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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, €€ 3HAYEHWW B T[IO3HAHUM JKUBOM TMpPUPOJIbI U OOecrneYeHuun
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
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yUaIOLIUXCs CPeACTBAMU yUeOHOT 0 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€H, 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/YUYeOHBIX JIEUCTBUM OOYYaIOMIMXCA 1O OCBOCHHUIO COJCPKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKUA HACIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUeHHUS YCIOBUH JUISl pEeLICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npesanosaraeT (GOpMUPOBAHUE y OOYYAIOMIMXCS CIOCOOHOCTH alanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpPOJE, €&
OTJINYMTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3LAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HH, DKOJIOTHYECKOTO MBILIUICHMS, IEHHOCTHOTO OTHOILECHHMS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
VMHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpEeJHA3HAYEHUM Y4eOHOro IpenMeTa
«buonorus» cocraBUIM OCHOBY Ul OINpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OTt6op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypoCOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE COJAEpKaHUS Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMHU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICJICHBI CIICYIOLINE COAEpKATEIbHbIE JIMHUK: «brosorus kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«IBOJIIOLMS KUBOU MIPUPOJBD», K IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOyYAOIMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATU 3HAHMS JJIS TPAMOTHBIX JCHCTBUNA B OTHOIIEHHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHW3aIlNU, BBIIAOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AITNH;

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

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

BOCIIUTaHNE YOEKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUSI K HEM, COOTIOICHUS] ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPBI, 11 (POPMUPOBAHUSA HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM KU3HU TS
OIICHKH TTOCJICICTBHIA CBOCH JESITCIIBHOCTH IO OTHOIIECHHUIO K OKPYIKaIOIIEH cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpasoBanust «buomorws», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTCIBHBIM yYEOHBIM TMPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoautcs 204 gacos: B 10 ki1acce — 68 yacos (2 gaca B Hemeno), B 11 kimacce — 68
yacoB (2 yac B HEJEIIO).



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:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHble ¥ NpakTH4YecKue padoThbl:

[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 HEOPTaHUYECKOU MPUPOIBI.

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

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», « YPOBHU OpPTraHU3AIUU
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 BellecTB B KieTke. l[loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoiicTBa OenkoB. buonormyeckue
byHKUHUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapubl (TII0K03a, pru003a U 1€30KCUpr003a), Iucaxapuabl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. 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.

Kietka kak nienoctHas xuBas cucteMa. OO01ue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTHueckas U mpokapuotudyeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxxienrne MUTOXOHJpUN W Tactua. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp kiaeTku. CTpoeHue sanpa: saepHas o0oJovKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

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

JlabopatopHass pabota Ne 2. «M3yueHue CTpOEHHUSI KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (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.

®ortocunTe3. CperoBass 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. XEeMOCHUHTE3UPYIoIue 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 FHEPTETUUECKOT0 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 TpaHciasuuu. KomgupoBanue amuHokucinor. Pomnp pubocom B
OonocuHTe3e Oenka.

Hexkunerounsle ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodarn. bonesnu 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.

KrnerouHplii UK, WM JKU3HEHHBIM 1uki kieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue 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: JEJIE€HUE 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
KIIETOK — TaMeT (CrepMaTo30uj, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMpsAMOe, HempsiMoe (TMUMHOYHOE). BrusHue



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

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

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pAaCTeHUW», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe 1 HenmpsiMOe pa3BUTHEY», «l 'amMeToreHe3 y MIECKOMUTAIOMNX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

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

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

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTUUeCKuii). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PACIIECTUICHNS TPU3HAKOB. [ nunmoresa
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee cKkpenpanue. Vcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

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

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OoMoraMeTHole W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBenHasi, wiM TreHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKUX PSAJOB B HaclieIcTBeHHOM n3meHunBoctu H. M. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE OIIpENIEIICHUE T€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue H TreHepaTuBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHIUIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
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, «lurubpuanoe ckpemmBanuey, «LluTonmornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHus», «Menos», «B3auMoaencTBre amieabHbIX TEHOBY, «I eHeTnuecKue
KapThl pacTEHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeThka moijia», «3aKOHOMEPHOCTHU
HACIIEJOBaHUsI, CLUEIICHHOTO C TMOJOM», «KapuOoTHIbl 4enoBeKa U KUBOTHBIXY,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpyIn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurnbpumnoe ckpemmBanue», «llepekpécr
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y AP030(UIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHne Moan(pUKAIIMOHHON N3MEHUMBOCTH,
IIOCTPOEHUE BapUaLMOHHOIO PsJa U BaApUALIMOHHON KPUBOY.

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

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
Yuenue H. U. BaBusoBa o ieHTpax MpoUCXOKICHUS U MHOTOOOpa3usl KyJIbTypPHBIX
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
ckpemBaHue — uWHOpuAWHT. Yucras nunHus. CKpeHIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHONOrUs Kak OTpaciab NPOW3BOACTBA. ['€HHAs WHXKEHEpHs. OTambl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonoruueckne W dtudeckue  mpoosmembl. MO -  reHeTruyecku
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
KYJBTYpPHBIX pacTeHuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OtnanéHnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYpHl H
KJIOHUpOBaHHE», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OGopynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

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



COPTOUCIIBITATEIbHBIA  yYacCTOK, B TEIUIMYHOE XO3SHCTBO, J1IAOOPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

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

CBuzerensctBa »BoMOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOoJHbIe (OPMBI.
buoreorpadpuyeckue: cxoncTBO U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Pa3nuyusi SMOPHUOHOB pPa3HbIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OBomonmonHas teopust Y. JlapBunHa. IIpeAnochulkh BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE MOJTO0KEHHUS.

MuxkpoaBosrorus. [lomymnsus kak eAMHUIA BUAA U SBOIIOLUU.

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

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

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

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe.

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

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

JdeMoHCTpanuu:

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



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

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

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

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabGopartopHas padota Ne 2. «Onucanue nprucnocoO0IEHHOCTH OpraHu3Ma u €
OTHOCHUTEJIBHOTO XapaKTepay.

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

JlonayuHble TpEACTaBICHUS O 3apOXKICHMM >XW3HU. HaydHble rumoress
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHClIepMus. XUMUYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHble 3Tamsb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKU. [IepBble KIETKM M HX DBOJIIOLMS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI 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, FOPCKUIN, MEJIIOBOM.

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

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



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

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MIPOUCXOKJICHUHN YelloBeKa. MeTtonbl H3y4yeHus aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

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

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YeIOBEYECKHUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cuUCTeMbl», «Pa3BuTue
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHAas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JION», «HemoBeYeCKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOIO ueIoBeKa (KaMHHU-YOIIIEPHI,
pyomsia, ckpebna), TreoxpoHojoruueckas Taonuna, Kouiekuus «DopMel
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX M PACTCHUID.

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 OKpYysKaoias 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.

AOGuoTnueckue (HakTophl: CBET, TeMIlepaTypa, BIaxHOCTh. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢paktopsl. Buibl OHOTHYECKUX B3aMMOJCHCTBHIIM: KOHKYPEHIINS,
XHUIIHAYECTBO, cuMOno03 u ero ¢opmel. [lapasutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: Kapta «IIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUA
opranuzmoBy», «®otonepuoausm», «llomymaunm», «3aKOHOMEPHOCTH poOCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30pun-Ty penbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

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

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

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

Tema 4. CooOmiecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPAaHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB M 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.

[IpupogHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

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

buopasznooOpasue kak Qakrop ycrowumBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, 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 yesoBeuecTBa. CoxpaHeHne OMopa3zHooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «[lumessie nenu», «bHUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3ACHUCTBUS Ha IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepon,
«®aktopel  gerpagauumu  nouB»,  «llapHukoBelii  3pdekT»,  «DakTOpHI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mass crpykrypa Ouocheps»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojenb-anrukamnus « TunuyHble OMOLIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, KoJUieKuun «buotieHosy, «Bpenutenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTECHUIN 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, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMU K OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHS BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPYIKaroIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
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 MO3UIIMHA 00YUYaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW YyYeOHBIX MW TO3HABATEIbHBIX 3aj]a4, BBITOJHEHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOCKIECHUSIMHU, KYJIbTYPHBIMH IIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHHS K MHEHHUIO OINMOHCHTOB MPHU OOCYXJICHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
yBa)KEHUSI K CBOEMY HapoJ1y, YyBCTBA OTBETCTBEHHOCTH Tepea PoauHol, ropaoctu
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 OIICHMBATh BKJIAJT POCCHUHUCKMX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 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 TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

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
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



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

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHuE, COOJIIOICHNE TUTUEHUYECKHUX MPAaBHII U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE IEHHOCTU TMPAaBUJI HWHIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTbB K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTEPCTBAa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pean30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: 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 yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOoCchephl);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOTO IKOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPILICHCTBOBAHKUE SI3BIKOBOW M YUTATENbCKOM KYJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMbl  Pa3BUTHUS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOIMUECKUX 3HAaHUH B ULEIX
NOBBILICHUSI O0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3yYECHUU OMOJIOTHH;

ITOHMMAHUE CYHIHOCTH METOJOB ITO3HAHMS, UCTOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBICHUM OKpPYXArOIIero MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMSI HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

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

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ysbTaThl OCBOCHHUS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOLIECC,
CUCTEMa, HayuyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (MIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PErYJSTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MTPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOpMyNHMpOBaTH W aKTyalu3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIAEIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTHMH MTOHATUSAMH);

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

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

CTPOUTbH JIOTHYECKHE pPacCyKIeHUs (MHIYyKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHWH B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUYHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



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

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIE€ATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHNUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI JJI JOKa3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYalMsM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

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

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

yMETbh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

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

3) pabora ¢ uHpopmanmeii:

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



(GbOopMyIUPOBATH 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOJbI MPU TIOUCKE H
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBHITTOJTHEHHS YICOHBIX
3az1ay;

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

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMaJbHYIO  (GOpMYy  NpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

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

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

OBJaeHne yHHBEPCAIbLHBIMIA KOMMYHMKATHBHBIMMY IECTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4l, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUN APYTUX YYACTHHKOB
JIAAJIoTa WK IUCKYCCUU);

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

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

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

2) coBMeCTHasl 1esITeJIbHOCTh:

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

BBIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JECUCTBHN C y4&€TOM OOIMINX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

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



pacrpenenatb pojid ¢ YYETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh 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,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

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

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBISIBICHUS NpoOJIEeM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

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

CaMOCTOATENILHO OCYILIECTBIIATh MO3HABATEIBHYIO NIEATEIbHOCTh, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyIULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BIAJ€Th HABBIKAMH  TIO3HABATENbHONW  pediaekcuu KaKk  OCO3HaHUS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

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

NPUHUMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3€e pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U MPABO APYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarhl OCcBOeHHS nporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpeamMeTrHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

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

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

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (caMOperyjsinusi), ypOBHEBas OpraHu3alusi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOXKIECHUSI KyJIbTYpHBIX pactenuit H. 1. BaBuiioBa), onpenensiTe rpaHULbl KX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pe3yJbTaToOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIUX JIOJIEH, COOI0/IEHUS HOPM IPaAaMOTHOTI'O MOBEJICHUS B OKPY>KarOIIeH
MPUPOTHONM cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HACJeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaAHUEM;

YyMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

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

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buomorus» 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 BKJIAJE POCCUMCKUX 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,
MOMYJISAKS, TEeHOMOH, DBOJIONMS, ABWXKYIIHE CUIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYyLEHThl, e MUTaHU,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHUE W3jaraTh OWOJOTHYECKHE Teopuu (IBOIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIIAJIETh METOJJAMHA HAYYHOTO IMO3HAHUS B OMOJIOTMH: HAOMIOAEHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIIECCOB U SIBICHUM, OpraHu3alus U IMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHE JI€JIATh BHIBOJBI
Ha OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHYECKUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TNPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoleHO30B M  JKOCHUCTEM, OCOOCHHOCTM IMPOLIECCOB: HACJIEICTBEHHON
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOrCOXMMHUYECKHUX
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
OKPYKAIOIIUX JIOJIEH, COOM0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaIOIIEH
NPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

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 KPUTHUYECKU OIEHWBAaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 b 4 1
HONOTHA Kak fiayka https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
HBBIC CHCTEMBL M HIX Oprafiisalii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 16 2 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 12
VSHEACHTEIRHOCTD [UICTRI https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 10 9 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 16 3 bubmuoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 6 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 2
CIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 8



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [IOK
1 1 2
BOFOLHOHRAS GHOTOTHS 8 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 18 1 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f4lcc74
bubnuoreka [IOK
3 10 2
Opranu3MEL H OKpyRIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
CooOmiecTBa ¥ HKOJIOTMYECKUE CUCTEMBbI 8 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 4
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 68 0 5

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThbI
pecypcbl
02.09.2025  bubmmoreka [IOK
1 buonorus B cucreme Hayk 2 https://m.edso0.ru/863e6122
05.09.2025  https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM
npupobl. [Ipaktuyeckas padora Ne .09.202
PHpoA P P 09.09.2025 bubnunoreka LIOK
2 1 «Mcnonp3oBaHue pa3IuvHbIX 2 1
https://m.eds00.ru/863e6122
METO/0B IIpY U3y4YEHUU 12.09.2025
OMOJOTHYECKHX 0O0BEKTOBY
3 buonornueckue cucrems, 9 16.09.2025 bubnuoreka [{OK
IIPOLIECCHI U UX U3YyYECHHE 19.09.2025 https://m.eds00.ru/863e6564
4 XuUMHUeCKUH cocTaB KiIeTKH. Boxa ) 23.09.2025 bubmuorexa [JOK
Y MUHEPAJIbHBIE COJIH 26.09.2025 https://m.edso00.ru/863e674e
01.10.2025
but6mmoreka [IOK
5 benku. CoctaB 1 cTpoeHue 6€1KOB 2 httos://m.ed 186366072
02.10.2025 ps://m.eds0o.ru/863e
®epMeHThl — OMOJIOTHYECKHE
07.10.2025
6 KaranuzaTtopsl. JlabopaTopHas ) 1 bubmmoreka [JOK
paborta Ne 1 «M3yuenue 14.10.2025 https://m.edsoo.ru/863e6b72

KaTaITUTUYESCKON aKTHBHOCTH



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

(dbepMEeHTOB (Ha IpUMEpPe aMIIIa3bl
WM KaTajasbl)»

16.10.2025
bubnunoreka LIOK
! YraeBozpL. Jiumust https://m.eds00.ru/863e6870
21.10.2025
23.10.2025
8 Hyxknennosbie kucinotel. ATO ﬁgg?;;f;;groug%% d5c
28.10.2025
30.10.2025
9 Hcropus u metoas! u3ydeHus Bu6moteka [JOK
kietku. Knerounas teopust 04.11.2075 https://m.eds00.ru/863e6e88
06.11.2025
10 Knerka kak 1enocTHas xxupas
cuetema 11.11.2025
CrpoeHue 3yKapruoTHIECKOM
kietku. JlaboparopHas pabota Ne 2
«M3ydeHne CTpOeHUs KIETOK 13.11.2025  Bu6muoteka IIOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha 18.11.2025  https://m.eds00.ru/863e716c
TOTOBBIX MHUKpOIpEenapaTax u ux
OTIHCaHHE»
20.11.2025
12 OOMeH BemecTB WM MeTaboInu3M Eggﬁ;;fg;gﬁg%e?%c
02.12.2025
04.12.2025
13 ®orocuHTE3. XEMOCUHTES E’[I:gsj?/l//lr?:c;(::)(])_.[rc:/§63e7098
09.12.2025
14 DHepreTUYecKuii 0OMeH 11.12.2025 bubmorexa [JOK

https://m.edso0.ru/863e7aae



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

JKU3HEHHBIN IUKIT KIETKH.
Jenenue kiaeTku. MuTos.

16.12.2025

18.12.2025
15 JlaGopaTtopHnas pabora Ne 3 bubnmnoreka HOK
«HaOmronenre MuTo3a B KIIeTKax 23.12.2025 https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX o
MUKpOIIpEnapaTax»
25.12.2025
buocunTes 6enka. Peakimst bubnuoreka [{OK
16 https://m.edso0.ru/863e796e
MaTPUYHOTO CHHTE3a 30.12.2025 ps://m. :
13.01.2026
bubnunoreka LIOK
17 Tpancisnus — OnocuHTE3 OelKa httos://m.edsoo.ru/863e 7966
15.01.2026 pS./m. '
20.01.2026
18 Hexknerounsie ¢hopmbl )KU3HU — bubmuoteka [IOK
BHUPYCBI 57 01.2026 https://m.edso0.ru/863e7540
27.01.2026  bub6mmoreka LIOK
19 @opMBI Pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81h6
29.01.2026  https://m.edsoo.ru/863e831e
03.02.2026 Eu6 OK
20 Meitos htl'j SJ?/I’/I::]T:J;(])—[ ru/863e7f4a
05.02.2026 RS-/ '
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OMI0I0TBOPEHHE.
10.02.2026
21 JlaGopaTtopHnast pabota Ne 4 bubmmoreka [JOK
«M3y4eHne CTpOCHUS MOJTOBBIX 12.02.9026 https://m.edsoo.ru/863e81h6

KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

NHnuBuyanbHOE pa3BUTHE

17.02.2026

bu6nuoreka [IOK

22
https://m. T 4
OpTraHU3MOB 19.02.2026 ps://m.eds00.ru/863e8436
I'enetuka — Hayka o 03.03.2026
23 HACIICJICTBCHHOCTH H bubmmorexa [JOK
https://m.edso0.ru/863e86f2
N3MEHYUBOCTH 05.03.2026 P
3aKOHOMEPHOCTH HaCJIeA0BaHUS 10.03.2026
bubnunoreka LIOK
24 MIPU3HAKOB. MOHOTHOpHIHOE
https://m.eds00.ru/863e8878
CKpeIlMBaHUE 12.03.2026
UTUOPUIHOE CKPELMBAHME. 3aKOH 17.03.2026
A P P bubnunoreka LIOK
25 HE3aBUCUMOTO HACJIEJOBaHUS
https://m.edsoo.ru/863e89a4
IIPU3HAKOB 19.03.2026
CreruieHHO€e HAaCIEAOBaHNE
npusHaxkoB. JJaboparopHas padora
p p p p 24.03.2026
26 No 5 «M3yuenue pe3ynbTaToB bu6mmoteka IIOK
MOHOTHOPUAHOTO U IUTHOPUIAHOTO 56.03.2026 https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y APO30(HIIBI HA o
TOTOBBIX MUKpOIIpEnapaTax»
01.04.2026
97 I'enetuka noma. HacienoBanue bu6mmoteka IIOK
https://m. I
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM 02.04.2026 ttps://m.edsoo.ru/863e8c60
H3menunBocTh. Henacnencteennas
M3MEHUYUBOCTh. JlabopaTopHas
06.04.2026
28 pabota Ne 6. 3yuenne bubnmnoreka LIOK
MOAU(UKAITMOHHONW U3MEHUYUBOCTH, 07.04.2026 https://m.edsoo.ru/863e8efe
TIOCTPOEHHE BAPUAIIMOHHOTO PA/IA 1 o
BApUAIMOHHON KPUBOII»
HacnencrBennass n3MeHUYUBOCTD.
29 )| 14.04.2026 bubmuorexa [{OK

JlaGopaTtopnast pabota No 7.

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

«AHanmu3 MyTanuii y 1po30(uisl Ha

TOTOBBIX MUKPOIIpENaparaxj» 16.04.2026
bubnunorexa LIOK
30 I 2
CHeTHIa Helopeka 21.04.2026 @ https://m.edso0.ru/863e8d78
O00011IEHIE TT0 TEME
31 «HacnencrBeHHOCTE U 2 23.04.2026
W3MEHYMBOCTH OPTaHU3MOBY»
28.04.2026
32 Cenexnus Kak HayKa U IPOIIEeCC 2 bubmotexa [IOK
30.04.20%6 https://m.edso0.ru/863e9214
05.05.2026
33 MeToabl 1 TOCTHIKEHUS CEJIEKIITUNA 2 bu6nmnorexa LIOK
7| https://m. T 214
pacTeHUI U KUBOTHBIX 07.05.2026 ttps://m.edsoo.ru/863e9
12.05.2026
34 buotexHoiorus kak orpacib 5 bubnmorexa LIOK
MPOU3BOACTBA 14.05.9026 https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypeni
2.09.
N 02.09.2025 bubnnorexa [IOK
1 OBOJIIOLMA U METOMBI €€ U3yUEHHS 2 https://m.edsoo.ru/863ea20e
05.09.2025 — '
5 Hcropust pa3BUTHS IPEACTABICHUI 5 09.09.2025 bubnnorexa [JOK
00 2BOJTIONINH 12.09.2025 https://m.edso00.ru/863e9570
16.09.2025
3 MWUKPOIBOIFOIIHS 2 bubmmorexa [JOK
19.09.2025 https://m.edsoo.ru/863e9cle
[Tonynauus kak 31eMeHTapHas
€IMHULIA BUA U IBOJIIOLINH. 23.09.2025 Bubsorexa [IOK
4 Jla6 6ota Ne 1 2 1
abopaTopHai pabotd https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB T10 26.09.2025
MOP(OJIOTUUECKOMY KPUTEPHUIO»
5 JIBoKytue cuiibl (3IIeMeHTapHbIE ) 01.10.2025 bub6muoreka [IOK
(haKTOpBI) SBOTIOLIUN 02.10.2025 https://m.edsoo.ru/863e9da4
7.10.202
N 07.10.2025 but6mmoreka [IOK
6 EcrecTBeHHbIi 0TOOp 1 €ro GopMbl 2 httos://m.edsoo.ru/863e9ed0
14102025  PeN-EA500.
Pe3ynbpTarsl 3BOIOIUN:
16.10.2025
7 MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U 5 1 bubnmoreka [JOK
BHU1000paszoBanue. JlaboparopHas 51.10.2025 https://m.edsoo.ru/863e9fde

pabota Ne 2 «Onucanue



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

nprUcroco0JIEeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay

23.10.2025
3 Hampasnenus u nytu Bu6muoteka [JOK
MaKpO3BOJIFOLIUN 28.10.9075 https://m.edsoo.ru/863e9cle
30.10.2025
9 Heob6parumocThb 3BOSTIONHAH
04.11.2025
06.11.2025
10 Wcropus xu3nu Ha 3emiie u
METO/IbI €€ N3YUCHUS 11.11.2025
13.11.2025
11 ['unoTe3bl MPOUCXOXKAEHUS KUZHU bubnnorexa [JOK
https://m. I
Ha 3emiie 18.11.9025 ttps://m.edsoo.ru/863ea5a6
20.11.2025
12 Pa3BuTHe xu3HM Ha 3emIie 1o 3pam bubmuoteka [IOK
U IIepHoJIaM 02.12.2075 https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 2TaIbl YBOJIOIUN
pPacTUTEIBLHOTO U )KHBOTHOT'O MHPA.
04.12.2025
13 [TpakTuyeckas pabora Ne 1 bubmmnoreka HOK
«I/I3yquvne HCKOIIA€MBIX OCTAaTKOB 09.12.2025 https://m.edsoo.ru/863ea8hc
pacTeHui U KUBOTHBIX B
KOJUICKIUSX
11.12.2025
14 CoBpemMeHHas cuctema bubnmnoreka [JOK
https://m. I 4
OpraHUYeCKOro Mupa 16.12.9025 ttps://m.edsoo.ru/863ea48e
18.12.2025
15 DBOJIIOLIHS YeJI0OBEKa bubnuorexa [JOK

(arTpOTIOTEHE3)

23.12.2025

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



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

JBwxymue cuitbl (pakTops)

25.12.2025

bu6nuoreka [IOK

16 aHTpOIIOreHE3a 30.12.2025 https://m.edso0.ru/863ead44
13.01.2026
17 OcHOBHBIE CTa/IUU IBOJIIOLIUU
Heroeka 15.01.2026
20.01.2026
18 YenoBeueckue pachl U MPUPOTHBIC Bu6mmoreka [JOK
ajanTalnyy 4YeJIoBeKa 22 01.20%6 https://m.edsoo.ru/863eaea?2
O0600611eHue o Teme 27.01.2026
19 «BO3HMKHOBEHHUE U Pa3BUTHE
JKU3HU Ha 3eMJie» 29.01.2026
03.02.2026
20 OKOJIorus Kak HayKa
05.02.2026
10.02.2026
21 Cpenpl 00uTaHUs U HKOJIOTHIECKHE bubmuoreka [IOK
(bakTopbl 12.07.9026 https://m.edsoo.ru/863eafec
AOuoTtuyeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdonoruueckrne 0COOEHHOCTH 17.02.2026
22 pacTeHUi U3 pa3HbIX MECT bubnmorexa LOK
obiranmsy. Jlabopatopras pabora 19.07.9026 https://m.edsoo.ru/863eb10e
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIeycay
03.03.2026
23 buotnueckue gakTops bubmmorexa [IOK

05.03.2026

https://m.edso00.ru/863eb348



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

OKOJIOTUYECKUE XapAKTEPUCTUKU

nonyssnun. [IpakTrdeckas padora 10.03.2026
24 Ne 2 «Ilonpcuér mioTHOCTH
MOMYJISIUNA pa3HbIX BUIOB 12.03.2026
pacTeHuin»
17.03.2026
o5 Coo01iecTBa OpraHu3MoOB — bubmuorexa [{OK
O6HO1IeHO3 19.03.2026 https://m.edsoo.ru/863eb46a
24.03.2026
26 DKOJIOTHYECKUE CUCTEMBI bubmmoreka [JOK
(3KOCUCTEMBI) 26.03.20%6 https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN
01.04.2026
97 KOCUCTEMBI. DKOJOTUYECKUE bubmmoreka [JOK
nupamMuipl. CBOMCTBA SKOCUCTEM. 02.04.2026 https://m.edsoo.ru/863eb5fa
Cykueccust
06.04.2026
28 [TpuponHbIE SKOCUCTEMBI
07.04.2026
14.04.2026
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
16.04.2026
30 buocdepa — rnobdanpHas bubmuoreka [IOK
JKOCUCTEMa 3eMJn 21.04.2026 = https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
o6uocdepsl 23.04.2026  https://m.edsoo.ru/863ebd16
28.04.2026
32 YenoeuecTBo B Onochepe 3emin

30.04.2026



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

05.05.2026

33 CocylliecTBOBaHHE IPUPOJIBI U 5 bubnmnoreka HOK
YeJI0BEYECTBA 07.05.2026 https://m.edsoo.ru/863ebale
34 O606m1enne Tembl «CoobIecTsa 1 5 12.05.2026
HKOJIOTUYECKUE CUCTEMBI» 14.05.9026
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJH OHOJIOTHH B CHUCTEME
HAyYyHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OpMHUpPOBaHUU
COBPEMEHHOI €CTeCTBEeHHO-HAYYHOW KapTHHBI MHUPA U HAy4YHOTO
MHUPOBO33PEHUS; O BKJIAE POCCUHCKUX W 3apyOekHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJOrMM; (PYHKIHMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEp)KaHWE OHOIOTUYECKUX TEPMUHOB U
MOHSTHIA: J)KU3Hb, KJIIETKA, OPraHu3M; MeTaboau3M (0OMEeH BELIECTB U
MIpEBpAIllCHHE JHEPruu), roMeocta3 (CaMOoperyJsius), YpOBHEBas
OpraHM3aIKs KUBbIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PENPOAYKLIKSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMenue  uznarath ~ Ouonoruueckue — Teopuu  (KJIETOYHasd,
XpOMOCOMHasl, MyTanmonHas), 3akonsl (I'. Mennens, T. Moprana,
H.M. BaBwioBa) u yueHuss (0 ILEHTpax MHOrooopasuss u
IPOUCXOXKACHUS  KylbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIATh 'PaHUIBI UX IPUMCHHUMOCTH K )KMUBBIM CUCTCMaM

10 KVIACC

Kon
MpPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

YMmenune BJIaACTh MCTOAAMKU HAYYHOI'0 IIO3HAHUA B ouooruu
(Ha6J’IIOI[eHI/Ie U ONMHCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBHCHHﬁ;
opraHusanusa U  HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBIMHA BCJIIMYMHaAMU, 00BsICHEHHE MOJIYYCHHBIX
pPE3yJIbTaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHHTHP’I, TeOpI/Iﬁ n
3aKOHOB; YMCHHC [€JIaTb BbIBOIAbI HAa OCHOBAHUHU ITOJTYYCHHBIX

PE3yIBTATOB)

YMeHue BBIIETSATh CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KIETOK
IMPOKApuOT MW JYyKapuoT, OAHOKJIICTOYHBIX HW MHOI'OKJIECTOYHBIX
OpraHuW3MOB; OCOOCHHOCTHM TMPOIECCOB OOMEHa BEIIECTB |
MpeBpaIleHNs] SHEPTUU B KJIETKe, (DOTOCHHTE3a, MIACTHYECKOTO U

SHEPTCTUUCCKOTO O6MCHa, XEMOCHHTE3a, MHTO3a, Meﬁo3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IEIX OOECTICUCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOUIUX JIFOACH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IMOBEJEHUS B  OKPY’KaIOIIEH
NPUPOJHON cpele; MOHUMAaHUE HEOOXOTUMOCTH WCIOIb30BAHUS
JTOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmMmenue peiaTth 3JIEMEHTAPHBIC I'CHETUUCCKHUE 3aJa4ld Ha MOHO- U
III/IFI/I6pI/IIlHO€ CKpCIIUMBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIsL MMpEaACKa3aHuA

HACJICJOBAaHUS ITPU3HAKOB y OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HayuyHO-momyssipHble
MaTepuaibl); STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEIOBaHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHHUS,

0000111251 OGMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPETHET0 00IIIEro 00pa3oBaHuUs

CdopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHHUS ECTEeCTBEHHbIX HayK, B (OPMUPOBAHHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHUHBI MHUPAa M HAay4HOI'O
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTHH; (PYHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue packpbeiBaTh COJAEpKAaHHE OWOIIOTUYECKUX TEPMUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OH, IBOIOIUS, IBIKYIINAE CUIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAaKTOphl,  DKOCUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTHl, IeMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeH03, brochepa

YMmenue uznaratb OnoIOrHuecKue Teopun (IBOITIOIMOHHASA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojacta K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u mytei spomonun A.H. CeBepiioBa, yueHus
o Ouochepe B.M. Bepnanackoro), ompenensTh TpPaHUIBI HUX

IMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa #HW IIPOBCIACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYUYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
34aKOHOB; YMCHHC [J€JIaTb BBIBOIAbl Ha OCHOBAHHUHU ITOJTYHYCHHBIX

pE3yIbTaTOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJIOB, TMOMYJALHUNA, MPOLYLIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOTEOIeHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, NPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca  BEIIECTB W IOTOKAa DJHEPIMM B DKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHSTh TONy4YeHHbIe 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKHUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pelieHuii B TIOBCEAHEBHOM JKM3HM B IESIX OOeCTeueHUs
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOAMMOCTH HCIOIh30BaHUS
JOCTMDKCHUH ~ COBPEMEHHOW  OWOJOTMH Ui  pallMOHAIBHOTO

MMpUPOAOII0JIB30BAHU A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

CXEMBbI [IEpEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (LENH MUTAaHUs)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh mpaBwia npu pabore ¢ yueOHbBIM H J1TaOOPAaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYYHbIE
3HaHMSI M3 Pa3IMyHbIX HCTOYHUKOB (CMMU, HayuHO-momyJsipHBIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHUECKUE ITPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE TUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIorun




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA

buonorus xak Hayka

buonorus — nHayka o >xuBoi mpupoxe. Ponp Ouosormm B (popMupoBaHUH
COBpPEMEHHOI HayuHOU KapTHUHBI MUpa. CrcTemMa OUOIOTHYECKUX HAYK
Mertoapl O3HAHUS KUBOM HPUPOJBI (HAOMIOJCHUE, SKCIEPUMEHT, OIHCaHHE,
u3MepeHue, Kiaccu(uKanus, MOJEIMPOBAHUE, CTAaTHCTHYECKas 0oO0paboTka

JTAHHBIX )

JKuBnle cuCTEeMBI B HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonorun. CBoiicTBa

OMOCHCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIn

3.1

3.2

3.3

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XHUMHUYECKUM COCTaB KJICTKM. XHMHYCCKHE JJIIEMECHTHI: MaKpO3JICMCHTHI,
MHUKPOIJICMCHTEI. Bonga mu MHUHCPAJIBHBIC BCHICCTBA. CDYHKI_[I/II/I BOABI H

MHHCPAJIBbHBIX BEHICCTB B KIICTKCE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue OenKkoB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMEHHMbIE aAMHHOKHMCIOTHI. AMHHOKHCIOTHBIM COCTaB.
YpOBHH CTPYKTYpPbI OEITKOBON MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHe CBOMCTBa OenkoB. buonormueckue
¢byHKIUHN OEIKOB.

®depMeHTH — OHosornyeckue karanuzaropbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHast cnenuduuHoctb. Kodepmentsl. Burtamunbl. Otianuus

(bepMeHTOB OT HCOPTaHUYCCKUX KaTalIn3aTOpOB

YrneBoabl: MOHOCaxapuIsl (TIII0K03a, prudo3a U Ae30KCHupr003a), Tucaxapuibl
(caxapos3a, IakTo3a) W MOJHMcaxapuabl (KpaxMmani, TIWKOTEH, IEeJII003a).
buonornueckne QyHKIIUN yTIIEBOOB.

Jlumuaer:  Tpurmuuepuasl, crepouabl, (ocdomunuael. 'mapoduibHO-
ruapooOHbIe cBOMCTBa. buonormdeckue QyHkuuu nunuaoB. CpaBHEHHE

yYrieBo4o0B, OCIIKOB H JIMTIUIOB KaK HCTOUYHHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn sl — MOHOMEpBI HyKJIEMHOBBIX
kucnor. Crpoenne u ¢yakiuuu JIHK. Crpoenwe m ¢ynkimuun PHK. AT®:

CTpoeHHe U (pyHKIUU

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHUS KICTOK

3.6

3.7

Knetka xak nenoctHas xuBasi cucrema. OOmye npu3Haky KIETOK: 3aMKHYTas
HapykHas MemOpaHna, moJsiekyibel JIHK kak remerwyeckuii ammapar, cucrema

cHHTE3a OeJIKa

Tunsl K1€TOK: dyKapuoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckoi kietku. Kierounas crenka Oakrepuii. Ctpoenue
AYKapUOTHUECKOM KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOM, >KUBOTHOU M

IrpUOHON KIIETKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, HX
¢byukumu. [Tnazmatnueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluronnazma u
e¢ opranounbl. OpHOMEMOpaHHBIE OPraHOMIBI KIETKH: SHAOIUIA3MaTHYeCKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKWA: MUTOXOHAPUH, TutacTubl. [IpoucxoxaeHrne MUTOXOHAPUNA U IIACTHI.
Bunpr mnactun. HemeMOpaHHbIE OpraHOHIbI KJIETKH: PUOOCOMBI, KIETOYHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouenus

Snpo — perynatopHblii 1eHTp kieTku. CTpoeHue sifpa: siaepHas 000i04Ka,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE

X(HSHGHGHTGJ’II)HOCTB KIJIIECTKH

4.1

4.2

4.3

OOMmeH BelecTB, UM METa0O0JIN3M. ACCUMMISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIALINS (SHEPTETUUECKUl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetabonau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U retepoTpodHbIi. Posb

(bepMeHTOB B OOMEHe BCHICCTB U IIPECBPAILICHNUUN SHECPTHUU B KIICTKC

dotocunres. CBeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiuu porocuHTesa.
O¢¢pextuBHOCTH PoTOCHHTE3a. 3JHAUCHHE (POTOCHHTE3a JAJIS J)KU3HU Ha 3emJe.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CHOCOOBI IOBBIIIEHUS €r0
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XEeMOCHUHTE3UpYyIole OakTepuH. 3HAUeHUE XEMOCHHTEe3a s

JKU3HU Ha 3eMIie

OHepreTuyecknii oOMeH B KieTke. PaclieniieHne BelIecTB, BbIACICHHE U
aKKyMyJIMpOBaHHE DSHEPrUM B KJETKe. JTamnbl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenne n ero Buasl. KHCIOpOIHOE OKHMCIEHUE, I KIETOYHOE

JbIxaHue. DPPEeKTUBHOCTh IHEPreTUIECKOT0 0OMeHa




4.4

4.5

Peakumu wmarpuuHoro cuHTe3a. [eHermueckas wunHbopmamms wu JJHK.
Peanuzanus renetndeckoil nH(GoOpManuu B KieTke. [ eHeTHdeckuii KoJ U ero
cBoricTBa. Tpanckpumnius — MatpudHblii cuaTe3 PHK. Tpancnsnus — 6nocunTe3

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

Hexknerounsie hopmbl xu3Hu — BUpychl. Mctopusi oTkpeiTus BupycoB (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3snu pacreHuil, >KMBOTHBIX W YEIIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc nmmynonepuiura yenoseka (BUY) — Bo30ynurens CITM/a.

[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

5.1

Paszmuoxkenune u HHIUBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

Kierounslii UK, WIW >KU3HEHHBIM LUK KIeTku. MHTepdaza u MHTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Permkanus — peakus MaTpUYHOTO
cuare3a JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JuninouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBI.
[{uronoruyeckue OCHOBBI Pa3MHOXKEHUS W WHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xinetkun — muto3. Ctaguu muto3a. [Ipormeccsl, mpoucxoasmme Ha

Pa3HBIX CTAAUAX MUTO34A. buonormyeckuii CMBICII MUTO3a

5.2

5.3

®opmbl pa3sMHOKEHUSI OpraHU3MOB: Oecrojioe U 1nosioBoe. Bunapl Oecrionoro
Pa3MHOXKCHHUS: JENICHWE HaJBOE, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BETreTaTUBHOE Pa3MHOKECHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.
Meiio3. Craguu wmeiiosza. Ilporecchl, MpouCXosiMe Ha CTaAusX Meio3a.
IToBenenue xpomocoM B meio3e. KpoccunroBep. buonorndeckuii cMmbIici U

3HaYeHHE MeNo3a

5.4

[MameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [Tos10BBIE
JKele3bl: CeMEHHUKHU U AMYHUKU. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS SNIEKIIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHUOHANIbHOE  pa3BUTHE
(amOpuorenes). DTamnbl IMOPHOHATBFHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKHUBOTHBIX:
npobieHue, racTpysius, opranorenes. [loctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHANIBHOTO Pa3BUTH: MpsIMOE, HenpsiMoe (JIMUuHOuYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHHU, CTalUN PA3BUTHUA




HaCJIeIICTBCHHOCTB U UBMCHYUBOCTb OPTraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer u 3agaumn renetuku. Vicropus pa3BUTUSA FreHETUKU. BKiag pocCuiicKux
U 3apyOeXHbIX YYEHBIX B DPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpu0IOTNYECKUH, LUTOICHETUYECKUH,  MOJIEKYJIAPHO-TEHETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | 'eHeTHUecKast CMUMBOJINKA, UCIIOJIb3yEeMas B

cXemax CKpellUBaHUI

3aKOHOMEPHOCTH HAaCJEI0BaHUS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH eIWHO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. I[IpaBwiio IOMUHHUpPOBaHUA. 3aKOH PAaCIICIUIEHHUS IPU3HAKOB.
I'unoresa uncrotel ramer. [1osiHOE ¥ HEMOIHOE JOMUHUPOBAHHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCUMOI'0 HACJICAOBAaHUS MTPU3HAKOB.
[{uToreHeTUYeCKUe OCHOBBI JAUTMOPUIHOIO CKPEIIMBAaHUA. AHAIU3UPYIOLEe
ckpemuBaHue. Mcronb3oBaHME — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuenneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana nmo cCrernjieHHOMY
HACJIEJOBAaHUIO TEHOB. HapylieHue crHeruieHus TeHOB B pe3yibTare
KPOCCHHIOBEpa. XPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeThueckue
KapThl.

['enetuka mosa. XpoMOCOMHOE OMpefeNieHne Moja. AyTOCOMBbI U TIOJIOBBIE
XxpoMocombl. ['oMoraMeTHble U TreTeporaMeTHble opraHu3Mbl. HacnemoBanwue

IMPU3HAKOB, CHUCIVICHHLIX C I1OJIOM

N3meHunBOCTh. BBl M3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAS.
Pone cpenpl B HEHAcHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(UKAIIMOHHONW H3MEHYMBOCTU. BapuanMoHHBI paa W BapHallMOHHAs
kpuBasid. Hopma peakuuu npusHaka. KoanuecTBEHHBIE U KAayeCTBEHHBIE

IIPU3HAKU U UX HOpMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBeHHas, WM TE€HOTMIIMYECKas, HM3MEHUYMBOCTb. KoMOMHAaTHBHas
W3MEHYUBOCTh. Meio3 M 1OoJIOBOW MpoleccC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHass W3MEeH4YMBOCTh. Kitaccudukamms myTtammii:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. HacToTa ¥ Ipu4YrHBI MyTanuii. MyrareHHb1e
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHUYMBOCTH

H.U. BaBusnoBa

I'enetuka uenmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOJIbI TE€HETHUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HEIIOBEII, ITATOTSHETHYECKHUIA,
OMOXMMHUYECKUN, MOJICKYISpHO-TeHeTudYeckuii. COBpeMEHHOE ompeaeeHne
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomotbio [I1[P-ananu3a. HacnencrBennsie 3a0oeBaHusI YeOBEKAa: T€HHBIE

001e3HU, 00JIE3HU C HACJIECTBEHHON IIPEIPACIION0KEHHOCTHIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KJIACC

6one3nn. ComMaTHyYecKHe M T'€HEpAaTUBHBIE MyTalMu. [IpUHLIMIBI 370pPOBOTO
o0Opa3a KH3HH, JWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS T'CHETUYECKHX
Oosie3Hen. Meauko-reHeTHYECKOe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI€HETMKHM B MNPENOTBPAICHUN W JICYEHHH TIE€HETHYECKHUX

3a001eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M Ipolecc. 3apOoXACHUE CENEKIUU U JOMECTHKAIIUS.
Yuyenne H.M. BapwimoBa 0 MEHTpax MPOUCXOXKIACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTphI MPOUCX0XKACHUS JOMAIIHUX )KUBOTHBIX. COPT,
opoJia, mTamMmm

CoBpeMEHHBIE METOJIbI CENIeKITMU. MacCoBbIi M MHAMBUAYAIbHBIN OTOOPHI B
CEJICKIIMU pacTeHUM U KUBOTHBIX. OlEeHKa 3KcTephepa. bim3kopoacTBeHHOE
ckpemmBanne — HHOpuaWHT. Yuctas nuaus. CKpPEIIMBAaHUE YUCTHIX JIHHHM.
['ereposuc, wim rudpuanas cuia. HeponctBeHHOE CKpelMBaHUE — Ay TOPHUIUHT.
Otpanénnas rubpuguzanusa u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TMOIUIUIONIO0B. JIOCTUKEHHUS CENEeKUMU PACTEHUU, >KUBOTHBIX M

MHUKPOOPTraHU3MOB

buortexHosnorust kak oTpacib IMPOU3BOJACTBA. ['e€HHas HHXKeHepus. OTarbl
co3nanust pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kietounas
umxeHepus. Kilerounele KynbTypbl. MUKpPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacreHnid. KIoHHMpOBaHHME BBICOKOIIPOLYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX
OpraHu3MoOB. DKoJIOTUYeCKue M 3tudeckue npodiemsl. MO — reHernuecku

MOAUGUIIMPOBAHHBIE OPTAHU3MBI

Kon

11

IIpoBepsieMblii 3JIeMeHT coepKAHUA

DBOIOIIMOHHAS OMOJIOTHS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CupnerenscTBa  3BOJOLUHU. [lajmeoHTONOrHYeCKHe:  IMOCIEA0BATENbHOCTh
MOSIBIICHHSI BUJIOB B TIAJICOHTOJOTHYECKOW JIETOMHCH, MEPEXOIHBIE (OPMBI.
buoreorpagudeckue: cxoacTBo M paznuuune (ayH u (irop MaTepuKoB U
OCTPOBOB. DMOPHOJOTHYECKHE: CXOJACTBA U pa3inuus SMOPHOHOB pa3HbBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKHE:  T'OMOJIOTUYHBIE,

AaHaJIOTUYHBIC, PYAUMCEHTApPHBIC OpTraHbl, aTaBHU3MBbI. MoneKynstHo -




1.2

OMOXUMHUYECKUE: CXO0ACTBO MCXAaHHM3MOB HAaACICACTBCHHOCTH H OCHOBHBIX

MeTaboIMUECKUX MyTel Y BCeX OpraHu3MOB

OpomounonHass teopusa Y. JapeunHa. Ilpenmnochbuiki  BO3HUKHOBEHHUS
JapBUHM3MA. J[BIKyIME CHIIBI ABOJIONMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE P OTPAHMYCHHOCTH PECYPCOB, HEOIIPEeACIEHHASI ©3MEHUYUBOCTb,

00pr0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

14

Cunrernueckass Teopus sBoiouuu (CTD) M OCHOBHbIE €€ TOJIOKECHUSI.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOIUH

JBrxyme cuibl ((pakTOpbl) 3BOJIOLMHU BUAOB B Ipupoae. MyTalMOHHbIN
nporecc U KOMOMHATUBHAS M3MEHYMBOCTh. [lomy sIMOHHBIE BOJTHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TO0p — Hanpapistomuil pakTop
sBooLnU. POPMBI €CTECTBEHHOIO 0TOOpA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yiabTarT 3Botonuu. [Ipumepsl
MPUCIIOCOOTICHUH Y OPraHu3MOB. ApoMOp(O3bl M WAHO0ATATI TAIUH.

Bun wu  BugooOpasoBanme. Kpurepun Buga. OcHOBHbIE  (GOpMBI

BHI000pa30BaHUs: reorpaduuecKoe, IKOJIOTHIECKOE

1.5

MaKpOSBOJ'IIOI_II/IH. CDOpMBI OBOJIFOIIMHN: q)HJ'IeTI/I‘leCKaSI, AUBCPIrCHTHAA,

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuyHble TNpPEICTaBICHUS O 3apOKACHMM >KHW3HU. HaydHble runoressl
BO3HUKHOBEHHUSI XM3HM Ha 3emyie: abuoreHe3 W MHaHCIEPMHUSA. XUMHUECKas
ABOJIIOLMSL. DKCIEPUMEHTAJIbHOE TOATBEPKACHUE XUMHUYECKOW DSBOJIOLMH.
HauanbHble sTansl 6uonorudeckoil spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJJIOIIHUA. CDOpMPIpOBaHI/Ie OCHOBHBIX I'PYIIII )KMUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoAbl: KeMOpHICKMIA,
OPJIOBUKCKHW, CHJIYPUUCKUW, JI€BOHCKUH, KAaMEHHOYTOJbHBIA, MEPMCKHUM.
Me3so30iicKkas 3pa U €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: NaJCOrCHOBBbI, HEOTC€HOBBIH,
AQHTPOIIOrCHOBBIM. XAapaKTEpUCTHUKA KIMMara M IEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHMi U >KMBOTHBIX. [losiBIeHME, pacuBeT W BBIMUpPAHUE T'PYII >KHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYeCKOTO MHpa Kak OTpaKeHHe HIBOMIONUU. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHNU3MOB




2.4

2.5

DBouoLusl yenoBeka. AHTPOINOJNIOTHs Kak Hayka. Pa3BuTue mpeacraBieHuit o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxonucTBa u
pa3nuyus YyenoBeKa U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YETIOBEKA.

JIBrxymue cuisl ((akTophl) aHTpororenesa. HacinencrseHHas H3MEHYHBOCTD U
ecTecTBEHHbIN 0TOOp. OOmecTBeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OpYyAUi

TpyZa, MBIIILJICHUE, PeUb

OcCHOBHBIE CTaZMM U BETBH JBOJIOLMHM 4YEJIOBEKA: aBCTPAJIONUTEKH, UenmoBek
yMmenslid, YenoBek mNpsAMoXonsdmui, YenoBeKk HeaHAEpTAIbCKuM, Yenosek
pa3yMHblii. Haxonku nCKomaeMbIX OCTaHKOB, BpeMs CYyILLECTBOBaHMs, 001acTh

pacmpocTpaHeHus, 00bEM IOJIOBHOTO MO3ra, 00pa3 >KU3HU, OpYAUs

2.6

Yenoeueckne pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICOUIHAs (eBpa3uiickasi),
HErpo-aBCTpaJIONIHAs  (9KBaTOpHalibHAasl),  MOHroJioMjaHas  (a3MaTCKoO-
amepukaHnckasi). UepTbl mpUCIOCOOTICHHOCTH MPEACTABUTENICH UYETOBEUECKUX
pac K YCIOBHUSIM CyIIecTBOBaHHsS. EnuHCTBO uenoBeuyeckux pac. Kputuka

pacusma

Opranu3Mbl 1 OKpyKaroias cpeia

3.1

3.2

3.3

3.4

OKoJorus Kak Hayka. 3aJladyd U paslebl SKOJIOTMU. MeToasl 9KOJIOTM4YEeCKUX
uccienoBaHuil.  Dkosiornueckoe — MupoBo33peHue.  Cpenpl  oOMTaHMS

OpraHu3MOB: BOJHA, HA3CMHO-BO3AYyIIIHAA, [IOYBCHHAs, BHYTPHOPTraHU3MCHHAA

Okonorudeckue ¢dakrtoppl. Knaccudukanus skomorudeckux  (HakTOpOB:
abnotuueckne, OMOTUYECKUE M AHTPONOreHHbIe. JIeMCTBHE HKOJOTHYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (pakTophl: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JAEMCTBUIO aOMOTHYECKHUX (PAKTOPOB.

buonorunueckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKHX B3aUMOJEHCTBUI: KOHKYpPEHIIHUS,
XMUIIHAYECTBO, IMapa3uTU3M, MYyTyaju3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HayeHHe OHOTHYECKHX

B3aMMOJICHCTBUI /1715 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOHBIX COOOIIECTBAX

3.5

OKOJIOTHUECKHE XapaKTCPUCTHKHU MOMMyJIAHHN. OcHOBHBIE IIOKa3aTecIn
nomyJsinuu: 4YUCJICHHOCTL, IJIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTb, IMMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJISIIUU U €€ Perysius

C006H_ICCTBa 1 3KOJOTUYCCKUC CUCTEMBI




4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas,
NPOCTPAHCTBEHHAs, Tpoduyeckas (nuiieBas). Bupabl-momunantel. CBs3u B

OHoOIIeHO3€E

4.2

DKonoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9SKocuUcTeMe U
ouoreoneHose. MyHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: INPOJYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BeEIIeCTB M IIOTOK OSHEPrUU B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble nenu u
ceth. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKoJIorn4Yeckue MUpaMUJIbl: IPOMYKIMH, YUCIEHHOCTH, Ouomaccel. CBONCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALUs, pazBuTue. CyKueccus

4.3

4.4

4.5

[Ipupoanble 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOTEHHbIE ~ DKOCHCTEMBI. ATpPO3KOCHCTEMBI. YpOOIKOCUCTEMEI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpaszue kak (akrtop ycroiumBocTH 3KocucTeM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emie

Yuenne B.UM. Bepnanckoro o Ouocdepe. I'paHuiipl, coctaB M CTPYKTypa
ounocdepsl. XKuoe BemecTBo u ero pynkmuu. OcobeHHocTH OMochepsl Kak
ro0anpHOM 2KocucTeMbl. JlMHaMHuUeckoe paBHOBecHEe U OOpaTHasi CBS3b B
ouocdepe. KpyroBoporsl BemiecTB U OMOr€OXMMHUYECKHE IMKIIBI 3JIEMEHTOB

(yrnepona, a3ota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

UYenoseuectBo B O6uochepe 3emiin. AHTpONOTeHHbIE U3MEHEHUs B Ouocdepe.
I'mobanpHBIEC HKONIOTHYECKHE TPOOIIEMBI.
OcHOBa pAallMOHAIBHOTO YOPABJIEHUS MNPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUPOAbI
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