAKKE ISl PeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OINpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MPEACTABICHHOTO B IIPOTpaMMe IO
OHOJIOTUH.

OTt6op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUSA M yMEHMs, 3HAYUMble MJis
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 OCHOBOM Uit JOPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YEeOHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C YYE€TOM TNPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICYIOLINE COAEpKATEIbHbIE JIMHUK: «brosorus 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 ydyeOHoro mpeamera «buonorus» Ha 6a30BOM 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 TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX 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 OOY4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
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 oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATDH SIBJIICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
Onooruu;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIBHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIICAOBAHHH;

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

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTU MO OTHOUIEHUIO K OKPY KaIoIllel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

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

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).



COJAEPKAHUE 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 Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl MO3HAHMS JKUBOW PUPOJIBI.

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: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BelIeCTB B KkieTke. l[loanepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€IKOBOW MOJEeKyibl (TIEpBUYHAs, BTOPUYHAs, TpPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depMeHThI — OMoJoTrHYecKre Katanu3aTopel. CTpoeHue pepMeHTa: aKTUBHBIN
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTraHUYECKUX KATaIU3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOJOB.

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

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

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

Krnerka kak nenoctHas xuBas cucrema. OO01iye npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynbsl [IHK kak renernueckuil ammapaT, cuUcTeMa
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxknenne MUTOXOHIApUM u Tactua. Bunel minactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp kiaeTku. CTpoeHue sanpa: saepHas o0oJovKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCTpaUm:

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

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

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



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpPENaparbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

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

JlabopatopHass pabota No 2. «M3yyeHue CTpOEHHS KJIIETOK paCTEHUH,
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 BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buibpl. KuCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTb IHEPTETUUECKOT0 OOMEHA.

Peakiun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KogupoBanue amuHokucinor. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexkunerounsle ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
baktepuodarn. bonesnum pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

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

Tabmuubl u cxembl: «Tumnel nutaHusy, «Meradonuzm», «MUTOXOHAPHUSD,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIN nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

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

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrneTtouHblii UK, WU JKU3HEHHBIM 1ukia kietku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHS W  UHIUBUAYaJbHOTO  Pa3BUTHUA
OpTaHU3MOB.

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

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: J€JIEHUE HaJBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpoucxoasiue Ha CTagusxX Meio3sa.
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 (CrepMaTo30uj, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npolbrieHue, racTpysiius, opraHorene3. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



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

Poct m pasButue pacreHuii. OHTOreHe3 LBETKOBOI'O PACTEHUsS: CTPOEHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenune xknetku Oaktepuit», «CTpoeHHE TMOJIOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIeKonuTaromero», «Kapuoknaes B KJIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vlctopus pa3ButHs reHeTUKU. Ponb nuronorun
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckasi CUMBOJIMKA, UCOJIb3yEeMasi B CXeMaxX CKPEIIUBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIUIEHU PU3HAKOB. [ nnore3a
YUCTOTHI raMmeT. [oHOEe M HEMOJIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee cKkpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernieHHoe HacneaoBaHue npu3HakoB. Padora T. Moprana no cuemnjiieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMBbI. ['omMorameTrHele W rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranvoHHbIN psi U BapualliOHHAs KPUBAs.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TreHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpHHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKH U JICUCHUS T€HETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN 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 PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameTy, «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHusD», «Menosy, «B3auMoaencTBre aenbHbIX TEHOBY, «l eHeTHnUecKne
KapThl pacTEHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeThka moijia», «3aKOHOMEPHOCTHU
HaCIIEJOBaHUsI, CLUEIUICHHOTO ¢ mosiomM», «KapuoTumbl 4yenoBeka M >KHUBOTHBIXY,
«Bunpl usmenuuBoct», «MoaudukanmonHas M3MEHUUBOCTHY, «Hacienoanue
pesyc-daktopay, «I'eHeTuka rpyIn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOII 1 MUKpoTipenapaTt «Jlpo3zodunay (HopMa, MyTariuu GopMsI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKAIIMOHHON U3MEHUYNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

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

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

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
Yuenue H. U. BaBusoBa o ieHTpax MpoOUCXOKICHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

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

[Toptpersr: H. 1. Basunos, 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, «Otaanénnas rudpuauzanus», «PadoTel akagemuka M. @. MIBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYpHl H
KJIOHUpOBaHHE», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.

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.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOMOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOoJHbIe (OPMBI.
buoreorpadpuyeckue: cxoncTBO U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

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

Cunrernueckas Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

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

[IprucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsl
MPUCTIOCOOJICHHI y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIIH.

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

MakposBonorusi. PopMbl  ABONIOLUU:  (pUIIeTUYECKasl, JIMBEpreHTHa,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHHE OT HeCHEeUHaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCTpanuu:

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



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmuw»,  «MyTtannoHHas

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 IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3alUMTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBICHUS HBOJIOLHUN», O0OBEMHAS MOJEIb
«CTpoeHre rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XpOMOCOMY, BIIAKHBIEC IIpernapartsl «PazButre HacekoMoro», «Pazpurtue JISTymkmy,
MuKponpenapar «/[pozoduia» (HopMa, MyTauuu GOpMbI KPbUIBEB U OKPACKH TEJNA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

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

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

JloHayuHble TpPEACTaBICHUS O 3apOXKJICHHM XW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHble 3Tamsb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUHU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

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

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
*KUBOTHBIX. [l0osiBIIEeHHE, paclBET M BBIMUPAHUE TPYMI )KUBBIX OPTraHU3MOB.



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

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3Inyrs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIUU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

YenoBeueckre packl. OCHOBHblE  OojbllIME€  pachl:  €BpONECOUHAS
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cuUCTeMbl», «Pa3BuTue
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kiertka», «CoBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeueCKrue pacs».

O6opynoBanue:  mymsixu  «lIpoucxoxknaenue — venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOIO ueIoBeKa (KaMHHU-YOIIIEPHI,
pyoumsa, ckpebna), TreoXpoHOJoruueckas TaOnuIa, KoJuiekuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX Y PACTEHUI».

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

[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 OKpYy KamoIas cpeaa.



DKOJIOrHs KaKk HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHu3MOB K  JIGMCTBUIO  aOMOTHUYECKUX  (PaKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢paktopsl. Buibl OHOTHYECKUX B3aMMOJCHCTBHIIM: KOHKYPEHIINS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
MUrpanys. J[mHaMuKa YACIEHHOCTH MOIYJISIUN U €€ peryJsaius.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: Kapta «IIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUA
opranuszmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU UHPY30pUun-Ty penbkny», «[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.

[Ipaktrueckas padbota Ne 2. «IloncyéT nI0THOCTH NOMYJSIUUN Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmiecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoniornueckue cuctembl (3kocucreMbl). Ilondarue o006 »3KkocuctemMe U
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: 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:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIECA.

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

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

Yuenne B. U. Bepnaackoro o oumocdepe. ['paHuiibl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
onocdepe.

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

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemn nuTanusy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO 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,
«®aktopel  gerpagauumu  nouB»,  «llapHukoBelii  3pdekT»,  «DakTOpHI
pPaIuOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojenb-anrukamnus « TunuyHble OMOLIEHO3bI», TepOapwii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIMU PACTEHUI U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIam oJHOro Buaa, KpacHast kuura
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  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpyKkType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHHUA NpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UCTOPUUECKAUMU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYyJa U CTaplIEMy MMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCsl PYKOBOJCTBOBAThHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO IIO3HWIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

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

TOTOBHOCTh K TYMAaHUTAPHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, 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 OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JIOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHM, TMOHMMAaHUS 3HAYCHUS OWOJOTMH B IIO3HAHWUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/Ia;

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

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

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH 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
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIECHUI;



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

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnueckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHUM W OTHbIXa, peryjisipHas (Qu3uyeckas aKTUBHOCTb), OEPEXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEJACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30OBAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB U OIEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXarOUIEH CPEIbL;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMUS
M yYMEHHUS TpHU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  palldOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJIArONMPUATHBIE 3KOJIOTMYECKHUE IMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
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 JIHAJIOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

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

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HaHUs €€ poJu B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALNU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieyeHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAJIbHOMY
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 (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMOit
IPU U3yYECHUU OMOJIOTHH;

ITOHMMAHUE CYHIHOCTH METOJOB ITO3HAHMS, UCTOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKPYXAroIIero MUpa M MPOUCXOSAIIUX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npo6JieM B peabHbIX )KU3HEHHBIX CUTYalIUAX;

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



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OHOJOTMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe MOHSITHS, OTPAXKAIOIINUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, HayuyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEeI0BaHNE, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHX ), yHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIEC MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMHA
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CPaBHEHHUSI, Kiaccu(pUKauu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAETATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

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

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SBJICHUIM
YKWBOW MPUPOJBI;

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

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEMBbl ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIE€ATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METO0B PEHICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COLMAIBHBIX IPOEKTOB;

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

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

BBISIBJIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX TIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYI0 00JacTu
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KpUTUYECKU OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBHITTOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HaBBbIKAMU  paclO3HABaHMUs U 3allUThl  MH(OpMaIuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYILECTBY OOCYKIaemMoil Tembl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIMN APYrUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

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

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

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

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

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



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
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;

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

OBJiaieHre YHMBEPCATbHBIMY PeryJSTUBHbIMHU ACHCTBUSAMM:

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 JAECHCTBHSX M MOCTYIKAaX IO OTHOILICHWIO K KHUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
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 CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU Il OLEHKH CUTYyalluu, BbIOOpa
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 ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3JMYHBIX Y4YEOHBIX CUTYyalHsSX, a TAKXKE B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
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-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

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

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensts rpaHUIbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus U NpPOBEICHUE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pe3yJbTaToOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH ITOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HM C 1IeJIbI0 oOecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsI M 370POBbSA
OKPYXKAIOIKX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHMS;

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

YMEHHUE BBIMOJIHATh JTA0OpATOPHbIE U TPaKTUYECKHEe pPaboThl, COOII0ATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YyMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
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 COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

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

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUs, O BKIIAJE POCCHHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPHIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJISAKsA, TeHOMOH, DSBOJIONHS, ABWXKYIIME CHIBI ((aKTOPhI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYyLEHThl, e MUTaHU,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHUE W3jaraTh OWOJOTHYECKHE Teopuu (dBONMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIIECCOB U SIBICHUM, OpraHu3alus U IMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMHU, OOBSCHEHHE IMOJYYCHHBIX pE3yJIbTaToB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHYECKUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyILEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB U TIOTOKAa HHEPIMU B HKOCHCTEMAaxX, AHTPOINOIEHHBIX HM3MECHEHUU B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
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
OKPYXKAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTHH JJIs1 pALIMOHATILHOTO PUPOAOIIONIb30BAHUS;

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

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

YMEHHE KPUTHYECKU OIEHWBaTh M HHTEPIPETUPOBATH HUHQPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (OPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaMeHOBAIE KouunyecTBO 4acoB DJIeKTPOHHbIE ®dopma peanu3anun
N a3/1eJI0B U TeM K 1 (ngposie)
o/ pa3ja Beero OHTPOJIbHBIE pPaKTHYeCKHe 06pA30BATEIBHELE BOCIHUTATEILHOIO
nporpaMMmel padoThI padoThI pecypesI HOTeHIHAIA
1 Buonorus xak Hayka 2 0.5 BH@_IHOTGKa LOK Tlo0yxnenne
https://m.eds00.ru/7f41c292 | oGygarommxcs co6IIOATH
9 JKuBbie cucTeMbl U X 1 bubnuorexa [HOK Ha YPOKE OOIIETIPUHSTHIC
OpraHu3aLus https://m.edso0.ru/7f41c292 | HOpPMBI IOBEICHUS,
3 XHWMHMYECKUH COCTaB U 8 1 bubnmnoreka HOK TpaBuiIa OOMIEHUS CO
CTPOECHUE KIIETKH https://m.edsoo.ru/7f41c292 | CTapmuMu
4 KuszHenesaTeIbHOCTE 5 bu6nuoreka [IOK (Tegarorn4ecKuMu
KITETKH https://m.edsoo.ru/7f41c2gp | PAOOTHHKAMM) 1
CBEPCTHUKAMH
Pazmuoxenue u
5 UHIUBUIyalbHOE 5 1 bubmorexa LHOK (obymatomtmmiCs),
AHBILY https://m.eds00.ru/7f41¢292 | TpPUHIUIBI yueOHOU
pa3BUTHE OPTAaHU3MOB
JTUCITUTUTAHBI U
. HacnencrBeHHocTh 1 . L BuGorexa LOK CaMOOPTAHU3AIIH.
VISMEHTHHBOCTR ' https://m.edsoo.ru/7f41c292
OpraHHU3MOB [TpuBnevyeHne BHUMaHUS
oOyJaromuxcs K
Cenexkuusi OpraHu3MOB.
7 OCHOBEL 3 but6mmoreka [IOK IIEHHOCTHOMY aCIICKTY
https://m.edsoo.ru/7f41c292 | H3YHaCMBIX Ha ypOKax
OHOTEXHOIOT UM SBJIEHUI, UCIIOIb30BAHKE
8 p L Bu6morexa [IOK BOCTIUTATENbHBIX
€3epBHOE Bpe o
PRHOS FpeMi https://m.edsoo.ru/7f41¢292 | BO3MOKHOCTEH pa3/ic/ia
yepes
OBILEE KOJMYECTBO 34 0 4 0JI00PCOOTBETCTBYIOIINX
YACOB 110 [TPOTPAMME yIIpaKHEHHi.
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Bxurouenue B ypok
UTPOBBIX MPOLIEYP,
KOTOpBIEC TOMOTAIOT
HOJIePKaTh MOTHBALIUIO
oOyJaromuxcst K
MOJTyYEHUI0 3HAHUH,
HATAKUBAHHIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIICHUH B KJacce,
IIOMOT'alOT YCTAHOBJIEHUIO
no0OposKenaTenbHOI
aTMocdepsl BO Bpemst

ypoKa
[IpuBneyeHne BHUMaHUS
oOyJaromuxcs K
[IEHHOCTHOMY aCIeKTy
M3y4YaeMbIX Ha yPOKax
SIBJICHUH, UCTIOJTb30BaHUE
BOCITUTATEIILHBIX
BO3MOYKHOCTEMN
coJiepKaHus yueOHOro
npeIMeTa uepes
JICMOHCTPAITHIO
o0yJaromummcst
MIPUMEPOBOTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBEICHHS,
MIPOSIBIICHUS
YeNOBEKOIIO0US U
T0OpOCEPICYHOCTH, Yepe3
noadop
COOTBETCTBYIOIIHX
TEKCTOB JIJIsI YTCHUS,

3aJa4 JuIsl pelIeHus,




MPOOIEMHBIX CUTYaIHH
JUTs1 OOCYKJICHHSI B
KJIacce.




11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HanMenoBanme p dopma peanusanuu
Ne 316510 e K n (undposbie)
JIOB U TeM
' pasja Beero OHTPOJILHBIE paKTHYeCcKHe ofpal0BATEILHbIC BOCIIMTATEILHOIO
NPOrpaMMmblI padoThI padoThI pecypeb MOTEHI[HAJIA
1 OBOJIOIHOHHAL 9 1 bu6mmoreka [JOK [Mo6yxaenme
ouoJorus https://m.edsoo.ru/7f41cc74 06yqa}0mnxc;{ co0Iro1aTh
BozHnukHOBeHUE U Ha ypOKE OOIICPUHSATHIC
2 a3BUTHUE )KU3HU Ha 9 0.5 bubmorexa LIOK HOPMBI TTOBEJICHUS
P ' https://m.edsoo.ru/7f41cc74 ’
3emie npaBuiIa OOIIEHUS CO
3 Oprauusmet u 5 1 Bubaunorexa LIOK CTapmmu
OKpY’KaroIiast cpezia https://m.edsoo.ru/7f41cc74 | (MeNArorHyIecKuMu
pabOTHUKAMU) U
CoobmiectBa u
bubnuorexa [JOK CBEPCTHUKAMHU
4 IKOJIOTHUECKUC 9
https://m.edsoo.ru/7f41cc74 | (oGyyarormmucs),
CUCTEMBI }
MPUHLMIIBI Y4eOHOI
5 PeszepBHoe Bpems 2 bubnmorexa LOK JTUCIUTITUHBI 1
P P https://m.edsoo.ru/7f41cc74
CaMOOpTaHU3AIIH.
[TpuBnevyeHne BHUMaHUS
oOyJaromuxcs K
IIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKax
OBIIEE KOJIMYECTBO 34 0 25 SIBIICHHH, HCTIOJIb30BaHHE
YACOB I10 [TIPOT'PAMME ' BOCHUTATEIBHBIX
BO3MOKHOCTEH paszjiena
yepe3
0 100PCOOTBETCTBYIOIINX
YIPaKHEHUH.

BxiiroueHue B ypok
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WUTPOBBIX MPOLEYP,
KOTOPBIE TTIOMOTAI0T
MO/JIEP’KaTh MOTUBALIUIO
oOydJaromuxcs K
MOJYYECHUIO 3HAHHUI,
HaJIAKMBAHMIO
IMO3UTHBHEIX
MEKJINYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MIOMOTaIOT YCTaHOBJICHUIO
T00pOXKEIaTeILHOM
aTMocdepsl BO Bpemst

ypOoKa
HpI/IBJIeLIeHI/Ie BHUMAHUA
0o0yyJarommxcs K
[IEHHOCTHOMY acCIIeKTy
HU3y4aeMbIX Ha ypOKax
SIBIICHUM, CIIOJIb30BaHNE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
cofiepKaHusl y4eOHOTo
peaMeTa Jepe3
JIEMOHCTPAIIHIO
o0OydJaromumMest
MIPUMEPOBOTBETCTBEHHOT O,
TPaKIAHCKOTO TIOBEICHHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOHS 1
T0OpPOCEPACYHOCTH, Yepes
oaodop
COOTBETCTBYIOIIUX
TEKCTOB ISl YUTCHHUS,

3aia4d 1Jid pClIcHud,
MPOOJIEMHBIX CUTYyaIui




JUTSE 00CYXKJICHUS B
KJ1acce.







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupoabl. [IpakTuueckas padora
2 NE lp«II/lICHOJII:)?,OBaHI/IC a3IJ)qu1,1x 1 0.5 bubmmorexa [JOK
B p ' https://m.eds00.ru/863e6122
METOJIOB TPH U3YICHUN
OMOJIOTHYECKUX 00BEKTOBY»
3 Bbuonorunueckue cucTeMsl, 1 bu6nunorexa LIOK
IIPOLIECCHI U UX U3YyYCHHE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Boaa 1 bubmuoreka [{OK
Y MUHEPAJIBHBIE COJIU https://m.eds00.ru/863e674e
bubnunorexa LIOK
5 b .C 0 1
CITKH. L-OCTAB H CTPOCHHE DEKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubmuoreka [IOK

KaTaJTUTHYCCKON aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»

https://m.edso00.ru/863e6b72
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bubnunoreka LIOK

! Yraesom. Jiurm e https://m.eds00.ru/863e6870
bu6nmoreka [IOK
8 Hywaeunossie knenotel. AT® https://m.eds00.ru/863e6d5¢c
9 Uctopus u meToabl U3y4eHus bu6nmoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 KieTka kak 1enoctHas xKuBast
cucrema
Crpoenue 3yKapruoTHYECKOn
kneTku. JlabopaTopHas paborta No 2
«/3yuenue cTpoeHHsI KIETOK bubnunoreka LIOK
11 pacTeHHH, Y)KMBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax u ux
OIIUCAHUE
bu6nmorexa LIOK
12 OOMeH BemecTB Wi MeTaboIu3M https://m.edsoo.ru/863e766¢
bubmnoreka IIOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢98
. bubnuoteka [JOK
14 Onepremieckuii oOmeH https://m.edsoo0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bu6muoreka [JOK

«Habnronenrne MuTO3a B KJIETKaxX
KOHYHKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

https://m.edsoo.ru/863e7dc4
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16 Buocunres 6enka. Peakius bubnunoreka LIOK
MaTpUYHOIO CUHTE3a https://m.edso0o.ru/863e796e
bubnunoreka LIOK
17 Tpancisiuus — buocunres benka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KU3HH — Bu6muotexa [JOK
BUPYCBI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunoreka LIOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaGopatopHas pabota Ne 4 05 bubnmnoreka HOK
«3y4eHune cTpoeHus MOJIOBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayaneHOE pa3BuTHE bubmmnoreka HOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U bubnmorexa LOK
https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
A PIA petl bubmuorexa [{OK
25 3aKOH HE3aBHUCHUMOIO

HacCJICOJOBAaHUs IIPU3HAKOB

https://m.edso0.ru/863e89a4
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CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas paboTa
No 5 «M3yuenue pe3ynbTaToB

bubnunorexa LIOK

26 MOHOTHOPHUIHOTO M TUTHOPUTHOTO 0.5 https://m.edsoo.ru/863e8c60
CKpEUTUBaHM Y IPO30(HIIBI Ha
TOTOBBIX MUKPOIIpENapaTax»

97 I'enetuka nona. HacinenoBanue bubnunoreka LIOK
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM https://m.edso00.ru/863e8c60
3smenunBocth. HenacinencTBeHHas
U3MEHYHMBOCTb. JJabopaTopHas
pabota Ne 6. 3yuenue

28 MOAM(UKAITMOHHON 0.5 Bubmiorexa OK

https://m.edso00.ru/863e8efe
U3MEHYMBOCTH, IIOCTPOCHHE
BapHAIIMOHHOTO PsJia U
BAPUAIMOHHON KPUBOI»
HacnencrBeHHass NI3MEHYMBOCTD.

29 JlaGopatopHas pabota Ne 7. 05 bubmuorexa [IOK
«AHanu3 MyTanui y 1po30Quist https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»

bubnunorexa LIOK

30 Fenernia sezoneka https://m.edso0.ru/863e8d78
PesepBHblit ypok. O600111eHNE 110

31 teMme «HacnencTBeHHOCTh U
U3MEHYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U TIporece bubmmorexa [JOK

https://m.edso0.ru/863e9214

33 MeTobl U JOCTUKEHUS CEIIEKIIUHT bubmuorexa [{OK

pacTeHUM 1 KUBOTHBIX

https://m.edso0.ru/863e9214
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34 buotexHonorust kKak oTpacib 1 bubmmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 DBOJIFOLIHASA M METOBI €€ N3YUSHUS 1 bubmorexa HOK
t A Y https://m.edso0o.ru/863ea20e
5 WcTopus pa3BuTHS NpeAcTaBIEeHUN 1 bubnuoreka [IOK
00 PBOTIOLINH https://m.edso0.ru/863e9570
bubmuoreka [{OK
3 M 1
HKpOIBOIONHA https://m.edsoo.ru/863e9cle
HOHy.]'IS[III/Iﬂ KakK 3JICMCHTapHasA
€/IMHUIIA BUJIA H DBOJTFOITHH.
4 JlaboparopHas pabota Ne 1 1 0.5 bubmmorexa [TOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
Mop(orIornueckoMy KpUTEPHIO»
5 JIBrOKy1IHME CUITBI (9JIEMEHTApHBIC 1 bubnuotexa [JOK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
bu6nunorexa LIOK
6 E i oTO 1
CTCCTBEHHBII OTOOP 1 €r0 (oI https://m.eds00.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuoteka [JOK

pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepa»

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bubnunoreka LIOK

8
MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BoOIONNN

10 Uctopus xxu3nu Ha 3emiie U
METO/IbI €€ U3YUCHHUS

1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edso0o.ru/863ea5a6

12 PazButue xu3Hu Ha 3emiie 1o spam bubmmoreka [JOK
U [IepHUoJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOITUN
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.

13 [IpaxTnueckas padora Ne 1 05 Bbu6moteka [JOK
«3y4eHne UCKOMaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHMii U KUBOTHBIX B
KOJITEKIIHSIX)

14 CoBpeMeHHas cucTema bubnuotexa [JOK
OpraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e
OBOJIIOIHS YSIOBEKA bubnmorexa LIOK

15
(anTpoOmOTEHE3) https://m.edso0.ru/863eac2c

16 JBrxyuue cuibl ((hakTophl) bubmuoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUU IBOIIOLUN
4eloBeKa

18 UenoBeyeckue pachl U MPUPOTHBIE bubnuoteka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O600IeHHE 10

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE

JKA3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJIOrUs KaK HayKa

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AOGuoTtnveckue HaKTophbI.
JlaGopaTopHas padota Ne 3.
«Mopdodonoruueckne 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bubnunoreka LIOK

23 buomieckue daxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssun. [Ipaktudeckas pabora

24 Ne 2 «Iloacuér nmnoTHOCTH 0.5
MOMYJISIMI pa3HbIX BUOB
pacTeHun»

o5 Coo0riecTBa OpraHu3MOB — bubnuoreka [IOK
OUOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbBIE TIOKA3aTeNN

97 KOCUCTEMBI. DKOJIOTHYECKHUE bubmuoreka [{OK
nupaMuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0o.ru/863eb5fa
Cykueccus

28 IIpuponaHbie 3KOCUCTEMBI

29 AHTpPONOT€HHBIE YIKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rmobanpHas 1 Bu6muoteka [JOK
AKOCHCTEMA 3eMJIU https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka HOK
o6uocdepsr https://m.eds00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600ICHHE

34 teMbl «Coo0miecTa u 1
IKOJIOTUYECKUE CHCTEMbBI)

OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPO'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611{61"0 06pa3OBaHI/Iﬂ

CdhopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME
HAy4YHOTO 3HAaHHUS €CTECTBEHHBIX HayK, B (opMHpOBaHHH
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPAa M HAY4YHOTO
MHUPOBO33PEHUS; O BKJIAAE POCCHUICKUX M 3apyOSKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWMOJIOTHH; (YHKIMOHAIHHONH TPAMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEp)KaHUE OHOJIOTHYECKHX TEPMHUHOB U
MOHSTHIA: JKU3Hb, KIIETKA, OPraHU3M; MeTaboI13M (0OMEH BEIIECTB U
MpEBpAIllCHHE JHEPrUu), TOMEOCTa3 (CamMoperyssuus), ypOBHEBas
OpraHM3aIus KUBBIX CUCTEM, CAMOBOCIIPOM3BEIeHUE (PEIIPOIYKIIHS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMenue  wu3naratb ~ Ouosiornyeckue — Teopun  (KJIE€TOYHAas,
XpOMOCOMHasl, MyTanuonHas), 3akonbl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u yueHus (0 M[EHTpax MHOrooopasus u
MPOUCXOXKACHUS  KynbTypHbIX  pactenuid H.M.  Basuioa),

ONpeCACIATh 'PaHUIBI UX TPUMCHHUMOCTH K )KMUBBIM CUCTCMaM

YMeHue BiageTh METOJaMH HAy4YHOIO IIO3HAHUS B OMOJIOTHH
(HaOro/leHre W OTMCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHHIA;
OpraHu3aliisi W TMpoBeJeHHE OUOJOTHYECKOr0 HKCIEPUMEHTA,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHHME  3aBHCHUMOCTH  MEXAY
HCCIIEYyEMBIMU BEJIMYMHAMU, 00BsICHEHHE MOJIy4E€HHBIX
pe3yabTaTOB, HCIOJIB30BAHHBIX HAYYHBIX [OHATHM, TEOpUH H
3aKOHOB; YMEHHME Je€jaTb BBIBOJbl Ha OCHOBAHHWU IIOJIy4EHHBIX

pe3yJIbTaToB)

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U DYKAPHUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIECCOB OOMEHAa BEMIECTB U
MPEBPAIICHHUS] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOTO U

SHEPTCTUUCCKOTO O6M€Ha, XEMOCHHTE3a, MHUTO3a, Meﬁo3a,




OIJIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOTO  Pa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TONyYeHHBIC 3HAHUS IS OOBSICHCHHS
OMOJIOTMUYECKUX MTPOLIECCOB U SBJICHUM, JIJISI IPUHITHUS TPAKTUYECKUX
pelieHuii B TOBCEIHEBHOM JKM3HM B LEIIX oOecredeHus
0€30MacCHOCTH CBOETO 37I0POBbSl M 310POBbSI OKPY’KAIOLIUX JIIOJCH,
COOJIIOIGHUST HOPM TPaMOTHOTO TIOBEACHHUSI B  OKpyXKarolen
NPUPOJHON cpeze; MOHMMaHHE HEOOXOAMMOCTH MCIOJIb30BaHUS
JOCTHKEHUI COBPEMEHHOM OHOJOrMM U OHMOTEXHOJOTHH Ui

paruOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmenue pe€umiaThk 3JIEMEHTAPHBIC I'CHETUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIUMBAHUC, CHCIVICHHOC HACJICA0OBAHNEC,; COCTABIIATDH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJIs MMpeacKasaHus

HACJICOJOBaHUs IIPU3HAKOB Yy OpraHu3MoOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE padoThI,
coOmonaTh mpaBwia npu pabore ¢ y4eOHBIM H JTaOOPaTOPHBIM

o0opyaoBaHUEM

YMeHne KpUTHUECKU OLIEHUBATh U UHTEPIPETUPOBATH HH()OPMAIIHIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKJIIOYAIOUIYI0 IICEBJIOHAYYHBIE
3HaHUS M3 pa3IuyHbIX UCTOYHUKOB (CMMU, HayuHO-MOmMysspHBIE
MaTepuaibl); STUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEJOBaHUI B

OMOJIOTHH, MEIHUIINHE, OMOTEXHOIOTHUU

10

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHMS,
0000mass  OMOJOrMYecKyl0  HMHQOpPMAlMI0 M3  HECKOJIbKHX
UCTOYHHUKOB, TPaMOTHO UCIIOJNb30BaTh TMOHATHHMHBIM  ammapaT

OHnoIOruu

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe W POJM OMOJIOTUU B CHCTEME
HAyyHOTO 3HAHMS €CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAyYHOM KAPTHHBI MUpPa M HAy4YHOI'O

MHUPOBO33PEHHUS; O BKJIAAE POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-




OUOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHAIHHOH TI'PaAaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaThb COJEp)KaHUE OHOJOTMYECKUX TEPMHUHOB H
HOHATHUI: BHJI, MOMYJISIIKS, TeHO(OH I, BONIONHUS, IBUKYIIHE CHIIBI
(daxTopsr) IBOJTIOIINH, MIPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BUJ000pa3oBaHue,  JKOJOTMYecKue  (akToOpbl,  SKOCUCTEMA,
OPOAYLEHThI,  KOHCYMEHTBI,  PEIyLEHThl, Lend  MUTaHus,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, obrnochepa

YMeHue uznaratb OMOJIOTUIECKIE TEOPUH (IBOIOIIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKas TEOpHsS  DBOJIIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiiieBoro cxonctBa K.M. bapa, uepegoBanus
IJIaBHBIX HarpasieHui u mytei 3somounu A.H. CeBeproBa, yueHus
o Owuochepe B.M. Bepuanckoro), omnpenesisTh TpaHHUIBl UX

IMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHue BiageTh METOJaMH HAy4YHOI'O IIO3HAHUS B OMOJIOIMH
(Habmro/leHre W OINMCAHUE KUBBIX CHUCTEM, IPOLIECCOB U SBJICHHIA;
OpraHu3alusi W IpOBeJeHHE OHOJOTHYECKOr0 HKCIEPUMEHTA,
BBIIBJKEHUE  THUIIOTE3bl;  BBIABICHHE  3aBUCHUMOCTH  MEXKIY
HCCIIEYyEMBIMU BEJIMYMHAMU, 00BsiICHEHHE MIOJIy4E€HHBIX
pe3ybTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX [OHATHM, TEOpUH H
3aKOHOB; YMEHHME JejaTb BBIBOJbl HAa OCHOBAHHWU IIOJIy4EHHBIX

pe3yJIbTaTOB)

YMeHue BBIJICIIATD CYILLIECTBEHHbIE MIPU3HAKU CTPOCHUSA
OuoNOrMYeckux OOBEKTOB: BHUIOB, TMOMYJSAUN, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyIIEHTOB, OWOTE€OIIEHO30B W  IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB HacCJIEICTBEHHOM N3MEHUYMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUA000pa3oBaHUs, MPUCTOCOOIEHHOCTH
OpPraHU3MOB, NEHUCTBUS IKOJOTHUYECKUX (DAaKTOPOB HA OPTaHU3MBI,
MEpEeHOCca BEIIECTB W  IOTOKA SHEPrUM B 3KOCHUCTEMAX,
AHTPOIIOT€HHBIX HM3MEHEHU B JKOCHCTEMAx CBOEH MECTHOCTH,

KpYTOoBOpOTa BECIICCTB U OMOTrCOXMMHUYCCKUX OUKJIOB B 61/100(1)epe

YMeHHe TNpUMEHSATh TIOJNyYeHHBIC 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MTPOLIECCOB U SABJICHUHN, ISl IPUHATHUS MPAKTHUYECKUX
pelieHnii B TOBCEAHEBHOM JKM3HM B IEIIX obOecreueHus
0€301acCHOCTH CBOETO 37I0POBBSI U 3/10POBbS OKPYIKAIOMINX JFOJIEH,
COONIIONIEHHsI HOPM TPaMOTHOTO TIOBEACHUS B  OKpPY)KaOIIeH

HpHpOI[HOﬁ cpeac; IMOHMMaHUC HCO6XO,Z[I/IMOCTI/I HUCIIOJIBb30BaHUA




JOCTIDKEHUH ~ COBPEMEHHOW  OWONOTMM Al PalMOHAJIBHOTO

IIPUPOIONOIB30BaHUS

YMeHue pemaTh 3JeMEeHTapHbIe OMOJIOTHYECKUE 3aaul, COCTABIIATh

CXEMBI [IEpEHOCA BEUIECTB U DHEPIHH B SKOCUCTEMAX (LI€MIU TUTAHUS)

YMeHue BBIIONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PaboTHl,
cobmonaTh mpaBwia npu pabore ¢ yueOHBIM M JaOOPaTOPHBIM

000py10BaHHEM

YMeHue KpUTHIECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(HOPMAITHIO
OMOJIOTMYECKOTO  COJAEpIKAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE
3HaHUSA W3 pa3auuHbIX ucTOyHUKOB (CMU, HayuHO-mOMyNsipHBIE
MaTepHalbl); paCCMaTPUBATh TI00ATBHBIE SKOJIOTUYECKHE IPOOIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO

IIO3HUIIHIO

10

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
0000mas  Ouojoruueckyro  MHQOpPMAIMIO M3  HECKOJBbKHX
HMCTOYHMKOB, TPaMOTHO MCIIOJb30BaTh IOHATUWHBIA  ammapar

onoJioruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buosnorus xak HayKa

11

buonoruss — Hayka o »xuBoM mnpupozae. Ponp Ouonorun B (popmMupoBaHUU

COBPEMEHHOM Hay4YHOU KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

MeTopl MO3HAHUSA KUBOM MPHUPOABI (HAOIIOEHHUE, SKCIIEPUMEHT, OIMUCaHUE,
u3MepeHue, Kiaccuukalus, MOJCIUPOBaHHE, CTaTUCTHYecKas o0paboTka

JTAHHBIX )

JKuBnle cuCTeMBI 1 HX opraHnu3anusa

2.1

JKuBble cucreMbl (OHMOCUCTEMBI) Kak peaMeT ulydeHus: ouonoruu. CBoicTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I OopraHu3anuu OHocHucTeM: MOJ'IeKy.TIHpHO'FCHCTI/IIICCKPlﬁ, KHGTOHHLIﬁ,

OpraHMW3MEHHBIH, MOMYJIAINOHHO-BHI0BOH, SKOCHUCTEMHBIH, OMOChepHBIN

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUH COCTaB KIJICTKH. XHWMHUYECKHE DIJIEMCHTEI: MaKpO3JICMCHTBI,
MHKPOIJICMECHTEI. Boz[a U MHUHCpAJBbHBIC BCHICCTBA. q)yHKIII/II/I BOAbI H

MHHCPAJIBbHBIX BEHICCTB B KIICTKCE. HO}II[Cp)KaHI/IG OCMOTHYECKOTO Oajrlanca

3.2

benku. CoctaB u crtpoeHue O€nKoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3zameHuMble M 3aMEHUMBbIE AMHUHOKUCIOTH. AMMHOKHUCIOTHBIM COCTaB.
Y pOBHH CTPYKTYpbI O€IKOBOM MOJIEKYJIbI (IEPBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XMMHUYECKHe cBoiicTBa OenkoB. buomornueckue
GbyHKIUHN OEIKOB.

®depMeHTH — OMosornyeckue karaauzatopbl. CTpoeHne pepMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas cneunduynoctb. Kodepmentsl. Buramunsl. Ornnuus

Q)epMeHTOB OT HCOPTaHUYCCKUX KaTalIn3aTOpOB

3.3

YrneBoabl: MOHOCaXapu sl (ITIIOK03a, pubo3a U 1e30Kcuprudo03a), Jucaxapuibl
(caxapo3a, 5aKkTo3a) M TOJMCaxapuabl (Kpaxmaj, TJIUKOTeH, IeJUII0N03a).
buonoruueckue GyHKIUU YTII€BOOB.

Jiunuasl:  TpUTAMLIEpHIBl,  cTepounbl, (ochomunuasl. ['mapodunbHO-
rusipooOHbIe cBolcTBa. buonormueckue QyHkiuu aunuaoB. CpaBHeHHE

YIJI€BOJOB, OeIKOB U JIMIIU 0B KaK HCTOYHHUKOB DHEPTHUU




3.4

HyxneunoBbie xucnorel: JHK wu PHK. Hykneoruael — MoHOMEpBI
HYKJIEUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JIHK. Ctpoenne u pynximmn PHK.
AT®: crpoenue u GyHKIIUN

3.5

[utonorus — Hayka o kierke. Kiierounas reopusi. MeToapl H3y4eHus KIETOK

3.6

Knerka xak nenoctHas xxuBas cucrema. OOmye npu3Haky KJIETOK: 3aMKHYTast
HapykHass MemOpaHna, moJiekyasl JIHK kak renmetumdeckuii ammapar, cucreMa

cuHTe3a Oelka

3.7

Tunsl KIETOK: 3yKapruoTHdeckas u npokapuoTrdeckas. OCoOOEHHOCTH CTPOSHUS
MpoKapuoTuueckor kietku. Kierounas crenka Oaktepmii. CTpoeHue
AYKapUOTHUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIILHOM, >KUBOTHOU U

IpUOHOH KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAsl CTEHKA, TNIMKOKAJIMKC, UX
¢ynkun. [Tnazmarndeckas memOpana, e€ coiicTBa U ¢pyHkuuu. LluTonasma u
e¢ opranomnpl. OgHOMEMOpaHHBIC OPraHOWBI KJICTKH: HJIOTUIa3MAaTHYECKast
cerb (OIIC), ammapar ['onbmxu, au3ocombl. [lomyaBTOHOMHBIE OpraHOUIBI
KJIETKM: MATOXOHJIPUH, TUIACTHBL. [[poHCX0kKIeHNE MUTOXOHJAPUM U TIIACTHUL.
Buner mnactua. HemeMOpaHHBIE OpPraHOMIIBI KJICTKH: PUOOCOMBI, KIICTOYHBIN

LHCHTP, pCCHUYKH, KTYTUKH. (DYHKL[I/II/I OpraHoua0B KJICTKH. Bxrouenus

3.9

SAnpo — perynstopHslid neHTp kieTku. CTpoeHue siapa: siaepHas 000JI04YKa,

KapuoIuiasma, XpoOMaTuH, SAJPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

>KI/I3H6,[[G}IT€‘J'IBHOCTB KJICTKHN

4.1

OOMeH BelecTB, UM METa0oau3M. AcCCUMHIALUS (TUIACTUYECKUT 0OMEH) U
JUCCUMUIIALIUS (9HEpreTH4eckuii oOOMeH) — JIBe CTOPOHBI €IUHOr0 Ipolecca
Mmetabonau3ma. Tunsl oOMeHa BellecTB: aBTOTPOo(dHbIN U rerepoTpodHbIil. Ponib

(dbepMeHTOB B OOMEHE BEIIECTB U PEBPAIICHUN SHEPTUU B KIETKE

4.2

dotocuntes. CBeroBas u TeMHOBas (a3bl poTocunTesa. Peakimu ¢poTocunTesa.
D¢ dexTuBHOCTH HOoTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A IS )KU3HU Ha 3emiie.
Brnusiaue ycnoBuii cpenbl Ha (POTOCHHTE3 M CHOCOOBI TOBBIIMICHUS] €r0
MPOAYKTHUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a s

JKU3HU Ha 3eMIie

4.3

DHepreTuyeckuii oOMeH B KJeTKe. PaciieruieHue BelecTB, BbIACIECHUE U
aKKyMYyJIHPDOBAaHWE DHEPIHMM B KIETKE. Tambl SHEPTeTHYECKOro OOMEHa.
['muxonus. bpokenue u ero Buabl. KHCIOpOHOE OKHUCIICHHE, WITH KIETOYHOE

JbIxanue. DPPEeKTUBHOCTh IHEPreTUIECKOT0 0OMeHa




4.4

Peakumu wmarpuunoro cunrte3a. [enernueckas wuHpopmanus u JIHK.
Peanuzanus renernueckoil nHopmayu B KieTke. [ eHeTHUeCKuit Koa U ero
cBoricTBa. Tpanckpurnus — MaTpuanbiii cuHTe3 PHK. Tpancisius — Ouocunres

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e OenKa

4.5

Hexnerounsie hopmbl xku3HU — BUpYyChl. McTtopust oTkpeitus Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHuil, KMUBOTHBIX W YEJIOBEKAa, BBHI3BIBACMBIC
BUpycamu. Bupyc nmmynonedpunmra yenoseka (BUY) — Bozoyaurens CITN /a.

[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

Paszmuoxenune n HHAWBHUIYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KrneTouHslii HWKI, WM XKU3HEHHBIM 1MWK KiIeTku. MuTepdaza u mMuTo3.
[Tpoueccel, mpoTtekatonue B uHTepdasze. Pemnukanus — peakiuuss MAaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIN HabOp — KapUOTHIL
JIMTUIONAHBIE W TaIJIOMTHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[{UTOJIOrMYECKHE OCHOBBI PAa3MHOXEHHS M HWHIMBUAYAIBHOTO pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — mMuto3. Craaun mutosa. Ilpoueccsl, nmpoucxoasimue Ha

Pa3HBIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MATO3a

5.2

®opMbl pa3sMHOXKEHUsI OPraHU3MOB: Oecrosioe U mojoBoe. Buapl Oecrosioro
pPa3MHOXKEHHUA: JEJIEHUE HaJBOE, IOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBenHOE

KIIOHHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC [JIA CCIICKIINN

5.3

[TonoBoe pa3sMHOXEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meito3. Cramgum wmeiiosa. IIponeccel, mpoucxopsiiue Ha CTagusx MeHo3a.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buonornuecknii cmbicn u

3HaYeHNEe MeNo3a

5.4

["ameTorenes — mporecc 00pa3oBaHUs MMOJIOBBIX KJIETOK Y )KMBOTHBIX. [1010BBIE
JKCJIE3bI: CCMCHHUKHU U SSUMYHUKU. O6p330BaHI/Ie " pa3sBUTHUC IMOJIOBBIX KJIETOK —
ramer (crepMaTo30U/I, SIIIeKIeTKa) — cCliepMaToreHes u oorenes. OcobeHHocTn

CTPOCHUA SIAIEKIECTOK U CIIEpMaTO30U0B. OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHATIBHOTO PAa3BUTHSI Y TO3BOHOYHBIX )KUBOTHBIX:
npobieHue, racTpyisius, opranoreHes. [loctamOpuonansHoe pazButue. THITbI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsiMOe, HenmpsiMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE

YpOJICTBa.




Poct u pasButrue pacreHunil. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOCHHE

CCMCHHU, CTalUN PASBUTHUA

HaCJIGIICTBeHHOCTB U UBMCHYUBOCTb OPTraHN3MOB

6.1

IIpeamer u 3agauu reetuku. Micropus pa3BuTHs FeHETUKH. BKi1ag pocCuicKux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TCHETUKA. MeTOoAbpl TI'eHETUKU
(ruOpHuI0IOTHYECKUH,  IUTOI€HETHUYECKUH,  MOJIEKYJISPHO-TE€HETHUECKUIl).
OcHOBHBIE TeHETUYECKHE NOHATHUSA. [ eHeTHUEeCKas CHMBOJIMKA, UCIIOJIb3yeMasi B

cXemax CKpellUBaHUI

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPHU3HAKOB, yCTaHOBIICHHBIE ['. MeHuaenem.
MonoruOpumHOe CKpenuBaHue. 3aKOH €IMHOOOpa3usi TUOPHUIOB IEPBOTO
nokosieHusi. [IpaBmwiio goMuHHpOBaHHS. 3aKOH paCIICIUICHHS] TPH3HAKOB.
['unore3a uncToThl rameT. [10JIHOE U HETIOJIHOE JOMHUHHUPOBAHUE.

JuruOpunHoe cKkpemyBanyue. 3aKOH HE3aBUCUMOTO HACJIEOBAHMS MTPU3HAKOB.
[{uTOoreHETHYECKHE OCHOBBI JUTHOPUIHOTO CKPEUIUBAHUS. AHAIH3UPYIONICE
CKpemmBaHue. VIcronb30oBaHUE  AHAIM3WPYIOMIETO  CKPCIIUBAHUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuenneHHoe HacienoBaHue rnpusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHUIO TEHOB. HapylieHue clremieHuss TeHOB B  pe3yJlibTaTe
KpOCCHHIOBepa. XpOMOCOMHAsi TEOpHUSl HACJIEICTBEHHOCTU. [ eHeTmyeckue
KapThl.

I'enernka mona. XpoMOCOMHOE ONpeEACIICHUE Iojia. AyTOCOMBI M IOJIOBBIE
XpomocoMbl. ['oMoraMeTHele M rereporamMeTHble opraHu3msl. HacnenoBanue

MMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

6.4

N3menunBOCTh. BBl N3MEHUMBOCTH: HEHACJICACTBEHHAS U HACIEACTBEHHAs.
Ponp cpeapl B HEHACIEACTBEHHOW HW3MEHUMBOCTH. XapaKTEPUCTHKA
MOM(PUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBI psiag M BapHallMOHHAs
kpuBas. Hopma peakumu npusHaka. KolnyecTBEHHbIE M KayeCTBEHHBIC

IMMPU3HAKU U UX HOPpMaA pCaKIUu. CsoiicTBa MOI[I/I(I)I/IKaI_II/IOHHOI\/'I HU3MCHYHNUBOCTU

6.5

HacnencrBeHHast, WM TE€HOTHIHWYECKas, W3MEHUYMBOCTHL. KoMOuHaTHBHAs
M3MEHUYMBOCTh. Meio3 W MOJOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTallMoHHas W3MEH4YMBOCTh. Kiaccuduxamums myTarmii:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacTOTa U MPUYMHBI MyTalluii. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEJICTBEHHOW H3MEHUYHMBOCTH

H.N. BaBunosa

6.6

I'eneruka denmoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJbI TE€HETHKHU
YyesoBeKa: TE€HEAIOTMYECKUH, OJIM3HEIIOBBIA, LUTOT€HETUYECKUH,

OMOXMMHUYECKUH, MOJIEKyJIsIpHO-TeHeTHnueckuil. CoBpeMeHHOe OmpeaeeHHe




TCHOTHUIIA: TOJTHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIUPOBAHUC, B TOM YHCJIC C
nomoinbio [11[P-ananu3a. HacnencTBeHHbIe 3a00JIeBaHHUS UYCIOBEKA: T'CHHBIC
0oJe3HH, 00JIE3HU C HACIIEICTBEHHON MTPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIS
6one3nn. CoMaTHyecKre W TeHEepaTHBHBbIC MyTanuu. [[pUHIUIBI 370pOBOTO
06pa3a KHU3HHU, AUArHOCTHUKH, HpO(bI/IJIaKTI/IKI/I U JICUCHUA T CHECTHYCCKUX
Oone3Hel. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIUIIMHCKOM TEHETHMKH B TMPEAOTBPAIICHUM M JICUCHUH TEHETHYECKHX

3a00JIeBaHNH YeIOBEKa

CCJ’ICKHI/IH OpraHUu3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexkuus Kak Hayka M Tpolecc. 3apoKICHHE CEeNEKIUU U JIOMECTHKAIUS.
Yyenue H.M. BaBunoBa o0 1ieHTpax MNPOUCXOXKIACHUS M MHOT000pa3us
KYJBTYpPHBIX pacTeHuil. LeHTpbsl mpoucxX 0K IeHHs JOMAIIHUX KUBOTHBIX. CopT,

[0po/ia, ITaMM

1.2

CoBpeMeHHbIE METO/bI celeKUUuU. MaccoBblii U MHAUBUIYAJIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUi M KUBOTHBIX. OneHka 3KkcTepbepa. binskopoacTBeHHOE
cKpelBaHue — UHOpuIuHr. Yucras auHus. CKpelMBaHUE YUCTBIX JIMHUM.
['eTepo3uc, unu rubpuanas cuina. HepoacTBeHHOE CKpeluBaHUE — ay TOPUIUHT.
Otnanénnas ruOpummsanuss U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 H
[IOJIyYEHHUE MOJMILUIONAO0B. JIOCTHKEHUS CENEKIIMU PAcCTeHUM, *XKUBOTHBIX WU

MHUKPOOPIraHu3MOB

7.3

buorexHosoruss kak OTpacib TPOU3BOACTBA. ['eHHAs WHXKEHEpHs. OTaImbl
co3manust pekomOunantHo JIHK wu TpancreHneix opranuzmoB. Knetounas
nHxeHepus. KieTouHele KynbTypbl. MUKpPOKIOHAIBHOE PpPa3MHOKEHHE
pactenuii. KIlOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHu3MoOB. DKoJIoThYeckue u 3tudeckue mnpodinembl. [MO — renermuecku

MO,Z[I/I(i)I/II_[I/IpOBaHHHe OpraHu3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOJIOIMOHHAS OMOIOTHS

11

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CBUOETENLCTBA DBOMIONUHU. IlajJeoHTONIOTMYECKHE: MOCIEN0BATEIHLHOCTD
TOSIBJICHUST BUJIOB B IMAJICOHTOJOTMUYECKOW JIETOMUCH, TEPEXOJIHbIE (POPMEI.

buoreorpaguyeckue: cxoacTBo M paznuuue (ayH U (IOp MaTepUKOB U




OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJACTBA U PA3NU4Uig SMOPHOHOB pPa3HBIX
BUJOB  IO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMMYECKHE:  TI'OMOJIOTMYHBIE,
AQHAJIOTMYHbIE, pPYAUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJIEKYJIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACIEICTBEHHOCTH M OCHOBHBIX

MeTa0OMYECKUX MyTeH Y BCEX OPTaHU3MOB

1.2

OpomoniionHast  teopusi Y.  JlapsBuna. Ilpeamocbulku  BO3HHUKHOBEHUS
JapBUHM3MA. J[BIKyIME CHIIBI ABOJIIOLMU BHUIOB 1O JlapBuHy (M30BITOYHOE
Ppa3MHOXEHHE npu OTPaHUYEHHOCTH  PECypPCOB, HEeompenenEHHas

M3MEHYMBOCTH, 00pH0a 3a CyIIEeCTBOBAaHHE, €CTECTBEHHBINM OTOOP)

1.3

Cunrernueckass Teopus osBomonnu (CTD) u OCHOBHBIE €€ TOJOKCHHS.

MI/IKpOBBOHIOHI/IH. HOHyHHHHH KakK ¢AMHuIa BUJa U 3BOJIFOIIUN

1.4

JBuxyuie cuibl ((akTopbl) 3BOJIOLMU BHUJIOB B IpuUpoje. MyTaluOHHBII
nporecc U KOMOMHATUBHAS MU3MEHUYMBOCTH. [lOMysiioHHbIE BOJHBI M Apeid
reHoB. M3omsmus u murpanus. EcrectBeHHBIN 0TOOp — HanpaBisronwii pakrop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3yjbTaT JBOJIONHMUA. [Ipumepsr
MPUCIIOCOOTIEHUN Y OpraHu3MoB. ApoMopd0o3bl U IN0AAANITALUH.

Bun u  Bugoo6OpazoBanue. Kpurepum  Buma.  OcHOBHbIE  (OPMBI

BI/II[OO6pa3OBaHI/IHZ reorpa(bnquKoe, 9KOJIOTHYCCKOC

1.5

MaKpOSBOJ'IIOI_II/IH. (DOpMBI OBOJIFOIIUHN: q)HHeTH‘IeCKaH, AUBCPIrCHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHble MNpEACTaBICHUS O 3apOKJICHUM KU3HM. HaydHble Tunoresbl
BO3HUKHOBEHHUS KM3HM Ha 3emje: aOuoreHe3 M MHaHCIEpMHUs. XUMHYECKas
IBOJIIOLMSL. OKCIEPUMEHTAIbHOE IOATBEP)KIECHUE XHMHMUYECKOH 3BOJIOLHUU.
HauanbHble sTansl 6uonorndeckoit spomonunu. I'unoreza PHK-mupa. Ilepsbie

KIJIECTKHU U UX 3BOJIIOIIUA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo 3pam u nepuojam. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. I[laneo3oiickas spa u €€ mnepuojbl: KeMOpHUICKHA,
OPJIOBUKCKHM, CHJIIYPUHUCKUW, JI€BOHCKHM, KAMEHHOYTOJbHbBIA, MEPMCKHU.
Me3o30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass 2pa ®u €€ TnepuoAbl: NaJICOTCHOBBIM, HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIUMaTa U TE€OJOTMYECKHUX IIPOLIECCOB.

OCHOBHBIE 3Tallbl BOIOIUN PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl




y pacTeHHi U XKUBOTHBIX. [losiBIeHME, pacuBEeT U BBIMUPAHHUE TPYIII KUBBIX

OpraHu3mMoB

2.3

Cucrema OpraHu4Y€CKOro Mupa KaK OTpPpaXXCHHUE OBOJTIOIHH. OcCHOBHEBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBoronus 4yesoBeka. AHTPOIONOIUs Kak Hayka. PazButue npeacraBieHuil o
IIPOMCXOKACHNUU YelloBeka. Merolbl M3yueHus aHTpororeHesa. Cxoacrsa u
pa3nuyuus YesloBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.

JBrxyuue cuiibl (pakropsl) anTponorenesa. HaciencrseHHas “3MEHUYHMBOCTD U
ecTeCTBEHHbII 0TOO0p. OOmIecTBEHHBIH 00pa3 >KU3HM, W3TOTOBICHHE OPYAMUN

TpyZa, MBIIILJICHUE, PeUb

2.5

OCHOBHBIE CTaZMM U BETBU JBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeaoBek
ymensiid, YenoBek mnpsaMoxomsauiui, YenoBek HeaHaepranbCkuii, YemoBek
pa3yMmHblii. Haxokyu uckomnaemMbIX OCTaHKOB, BpeMs CYIECTBOBAaHHUS, 00JIaCTh

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBILINE PACKHL: €BpONICOUIHAS (€Bpa3HiicKast),
HErpo-aBCTpaJioONHas  (9KBAaTOpHUalbHAsi),  MOHTOJOMAHAs  (a3MATCKO-
amepukaHnckasi). UepTbl mPHUCIOCOOJICHHOCTH TPEICTaBUTENICH YeIOBEUECKUX
pac K ycnoBHsM cyulecTBoBaHusd. EauHCTBO uyenmoBeueckux pac. Kpurtuka

pacusma

Opranu3Mbl 1 OKpYy>Karolas cpeaa

3.1

DKOJIOTHS KaK HayKa. 3a/laud M pas3feibl YKOJIOTHH. MeToabl 9KOJIOTHUECKHUX
uccleloBaHMi.  Dkosorndyeckoe  MupoBo33peHue.  Cpeapl  oOUTaHUS

OpraHnu3MoOB: BOJJHAA, HA3CMHO-BO3AyIIIHAsA, TIOUBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorudeckue ¢akropbl. Krnaccudukamus 5SKonIOruueckux  (pakTopos:
abnoTtuyeckre, OMOTHYECKHE U AHTPONOreHHble. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

3.3

AbGunotnyeckue (QakTophl: CBET, TEMIlEpaTypa, BIAXKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenus OpraHu3sMoB K JIeHCTBHIO aOMOTHYECKMX (DaKTOpOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropsl. Buasl OMoTHUECKHUX B3aMMOICHCTBHI: KOHKYpPEHIIUS,
XMITHUYECTBO, MApa3UTH3M, MYTyalu3M, KOMMEHCAJIH3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCalIMu3M, HeWTpaiu3M. 3HaueHue OHOTHYECKHX

B3aHMOJCHCTBUI JJIsI CYIICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6I_I_ICCTB8.X




3.5

OKOJIOTUUECKHE XapaKTCPUCTUKU MOIyJISIHH. OcHoBHBIC IIOKa3aTcCIn
IIONmyJIsInNyuKr: 4YHUCICHHOCTh, INIOTHOCTBH, POXIAAEMOCTb, CMEPTHOCTD, IPUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOIYJISILUU U €€ peryssauus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmecTBo opranu3smMoB — Ouoneno3. CTpyKTypbl OHOIIEHO3a: BHUIOBasd,
IpOCTpaHCTBEeHHAsA, Tpoduyeckas (mmmeBas). Bunesl-nomuHantel. CBs3u B

OHoOIIeHO3€E

4.2

Okosnorudeckue cucrembl (3kocucremsl). Ilonstue 00 skocucteme Hu
ouoreoneHose. OyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peayLeHThl. KpyroBopoT BeELIECTB M IOTOK DJHEPIMH B
skocucreme. Tpoduueckue (muieBbie) ypoBHU 3KocucTeMsbl. [IuieBble nenu u
cetu. OCHOBHBIE TIOKa3aTeIM OSKOCHCTEMBL:  OHOMacca, IMPOAYKIIHSL.
DKoJIorHYecKre MUpaMuIbl: MPOAYKIMH, YUCICHHOCTH, 6MoMacchl. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, CAaMOpETryJisinusl, pazButue. Cykueccus

4.3

[Ipupoanblie 3KocuCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATPOIKOCHUCTEMBI. Ypb603KOCHUCTEMBL.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpazue kak (¢akrtop ycroiiumBoctH dKocucreM. CoxpaHeHHe

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.UM. Bepnaackoro o Ouoctepe. I'panuubl, coctraB U CTpyKTypa
ouocdepsl. XKupoe BemectBo U ero Qynkiuu. OcobeHHoctu Onochepsl Kak
rno0anbHOM sKocHcTeMbl. J[MHaMHUeCKoe paBHOBecHEe M oOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemiecTB M OMOT€OXMMUYECKHE UKl AJIEMEHTOB

(yramepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UYenoBeuecTBO B Onochepe 3emun. AHTpONOTeHHbIE U3MEHEHUsI B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa pallMOHABHOTO YIPAaBIEHUS MPUPOAHBIMU pecypcaMH M HUX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Buosaorus. 10-11 kiaacebl. YueOHUK 1151 00111€00pa30BaTeIIbHBIX OpraHu3anuii (0a30BbIH
yposenb) / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk. — M.: [lpoda.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

10-11 KJIACCBI. Taceunuk B.B. BuoJiorusi. Meroguueckoe nocooue. 10-11

KJjacchl (0a30BbIi ypoBeHb). — M.: JIpoda.

10-11 KJIACCBI. [Tonomapera 1.H. buoJiorusi. Metoauveckoe mocooue. 10-11
KJjaccswl (yriayOneHHbiil ypoBeHb). — M.: Benrana-I'pad.

10-11 KJIACCBI. Koznora T.A. IToypounbie pa3padoTku mo oomeii 6uosoruu. 10-11
KJaacebl. — M.: Bako.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

baszosvie pecypcwi:

https://resh.edu.ru/ — Poccuiickas 31eKTpoHHas MIKojIa (BUAE0YPOKN)
https://bio.msu.ru/ — buonoruueckuii paxynpsrer MI'Y
https://genetics-genesis.ru/ — I'€HETHKA U CEIEKIIMS

https://cellbiol.ru/ — Kiterounas OnoJiorus

CneyuanusupogaHnubvie pecypcni:

https://evolution.21mm.ru/ — Teopus 3BoIFOLIAN
https://molbiol.ru/ — MonexymnsipHast Ouosorus
https://biochemistry.ru/ — buoxumust

https://ecosystema.ru/ — DKOJIOTUsI ¥ TPUPOIOIIOIb30BAHNE

INMPAKTUYECKHUE U IUJAKTHYECKHUE MATEPUAJIBI

Pabouwne terpaau:

[Taceunuk B.B., IlIsenos I'.I'. buonorus. Pabouas rerpanp. 10-11 xnaccel (6a30BbIi ypOBEHB)
Aradonosa U.b., CuBornazos B.U. buonorus. Pabouas terpaas. 10-11 xnaccs! (mpoduabHbIit
YPOBEHbB)
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COopHUKHM 33/1a4 ¥ yIIPAKHECHUN:

Hmutpuesa T.A. CoopHuk 3a1a4u o oOmie 6uonoruu. 10-11 kiaccsr
bornanosa T.JI. buonorus. 3aganust 1 ynpaxkHeHus st ToAroToBku k EI'D
IIpakTUKyMBI:

ITerpocosa P.A. [IpakTukym mo o6mieit 6uonoruu. 10-11 kimaccer
ComnoskoBa E.A. JlabopaTopHbIii TpakKTUKYM 110 OHOJIOTHU

MATEPHAJIBI IJI HOAT'OTOBKHU K EI'D

TuroBkle SK3aMeHAIIMOHHBIE BApUAHTLI:

Kamenckuii A.A. EI'D. buosiorusi. Turnosbie 3K3aMeHAIlMOHHBIE BAPUAHThI
Kanunosa I'.C. EI'D. buonorus. Temarnueckue TpeHUPOBOYHBIE 3aJaHUS
CripaBOYHUKH U TOCOOHUSL:

CanoBuuuenko FO.A. buonorus. [lonuslii kypc noaroroku k EI'D
YeOnimeB H.B. buonorus. [Tocobue mist mocTymnaromux B By3bl

JOHOJIHUTEJIbHBIE MATEPHUAJIBI

Jist yriryOiaeHHOTo U3y4eHus:

I'pun H., Crayt V., Teiinop /. buonorus (B 3-x Tomax)
AnGeprc b. u ap. MonekynsipHas 600U KIETKH
Hayuno-nonyisipHas nureparypa:

Hoxun3 P. OrouctuyHbiii reH
Carmonbeku P. buosnorust mobpa u 3;1a






