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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TMOAXO0J0B K (OPMHUPOBAHUIO COJEpKaHUS Y4eOHOro mpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS 0 crielupuke
Ovonoruu, €€ 3HAYEHWM B T[IO3HAHMM JKUBOM MPUPOABI U OOECIECUECHHH
CYIIIECTBOBAHMS UeJIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKLIMU IPOrpaMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma 1o 61oJ0TUM TAET NPEACTABIEHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU YUeOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacopenesieHue 1Mo pas3jesiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTD
U3y4eHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM OOpa30BaTEIbHOIO MpOILECcCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMOI0THHU TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IJTAHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeATeTbHOCTH/YUeOHBIX JEHCTBUM OOY4YalOIMIMXCSA 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no ouosnoruu (10—11 kmaccel, 60a30BbIil ypOBEHB) peaM30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HHUU OuWoJIoTWH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJIEHUS, PEICTABICHUN O 3JJ0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX IPOILIECCOB B MPOrpaMMe MO OUOJIOTHHU YAEJIEHO BHUMAHUE HCHOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUIN B MMOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKH 11eJ1IeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIW3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHMS K MPUKIAIHON HAMpaBiICHHOCTH YYEOHOro mpeaMera
«buonorus NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECIIEUeHHS YCIOBHIA IJIsl peIICHUs



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

buonoruss Ha ypoBHE cpenHEro oO0Iero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTEINIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  Npupobl, (OPMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro oodpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OUONIOTUsl UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIN3ALMU
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecrneurnBaeT yciuoBus Uisl (POpMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIIOCOOCTBYET HMHTErpaluud OMOJOTMYECKHX 3HAHHMA C
MPEICTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY J[UId ONpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHWsA, NPEACTABIECHHOIO B MPOrpaMme IO
OHOJIOTUH.

Ot60op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONPEACISAIONINE aJCKBAaTHOE TOBEACHUE
yeJoBeKa B OKpY’Karolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMU
3aHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOopMUpPOBaHUS
NPEACTABICHHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3al[uu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE cOAEpX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMH OCYIIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonabl
Hay4yHOro mno3HaHus», «Kietka xak Ouonoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHu4ecKOro MHUpay,
«IBOJIIOLMS KUBOU MIPUPOJIBD», « IKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHWE  OOyYAOMIMMHCS 3HAHUSIMHU O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTtuxenue 1enu ulydeHus ydeOHoro mpenmera «buonorus» Ha 6azoBom
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOPHSX,
YUECHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBHUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOEHHOCTSIX JKUBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHHW3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEIUICKTYalIbHBIX M
TBOPYECKUX CIOCOOHOCTEH B MPOIECCe aHAIM3a JAaHHBIX O MYTAX Pa3BUTHI B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOydJaroumxcss oOmeil KyJbTypbl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHUS OKPY KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYEHHBIX IPH U3YUCHUN
OMoJI0rNy;

dbopmupoBaHre y OOydYalOMMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEl, COOTIOICHUS ATUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYPBI, 11T (POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OIICHKH TIOCJICICTBUIM CBOEH JEATEILHOCTH 1O OTHOIIEHUIO K OKPY KaroIIeh cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YUCOHBIM IPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YpOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kinacce 68
yacoB (2 Jaca B HEJEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponb Ononorun B popMUpOBaHUU COBPEMEHHOM Hay4yHOUH 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. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cXeMbl: «MeTOobl MO3HAHMS JKUBOW PUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IeHOTUYECKUH ), OMOC(EpHBIA.

JdeMoHCTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKU KU3HWY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAJIbHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHrnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJeKynbl (TIEpBUYHAS, BTOpWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — OnosoTHuYecKre Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaudus
(GhepMEHTOB OT HEOPTAHUIECKHUX KaTaIu3aTOPOB.

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

Jlununer: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
rupodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineotnasl — MoHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o Kietke. KiietouHas Teopus — nmpuMep B3aUMOIEHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTObl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01iue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekynbsl JIHK kak renetnueckuil ammapat, cucreMma
CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
nn30cOoMBbl.  [loyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUHU, TUIACTHUIBI.
[Ipoucxoxaenne MUTOXOHIpuM u T1actun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUHA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BEILIECTB B KJIETKE.

JleMoHCTpaum:

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

Junarpammel: «PactipeieieHue XUMAYECKUX AJIEMEHTOB B HEKUBOU IPUPOIE»,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JJHK», «CTpoeHue MoJieKkybl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopatopHass pabota Ne 2. «M3ydeHue CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCcTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHMHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KJIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukonus.
bpoxenne u ero Buibpl. KUCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPGHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Ponp pubGocom B
OonocuHTese Oemnka.

Hexkinerounsie ¢popMbl xu3HU — BUpyCchl. Uctopust oTkpsiTus Bupycos (. W.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodaru. bonesnn pacreHuid, XUBOTHBIX M YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/la.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbros, . U. MBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIETKN», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblil UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHHUSI U  WHIUBUAYAJILHOTO  Pa3BUTHUSA
OpTaHHU3MOB.

Henenue knetku — muto3. Ctaaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

@dopMbI pa3sMHOKEHHsI OPTaHU3MOB: 0ecroyioe U mosioBoe. Bunbl 6ecmomnoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VMICKycCTBEHHOE KIIOHUPOBAHHE
OpPTraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEeHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbIe xKesne3bl: CEMEHHUKU U SUYHUKUA. OOpa3zoBaHHE W Pa3BUTHE TMOJOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIETOK MU chepMaro3ouioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHATBLHOTO Pa3BUTHS Y TO3BOHOYHBIX KHUBOTHBIX:
npobieHue, racTpysiius, opraHorene3. IloctamOpuonanbHOE pazButhe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsiMoe (IMUYMHOYHOE). BnusHue



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

Poct u pasButue pacreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenmenue kneTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Meriosy, «IIpsMoe U HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIEKONUTAOIINUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30uIbl
MJICKOIIUTAIOMIETOY, «SHIIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHnume muTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

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

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKH. VIcTOpus pa3BUTHS T€HETUKU. POJb uTOI0THN
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKU. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yeMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnnaenem.
MonorubpuiHoe CKpelnBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVIEHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oiHOE ¥ HEeMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CuernnieHHoe HacnegoBaHue npu3HakoB. Pabora T. Moprana 1o cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBECHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
xpoMocoMbl. ['omMorameTrHble M TreTeporameTHble opraHu3Mbl. HaciegoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHBIN PsT ¥ BapUaIIMOHHAS KPUBAS.
Hopma peakunu npuszHaka. KojnuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKasi, W3MEHUMBOCTb. KoMOuHaTHMBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWHATHUBHOMU
M3MEHYMBOCTU. MyTallMOHHAsi U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: rTeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYuHbI MyTaluil. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemenHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHble MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €T0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpunanoe ckpemmBanuey, «Llutomornyeckue 0OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menos», « B3aumoaencTBue aaielbHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJOBEKa», «I eHeThka moJjia», «3aKOHOMEPHOCTH
HaCIIeJOBaHUsl, CLUEIUICHHOTO ¢ TmosioM», «KapuoTumbl 4yenoBeka U >KHUBOTHBIXY,
«Bunpl uzmeHuuBocTy», «MoaudukanmonHas HU3MEHUYMBOCThY, «HacnemnoBanue
pesyc-daktopay, «I'eHeTuka rpyImn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-ammInkanmun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmunoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOII ¥ MUKpoTipenapart «Jlpo3zodumnay (Hopma, MyTaruu GopMbl
KPBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlaGopaTtopuas pabora Ne 5. «V3ydeHwe pe3ynpbTaTOB MOHOTHOPHIHOTO M
JTUTUOPUTHOTO CKPEUIUBAHUS Y AP030(UIbI Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTaluid y JIpo30QuiIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHHME W aHaJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o0 eHTpax MPOUCXOXKACHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUHM U KUBOTHBIX. OIEHKa JKCTepbepa. bImM3KopoacTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojgyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHAsd HMHKXEHEPUS. IDTalbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennnix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

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

Tabnuupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojbl 1oMaHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEexHOMOTHMY, «KileTouHble KYyIbTypHl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METO/ABI M JOCTHXKEHUSI CENEKIMU PACTEHUU U
YKHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3AWCTBO, JIabOpaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

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

CBuzerenscTBa 3BoMOIUU. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoncTso U paznnuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3iauuMsi SMOPHUOHOB pA3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pPYJIIMMEHTAapHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYyISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OBomonmonHass teopuss Y. JlapBuna. IlpeAnochulkM BO3HUKHOBEHUSA
JapBUHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeIEHHAass W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3BoroIH (CTD) u €€ OCHOBHBIE TIOJIOKECHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
OpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbIl 0TOOp — HamnpaBisiomuili Qakrop 3Bomouud. DopmMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdOUMU. [Ipumepsl
MPUCTIOCOOJICHHUI y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIECKOe.

MakposBonorusi. PopMbl  3BOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxeHHEe OT HEeCHEeUUaTU3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS pandalysl.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromnep, A. H. Ceepiios.



Tabmuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue cCoOpToB paCTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamnonHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Unumoamantaumm», «OOImIas aereHepanus,
«/IBmkymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrmocoOI€HHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUMTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABJIEHUS 3BOJIIOLUNY, 0OOBEMHAS MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTsl «PazButue Hacekomoroy, «PazBurtue nsarymkmy,
MuKponpenapar «/[pozoduia» (Hopma, MyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopnas padota Ne 2. «Onucanue nprucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuyHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tamsbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. llaneo3olickas spa u €€ mnepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOTIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyecKux mpoiieccoB. OCHOBHBIE JTaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [l0osiBIIEHNE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.



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

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHe3a. (CxoiacrBa H
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopsl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBI 00pa3 >KM3HU, U3TOTOBIEHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbiid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

Yenoseueckre packl. OCHOBHblE  OojbllIME€  pachl:  €BPONECOUIHAS
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-amMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  IMpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenoBEYECKUX pac.
Kpurtuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cuUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuMBOTHas  KIEeTKay,
«IIpokapuornueckast kietka», «COBpEMEHHAasi CHUCTEMa OPraHUYECKOTr0 MHUPay,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOEHHUS 4YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JTION», «HenoBeUecKue pacs.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  yenmoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIEHKH WIH
U300pKEHHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuna, Kouiekuus «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[IpakTudeckast padbora Ne 1. «M3ydyeHue HCKOMaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcus «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy KaoIas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonorudeckue ¢akropbl. Krnaccudukanmus -sKonoruyeckux (HakTopos:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCANINU3M, HEHUTPATU3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYIIECTBOBaHHUS OPIaHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. J[mHaMuKa 4uCI€HHOCTH MOIYJISIUU U €€ peryJIsaiusl.

JlemoncTpanum:

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

Tabmuupbl u cxemsl: kapta «IIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[luniessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

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

JlabopaTtopHas pabora Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckast padota Ne 2. «IloacuéT NI0THOCTH NOMYJISUMKA Pa3HbIX BUIOB
pacTeHum.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckrue cuctembl (3kocuctembl). IloHarne o006 3KocuctemMe U
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIUHU B IKOCUCTEME.
Tpoduueckue (muiieBbie) ypoBHU 3KocucTeMbl. [IuieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUs. OKOJIOTHYECKHUE MNHUPAMMIIbL:



OPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazputue. CyKIeccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

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

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTteM. CoxpaHCHHE
OMOJIOTUYECKOro pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uwocdepe. I'panulibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['106aIbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OcCHOBa palMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemn nuTanusy, «IKoJOTHYECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOIE€HHBIC BO3ACHUCTBUS HAa IPUPOLY», « BakHENIIME NCTOYHUKY 3arPs3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomas ounochepon»,
«®aktopel  gerpagauumum  nouB»,  «llapHukoBelii  3dpdekT»,  «DakTOpHI
paIrMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacrmipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoOae».

O6opynoBanue: Mojelb-anmukamnus « TUnmudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIMU PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMbIX BHJIOB pAcCTEHUN U
YKUBOTHBIX.



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

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

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUA IpeaMera «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHWE DKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEJIOBEKY TPYyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOIIEHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KarOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpaaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIINXCsl PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUMN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, yBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JI€SITEIILHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYEeOHBIX M TO3HABATCIBHBIX 3a/a4, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IMpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, roppoctu
3a CBOM Kpal, cBOIO PojuHY, CBOW S3bIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTHM, TOHMMAaHWS 3HAYCHUS OHOJOTMHM B ITIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/Ia;

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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



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

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

5) ¢usnueckoro BocnuTaHus, GopMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOIUOHAIBHOIO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *Ku3HU (310pOBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM W OTHbIXa, peryjisipHas (u3uyeckas akTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN W HEMPUATHS BPEAHBIX NMPUBBIYEK (YHNOTPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUSs);

6) TPy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYyIO JEATEIBbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NMpoPecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa30OBaHHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1eCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJNbTYphl: TMPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY KAIOIIEN CPEIBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa SKOJIOTMUECKUX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHHUS TpU PEIICHUH MpoOJieM, CBS3aHHBIX C  pallMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



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

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIbHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIbHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHUEe chneru@UuKd OHOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEACTaBICHUsT 00 OKpPYXalollleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTUYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEJIIX
NOBBILICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IIPU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHWUA JJs aHaiu3a |
OOBSICHEHHMSI SIBICHUIM OKPYXKAIOLIEr0o MUpa M MPOUCXOSAMIUX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIy4YEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust mpo6JyieM B peabHBIX )KU3HEHHBIX CUTYalIHsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHUS yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOUIHXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPAaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHMKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaomye GopMrupoBanrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcsi, CHOCOOHOCTh OOydYaloIuXcsl HMCHIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIEC, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMHA
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUYecKHe TeHCTBUA:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, CUHTE3a, CPaBHEHHUSI, KiaccupuKauu, 0000IIEeH s ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;

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



pa3palaThiBaTh IJIAaH PEIICHUs MPOOJEMBbl ¢ YYETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NelCTBUA:

BJI/IETh HaBBIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOI0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYalLMsIX, B TOM YHCJIE TIPU CO3/IaHUU YY€OHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYaIHsIX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKIACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHANIPABICHHBIN MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
NEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTh
KU3HEICITEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE MJIEW, MpeJiaraTh OPUTMHAIBHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUs], KPUTHUECKH OLIEHHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOTUMOM I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBIICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIM SA3BIK B KayeCcTBE CpeAcCTBa NpU padoTe C
OMOJOrnyeckod HHPOpMaLUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJISAHOCTH;

BJIAJETh  HABBIKAMM  pAaclo3HaBaHWs W 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYIIECTBJISITh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCUM MO CYIIECTBY OOCYKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEJILHO BBINOJHEHHUS MpearaeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HUIMN APYTUX YYACTHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIICHUs, IOHUMAaTh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/I€Th PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MIPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAWMHUPOBATH JEUCTBUA IO €€ IOCTHUKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

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

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

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

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JAECHCTBHUSX M MOCTYNKAaxX MO OTHOLICHWIO K >KHUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

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

CaMOCTOATEILHO COCTABJISITH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €10, OpaTh OTBETCTBEHHOCTD 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KakK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCHOJIb30BaTh MPUEMBI PEQIIEKCUU Il OLEHKU CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YyMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMAaTh MOTHBBI M apryMeHTbl APYTMX NpPU aHalIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0A U APYTrUX:

IPUHUMATH ce0sl, MOHNMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJI0BeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHbie pe3ynbTaThl OocBoeHus mporpamMmbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buomorus
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX YYEOHBIX CHUTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yNbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUs yueOHoro mnpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXXaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJAEpKAHUE OUOJOrMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (caMoperyJisinusi), ypOBHEBas OpraHu3alusi KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3jaraTb OWOJIOTMYECKHWE TEOpUuM (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u y4denus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuii H. V. BaBunosa), onpenensats rpaHuIbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHUI, OpraHu3auus U MPOBEICHUE
OMOJOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pe3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI YHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HM C I1IeJbl0 o0ecreyeHus: 0e30IMacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKPYXKaIOIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONW cpeje, MOHMMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoOJIOTHHU u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

yMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CIICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE U TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIC COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BATh MOHATUIHBIN armapat OMOJIOTHH.

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

c(hOpPMHPOBAHHOCTh 3HAHUHW O MECTE W POJI OHOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMCHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHHCKUX W
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH YEJIOBEKa JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BUI,
MOMYJISAKsA, TEeHOMOHA, DSBOJIONMS, ABUXKYIINE CWIbl ((aKTOPhI) SBOJIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, pPEAyLEHThl, e  UTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;



yMEHHE Wu3JaraTh OHOJOTHYECKHE TEOpHH (SBONIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMHU, OOBSCHEHHE IMOJYYCHHBIX pE3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
HA OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BHUJOB, MOMYJALUWN, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKHUX (PAKTOPOB HaA OpPraHU3MBbI, IEpeHOca
BEIIECTB M TOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOTECHHBIX W3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh IMOJIYUYCHHbIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eJbplo obecriedyeHus Oe30IacHOCTU CBOETO 3J0POBbsl U 3/I0POBbSA
OKPY>KaIOIIUX JII0/IeH, COOI0OIEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKPY KaroIei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

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

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIIEHWBaTh M HUHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUICHMUS,
00001mast 6noIoTHYecKyr0 HHGOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaunmeHnoBaHMe pa3aesioB ¥ TEM nudpoBLIe
Ne ni/m P Kontpoabnsie IlpakTuueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
b K
1 buonorus kak Hayka 4 1 momorexa LO
https://m.edsoo.ru/7f41¢c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 2 bubnnorexa LIOK
https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
3 X I 16 1 2
MMUYECKHUI COCTaB U CTPOCHHE KIIETKU hitps/m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 XK 12 1
HBHEACATENRHOCTD KICTKH https://m.edsoo.ru/7f41¢c292
5 PazMHOXkeHUE 1 MTHANBUIYATEHOE Pa3BUTHE 10 | ) bubnunorexa [JOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 16 3 bu6mmoreka [IOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 6 | bubnuotexa [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpemst 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 8




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
bubnunoreka LIOK
1 ) 3] 18 1 2
BOTHOMHOMHAT DHOJOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 18 | | Bu6moteka [JOK
3emite https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 O 10 1
Prafivi3Mbl 1 OKpY>Karollas cpeiia https://m.edsoo.ru/7f41cc74
b K
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 20 1 2 noamotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 63 4 5

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara nugposeie
Tema ypoka KonTpoabusbie IIpakTnueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypcbl
buosorus - Hayka 0 JKMBBIX
1 1 https://m.edsoo.ru/863e632
Opra"Husmax 04.09.2025 PETILECR00-IEEDSE022E
bubnunoreka LIOK
2 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
06.09.2025 https://m.edsoo.ru/863e632a
3 MeTobl TO3HAHMS KUBOK | bubnuoreka [{OK
PUPOJIBL. 11.09.2025 = https://m.edsoo.ru/863e6122
[TpakTuueckast padorta Ne 1
4 «cnonp3oBanue pa3auyHbIX | | bubmmnoreka HOK
METOJIOB IIpY U3YUYEHUU 13.09.2025  https://m.edsoo.ru/863e6122
OMOJOTUYECKIX OOBEKTOBY
5 buonoruueckue cuctemsl 1 bubmorera [OK
18.09.2025  https://m.edsoo.ru/863e6564
buonoruueckue nmpoueccsl U ux bubmuoteka [IOK
6 1
H3y4YeHue 20.09.2025 = https://m.edsoo.ru/863e6564
7 XUMUYECKUN COCTAB KIETKU 1 bubmorexa HOK
' 25.09.2025  https://m.edsoo.ru/863e674e
8 Bopa u MmuHepanbHbie cOMH 1 bubmorexa [IOK
A P 27.09.2025  https://m.edsoo.ru/863e674e
bubnunorexa LIOK
b 1
? e 02.10.2025  https://m.edsoo.ru/863e6b72




bu6nmmoreka [IOK

10 C 0
OCTaP I CIPOSHHE bEIKoB 04.10.2025 | https://m.eds00.ru/863e6b72
1 depMeHTHI — OHUOJIOTHYECKHE bubmmoreka [JOK
KaTaJau3aTopsl. 09.10.2025 | https://m.eds00.ru/863e6b72
Jlaboparopuas pabora Ne 1
2 «3yueHune KaTaIuTHYECKOU Bu6muoteka [JOK
AKTUBHOCTH (pepMeHTOB (Ha 11.10.2025  https://m.edsoo.ru/863e6b72
MIpUMEPE aMIJIa3bl WITK KaTallasbl)»
bubnuoreka [{OK
13 v .
HICBOSL 16.10.2025  https://m.edsoo.ru/863e6870
bubnuoreka [IOK
14 JI
HTTHAR 18.10.2025 = https://m.edsoo.ru/863e6870
15 KonTpoapHas padora Ne 1 3.10.2025 https://m.edsoo.ru/863e632a
bubnuoreka [{OK
16 H .ATD
YIGICHHOBRIC RHCIOTEL 06.11.2025 | https://m.edsoo.ru/863e6d5c
17 UcTopus nzydeHus KIeTKu bubmmorexa [OK
P Y ' 08.11.2025  https://m.edsoo.ru/863e6e88
bubmmoreka IIOK
18 M .
CTORR! H3yHeHHA ToreTit 13.11.2025 @ https://m.edsoo.ru/863e6¢88
bu6nunorexa LIOK
19 Kn
CTORHAA TeOpHA 15.11.2025  https://m.edsoo.ru/863e6e88
20 CoBpeMeHHast KJI€TOYHas TeOpHs 20.11.2025 https://m.edsoo.ru/863e632a
C . bubnuotexa [JOK
21 TPOCHHE SYRAPHOTIHECKOR https://m.eds00.ru/863e6{f0
KJIETKH. 22.11.2025 T ]

https://m.edsoo.ru/863e716¢




JlaGopaTopHas pabota Ne 2
«3y4yeHue cTpoeHus KIETOK
pacTeHuil, KUBOTHBIX, TPHOOB H

bu6nmoreka [IOK

22 OaxTepuii 101 MUKPOCKOIIOM Ha 27.11.2025 E::EZZEZSZZZEggi:gi?C

TOTOBBIX MUKpOIIpENapaTax u ux

OIHACAHHE»
23 f;:::;aKaK HeJoCTHAs AHBad 20.11.2005 https://m.edsoo.ru/863e632a
24 OOMeH Betiects HK MeTaGoH3M 04.12.2025 Etptfj/ljg:;{igﬁ/lé63e766c
25 gﬂiﬁi: BEILICCTR H SHepru B 06.12.2005 https://m.edsoo.ru/863e632a
26 borocures. 11.12.2025 nggﬁfgifr?g@e7cgs
27 Hemocurres 13.12.2025 E‘:[IESJ:I/I;I;T:;;SSE&ﬁ&S
28 Hepretieckiii oomert 18.12.2025 Eﬁjggg;gsgwwaae
29 O}Iiii?ee;eﬁ:;zhci xoreTn" 20122025 ~ Mpsim.edsoo.nu/S63eTaae
30 KonrtponsHas padora Ne 2 25.12.2005 https://m.edsoo.ru/863e7aae
31 Bueknerounsie GopMbl KU3HHA 27 12.2005 https://m.edsoo.ru/863e7aae
32 ITpokaproTsl 30.12.2025 https://m.edsoo.ru/863e7aae
33 bakrepun https://m.edsoo.ru/863e7aae

15.01.2026




34 Bupycel. bakrepuodaru 17.01.2026 https://m.edsoo.ru/863e7aae
. bubnuorexa [{OK
35 JKHSHCHHBIH LMK KICTKH. 22.01.2026 | https://m.edsoo.ru/863e7dc4
bubnmoreka [IOK
36 Jlenettne KICTKH. 24.01.2026  https://m.edsoo.ru/863e7dc4
bu6nmmoreka [IOK
37 M .
o3 29.01.2026 = https://m.edsoo.ru/863e7dc4
Jlaboparopuas pabota Ne 3
18 «Habmoieare MuTO3a B KJIETKaX bubnuorexa [JOK
KOHYMKA KOpelIKa JyKa Ha 31.01.2026 = https://m.edsoo.ru/863e7dc4
TOTOBBIX MHUKPOTIpEIapaTax»
39 buocunres 6enka. Peakius bubnunoreka LIOK
MaTpPUYHOI'0 CUHTE3a 05.02.2026 = https://m.edsoo.ru/863e796e
bubnuoreka [{OK
4 T —
0 panciut — brocunTes benka 07.02.2026 = https://m.edsoo.ru/863e796¢
bubnunorexa LIOK
41 P
CIUTHRAIA 12.02.2026  https://m.edsoo.ru/863¢7540
bu6mmoteka IIOK
42 ) :
OPMEI Pa3MHOKEHUS OpraHU3MOB 14.02.2006 https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863e83 1e
[IpakTuueckas pa6ora Ne 2 bubmuoteka [IOK
43 "®opMBbI pa3MHOKEHUS https://m.edso0o.ru/863e81b6
19.02.2026
opranu3mMoB. Meramopho3" https://m.edsoo.ru/863e831e
bubnunorexa LIOK
44 K 6ota Ne 3
ORTPOIBHAT pabota A% 21.02.2026 | https://m.edsoo.ru/863e7f4a
but6mmoreka [IOK
4 Meti
> eHos 26.02.2026 | https://m.edsoo.ru/863e7f4a




OO6pazoBaHue U pa3BUTHE MOJIOBBIX

bu6nmmoreka [IOK

46
KJIETOK. 28.02.2026 | https://m.edsoo.ru/863e81b6
OmnonorBopenue. JlaboparopHas
pabota Ne 4 «3yuenue cTpoeHus bubmmoreka [JOK

47
MOJIOBBIX KJIETOK HA TOTOBBIX 05.03.2026 = https://m.edsoo.ru/863e81b6
MUKpOIIpenaparax»

43 WNHnuBuayansHOE pa3BUTHE Bu6muoteka [JOK
OpraHu3MoOB 07.03.2026 = https://m.edsoo.ru/863e8436
I'enernka — Hayka o

49 HACJICJICTBEHHOCTH U bubmmorexa [IOK

& 12.03.2026 | https://m.eds0o0.ru/863e8612
U3MEHYUBOCTH

50 3aKOHOMEPHOCTHU HACJIEAOBAHUS bubnnorexa [JOK
IIPU3HAKOB. 14.03.2026  https://m.edsoo.ru/863e8878

bubnunoreka LIOK

> Monoruopusoe ckpensanue 19.03.2026  https://m.eds00.ru/863e8878
[IpakTuueckas pa6ora Ne 3 "

50 CocraBiieHue MPOCTEHIINX CXEM bubnuoreka [IOK
MOHOTHOPHUIHOE CKpEITUBAHUE U 21.03.2026  https://m.edsoo.ru/863e8878
pelIeHre reHeTuYecKuX 3aaaq"”

bu6nunorexa LIOK

53 0 .

Jlurubputiioe ckpentparie 26.03.2026 = https://m.edsoo.ru/863e89a4
3aKOH HE3aBUCUMOTO bu6nunorexa LIOK

54
HACJIEIOBAHUS [IPU3HAKOB 09.04.2026 = https://m.edsoo.ru/863e89a4
CuenieHHoe HaceI0BaHUE but6mmorekxa [IOK

55
[IPU3HAKOB. 11.04.2026  https://m.edsoo.ru/863e8c60
JlaGopaTtopnast pabota Ne 5

56 «3 zeHI/II; GSPHBTaTOB bubmmorexa [TOK

y pesy 16.04.2026  https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO




CKpEIIUBaHUs Y IPO30(HIIbI HA
TFOTOBBIX MUKpOIIpenapaTax»

57 I'enerunka moma. bubmorexa [IOK
18.04.2026 = https://m.edsoo.ru/863e8c60
53 HacnenoBanue npusHakos, bubnmnoreka HOK
CIICIIJICHHBIX C TTOJIOM 23.04.2026 = https://m.edso0o.ru/863e8c60
59 H3menunBocTh. HenacneacTeenHas bubmuorexa [IOK
M3MCHYUBOCTb. 25.04.2026  https://m.edsoo.ru/863e8efe
MopaudukarmoHHas
60 W3MEHUYUBOCTh, TOCTPOCHUE bubnunoreka LIOK
BapUalMOHHOTO PsiJia U 30.04.2026 = https://m.edsoo.ru/863e8efe
BapHaIlMOHHON KPUBOIY
61 HacnencrBennas "3MEHYHNBOCTb. bubmorexa [IOK
02.05.2026 | https://m.edsoo.ru/863e8efe
bu6nmorexa LIOK
62 Pereriica sieorexa 07.05.2026 https://m.edsocl)_.[ru/863e8d78
PesepBHeIit ypok. O600111eHNE 10
63 teme «HacneacTBeHHOCTh 1 14.05.2026
W3MEHYUBOCTh OPTaHU3MOBY
64 Konrtponsnas padora Ne 4 16.05.2026
65 Cenekius Kak HayKa U Tpolrece bubmorexa HOK
21.05.2026  https://m.edsoo.ru/863e¢9214
66 MeToap! 1 TOCTUIKEHUS CEJIEKIIUHA bubnunorexa LIOK
PacCTEHUI U KUBOTHBIX 23.05.2026 @ https://m.edsoo.ru/863e9214
67 buotexHoorus kak orpacib bubnuotexa [JOK
MIPOU3BOJICTBA 23.05.2026 | https://m.eds00.ru/863e9336




68 Ypok 0000111eHHs ¥ TIOBTOPSHUS 1 73.05.2026

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 8



11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Mara nudposeie
Tema ypoka Kontposbubie IIpakTHueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUECHUS 1 bubmorexa HOK
Y 04.09.2025 | https://m.edsoo.ru/863ea20e
’ Hctopust pa3BuTus npeacTaBieHui | bubnnoreka [JOK
00 2BOJTIONINN 06.09.2025  https://m.edso0.ru/863e¢9570
3 Pa3BuTHE 5BONIOIIMOHHOTO YYCHHUS | bubmmoreka [JOK
Y.lapBuHa 11.09.2025  https://m.eds00.ru/863¢9570
4 Y./lapBUH U OCHOBHBIE MTOJIOKEHUS 1 Bbu6mmoteka [JOK
€ro Teopuu 13.09.2025  https://m.edsoo.ru/863e9570
bubnuoreka [{OK
5 M 1
FRPOSBOIOMHA 18.09.2025  https://m.edsoo.ru/863e9cle
bu6mmoreka IIOK
6 Bun. K 1
una. Kputepuu Buga 20.09.2025  https://m.edsoo.ru/863e9cle
[Tomynsius kak eMeHTapHas bubmuoreka [IOK
7 1
€IMHUIIA BUJIa U SBOJIIOLIUH. 25.09.2025 @ https://m.edso0o.ru/863e99c6
JlaGopaTopnas pabora Ne 1
8 «CpaBHeHUE BHJIOB T10 1 1 bubmorexa HOK
P A 27.09.2025 = https://m.eds00.ru/863¢99c6
MOP(OJIOTHYECKOMY KPUTEPHUIOY
9 ['eneTnueckunii cocTaB mONMyJISALUNA 1 brbmorexa [OK
Y 02.10.2025 = https://m.edsoo.ru/863e9da4
10 N3menenune reHodon1a 1 but6mmorexa [IOK
MOMYJISIHA 04.10.2025  https://m.edsoo.ru/863e9da4




JIBrOKyIIHE CHITBI (3JIEMEHTapHBIC bubnmnoreka HOK
11
(haKkTOPBI) IBOTIOIHH 09.10.2025 = https://m.edsoo.ru/863e9da4
12 Bopn0Oa 3a cymectBoBaHue u e bubmmoreka [JOK
(hopMbI 11.10.2025 | https://m.edsoo.ru/863e9da4
13 EctectBenHsbIit 0TOOp 1 €ro bubnmnoreka HOK
bopmbl 16.10.2025  https://m.edsoo.ru/863e9ed0
JlabGopaTopHas paborta Ne 2
14 «Ornucanue nNpucrnocoOICHHOCTH bubnmnoreka HOK
Opranu3ma 1 €€ OTHOCUTEIBHOIO 18.10.2025  https://m.edsoo.ru/863e9fde
XapakTepa»
bubnuoreka [IOK
15 K 6ota No 1
OHTPOIBHAL pabota 23.10.2025 | https://m.edsoo.ru/863e9tde
Pe3ynpTarsl sBOIIOIMK:
16 MPUCTIOCOOJIEHHOCTh OPTaHU3MOB bubmorexa LIOK
P P 06.11.2025  https://m.edsoo.ru/863e9fde
1 BUJ000pazoBaHue.
17 Hanpasnenus u mytu bubmuoteka [IOK
MAaKpO3BOJIFOLINHI 08.11.2025 @ https://m.edsoo.ru/863e9cle
18 Heo0
€00paTUMOCTh IBOTIOIUU 13.11.2025
19 Wctopus xu3nu Ha 3emiie U
METOJIbI €€ U3yUYECHUS 15.11.2025
['amoTe3bl MPOUCXOXKICHHS KU3HH
20 Ha 3emMJie: KpealnoHU3M bubmmorexa [TOK
- Kpeart ’ 20.11.2025  https://m.edsoo.ru/863ea5a6
TTaHCTICPMHS
21 I'unoTe3bl NPOUCXOKAEHUS JKU3HH bubmuoreka [IOK
Ha 3emJie: 3BOJIIOIIMOHHBIE TEOPUHU 22.11.2025  https://m.edsoo.ru/863eaSa6b
” ['unote3a OMOXUMHUYECKOM but6mmoreka [IOK
3BOJIIOLUN 27.11.2025 | https://m.edsoo.ru/863eaSa6




3 PasBurtue xxu3nu Ha 3eMIiie o bubmuorexa [IOK
3paM U Nepuojam 29.11.2025  https://m.edsoo.ru/863eabbe

24 PazButune xu3Hu Ha 3emMiie 1o bubnuorexa [{OK
dpaM " IIepuoaam 04.12.2025 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUU

25 PacTUTEIBLHOIO U KUBOTHOT'O bubmmorexa [IOK

06.12.2025 = https://m.edsoo.ru/863ea8bc
MUpa.
[TpakTuyeckas padora Ne |

26 «M3y4yeHne NCKONaeMbIX OCTaTKOB bubnuoreka [IOK
pacTeHUH 1 KUBOTHBIX B 11.12.2025 = https://m.edsoo.ru/863ea8bc
KOJUTCKITHSIX)

7 CoBpeMeHHas cucrema bubnnorexa [JOK
OpraHn4eCcKoro Mupa 13.12.2025  https://m.edsoo.ru/863ea48e
CoBpeMeHHas CUCTEeMaTHKa

28 pacTeHUH U KUBOTHBIX - bubmmorexa [IOK

18.12.2025  https://m.edsoo.ru/863ea48e
0TOOpaXeHHE IBOTIOIHH

29 I';1aBHBIE HaNpaBIEHUS SBOIOLHAN bubmmnoreka HOK
OpPraHr4eCcKoro Mupa 20.12.2025  https://m.edsoo.ru/863ea48e

bu6nunorexa LIOK

30 Konrportehas pabora Ne 2 25.12.2025  https://m.edsoo.ru/863eac2¢c

bu6mmoteka IIOK

31 Obobuienne o Teme 27.12.2025 | https://m.edsoo.ru/863eac2c

1 ITonoxxeHure yenoBeka B CUCTEME bu6mmoteka IIOK
YKUBOTHOTO MHUpaA 15.01.2026 = https://m.edsoo.ru/863eac2c

13 DBOJTIOLIMS YeJIOBEKa bubmuoreka [IOK
(aaTpOTIOTEHE3) 17.01.2026 = https://m.edsoo.ru/863eac2c

34 JBrxyuue cuibl ((hakTopbl) bu6mmoreka [JOK
aHTPOIIOreHe3a 22.01.2026 = https://m.edsoo.ru/863ead44




OcCHOBHEBIE CTaJuu 3BOJIOIIHMH

35
YyeJIoBeKa 24.01.2026
bubnunorexa LIOK
36 P o
CUHICHHAC DHOJOTHHECCITX 33/t 29.01.2026 = https://m.edsoo.ru/863eac2c
bubnmoreka [IOK
37 I1
PapoHa HEMoBeKa 31.01.2026 | https://m.edsoo.ru/863eaca
38 IIpupoaHbIe aganTanyy YejIoBeKa Bubmaorexa ITOK
PP A 1 05.02.2026 @ https://m.edsoo.ru/863eaeca2
bubnunoreka LIOK
3 q
? CHIOBCHCCKHC pachl 07.02.2026 = https://m.edsoo.ru/863eaca2
OCHOBHBIE METOJIbI CEIEKIIUN U
40 https://m.edsoo.ru/863e7
OHMOTEXHOJIOTHH 12.02.2026 PRLeCe00.0 £rHaae
41 Merto/ibl ceneKIuy pacTeHUI 14.02.2026 https://m.edsoo.ru/863¢e7aae
42 MeToabl CENEKIINN KUBOTHBIX 19.02.2026 https://m.edsoo.ru/863¢e7aae
MeTtonrl ceeknuu
43 https://m.eds00.ru/863¢7
MUKPOOPTaHU3MOB 21.02.2026 DETILECR00.TUEDSE Faas
CoBpeMeHHOE COCTOSIHUE U
44 https://m.eds00.ru/863¢7
MePCTIEKTUBBI OMOTEXHOIOTHiA 26.02.2026 DETILECR00.TUEDIE FAAs
45 KontponbHas padora Ne 3 78.02.2026 https://m.edsoo.ru/863e7aae
46 O00011IeHIE IO TEME 05.03.2026 https://m.edsoo.ru/863e7aae
47 DKOJIOrus KaK HayKa 07.03.2026 https://m.edsoo.ru/863e7aae
43 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuotexa [JOK
baxTopsl 12.03.2026  https://m.edsoo.ru/863eafec




bu6nmmoreka [IOK

# AGHOTHYCCKHE (AKTOPBI. 14.03.2026 = https://m.edsoo.ru/863eb10e
JlaGopaTopHas padora Ne 3.

«Mopdonornyeckue 0COOCHHOCTH

50 pacTeHUi U3 pa3HbIX MECT bubnmnoreka HOK
obutanus». JlaboparopHas pabora 19.03.2026 = https://m.edsoo.ru/863ebl10e
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa»

bubnunoreka LIOK

>l brotirieciie Qaitope! 21.03.2026  https:/m.edsoo.ru/863eb348

52 O06001IeHME 110 TEME 26.03.2026 https://m.edsoo.ru/863e7aae

53 JKOIOIHHECKHE XapaAKTEPHCTHIH https://m.edsoo.ru/863e7aae
MOMYJISLINH. 09.04.2026
[IpakTuueckas padorta Ne 2

54 «[TomcuéTt mmoTHOCTH nf)nynﬂunﬁ 11.04.2026 https://m.edso0o.ru/863¢7aae
pa3HbIX BUJOB PACTCHUI»

55 Coob1ecTBa OpraHu3MOB — bubnuoreka [IOK
OHOLIEHO3 16.04.2026 @ https://m.edsoo.ru/863eb46a
OKOJIOTUYECKHE CUCTEMEBI bu6nunorexa LIOK

56
(KOCUCTEMBI) 18.04.2026  https://m.edsoo.ru/863eb46a

57 OcCHOBHBIE TTOKa3aTeIn bubnuoreka [{OK
3KOCUCTEMBI. 23.04.2026 = https://m.edsoo.ru/863ebS5fa

58 DKOJIOTHYECKHE MUPAMUIBIL. Bubnmorexa [IOK

25.04.2026  https://m.edsoo.ru/863eb5fa
. bubmuoreka [IOK
59 CBoficaa skocnctem. Cykueccus 30.04.2026  https://m.edsoo.ru/863eb5fa




60 [IpupoaHbie SKOCUCTEMBI 1 02.05.2026

61 AHTPOIOTr€HHbIE SKOCUCTEMBI 1 07.05.2026

& buocdepa — rnobanpHas 1 bubnuoreka [JOK
9KOCUCTEMA 3eMIIN 14.05.2026  https://m.edsoo.ru/863ebbSe

63 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | bubnmnoreka HOK
ounochepsl 16.05.2026  https://m.edsoo.ru/863ebd 16
AHTpPONOreHHOE BO3JEHCTBUE Ha

64 6uocdepy. CocyiiecTBoBaHue 1 21.05.2026
MIPUPOJBI U YeIOBEKa

6 Konponerast pabora N 4 : 23.05.2026 E;IESJ:I;;T:;;ESEQGMIG
PesepBHrlil ypok. O6o01ieHue

66 teMbl «Coo0miecTa u 1
IKOJIOTHYECKHAE CUCTEMBD)
PesepBHeIil ypok. O60o01IeH1e

67 teMbl «Coo01iecTBa u 1
9KOJIOTHUECKHUE CUCTEMBI»
PesepBHeIil ypok. O60o01IeH1e

68 teMbl «Coo011ecTBa u 1
9KOJIOTHUECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 68

[MTPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M PO OMOJOIMM B CUCTEME
HAay4yHOIO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOrUH; (PYHKIHMOHAIBHOW TIPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEp)KaHHWE OHOIOTUYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIPEBpAIllCHHE JHEPruu), roMeocta3 (CaMoperyJsius), YpOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEIPOAYKIIHS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3narath  OHOJOrMYeCKHMe  TeopuH  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 ILeHTpax MHorooOpasus U
IPOUCXOXKACHNUS  KyJlIbTypHbIX  pactenuit H.M.  Basuiosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTh MCTOAaMHW HAYYHOI'O IIO3HAHWA B ouonoruu
(Ha6J’IIOI[eHI/Ie U ONMUCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBJ'ICHI/II\/’I;
opraHusanusa W  HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTEC3BbI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYMHaAMU, 00BsICHEHHUE MOJIYYCHHBIX
PE3YyJIbTAaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [J€JaTb BbIBOAbBI HAa OCHOBAHHUHU IIOJTYYCHHBIX

PE3yIBTATOB)

YMmenune BBIACIIATh CYLICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApuOT MW JYyKapuoT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU nponeccoB oOMeHa BCIICCTB U
MNpeBpalIiCHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, Meiio3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHuii B TOBCEAHEBHOM JKU3HM B IENAX obOecreyeHus
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbsI OKPY’KAIOLIUX JIIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpY’Karoleh
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOJIh30BAHUS
JOCTHKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJIOTUH NS

paruoOHAJIBHOI'O IIPUPOAOIIOIIb30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3aa4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUEC, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MMpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Yy OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu pabore ¢ y4eOHbIM U J1aOOPaTOPHBIM

o0opyaoBaHHEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBIOHAYUYHbIE
3HaHUSA W3 pa3Iu4HbIX HcTouHUKOB (CMMU, HayuyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX MHCCIEOBaHUI B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIICHHUS,

0000111251 GMOJIOrMUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar ouoJIoruu

11 KIIACC

Kon
NpoBepsIeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeHero o01ero 06pa3oBaHusA

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHMSA ECTeCTBEHHbIX HayK, B (HOpPMUPOBAHHU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MHUPAa U HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (PYHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA JIs1 pCHICHUS ) KU3HCHHBIX 3a/la4




YMeHue packpbeiBaTh COJACpPKAHHE OWOIIOTHUYECKUX TEPMHUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OH/I, SBOIFOIMS, TBUKYIIAE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DaKTOphl,  DKOCUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTBl, IIeMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brochepa

YMenue uznaratb OM0JIOrHUecKue TEOpHH (IBOMIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOIMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u mytei sBomonnn A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), omnpenensTh TpPaHUIBI HUX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMmenune BJIaACTb MCETOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa W IIPOBCACHHUC OHOJIOrHYECKOI0 OKCIICPHUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
34aKOHOB; YMCHHC [€JIaTb BBIBOIAbl Ha OCHOBAHHUHU IIOJTYHYCHHBIX

pE3yIbTaTOB)

VYMeHue  BBIAEHATH  CYLIECTBEHHBIE  INPU3HAKH  CTPOCHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEAyLEHTOB, OHOT€OIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACIEACTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBbl,
IIEpeHOCa  BEIIECTB W NOTOKAa JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue MNpUMEHSTh TONyYeHHBIE 3HAHUS JUIsI  OOBSCHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHuii B TOBCEAHEBHOM JKM3HM B IESIX  0OECTICUCHHS
0€30MMacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TpPaMOTHOTO TIOBEACHHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHUMAaHWE HEOOXOJUMOCTH HCIIOIb30BAHMS
JTOCTMDKCHUH  COBpPEMEHHOW  OWONOTMU IS paldoOHAIBHOTO

MMpUPOAOII0JIb30BAHN A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

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

YMeHue BBINOMHATH J1a0OpaTOpHbIE W TMPaKTHUYECKUuEe paldoThl,
coOmoaTh TpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HaHMSI M3 Pa3InyHbIX HCTOYHMKOB (CMMU, HayudHO-momyJsipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

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

00006111251 6MoIOrNYecKy 0 HHPOPMAIUIO U3 HECKOIBKUX HCTOUHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonoruss — Hayka o »xuBod mnpupozae. Pomb Ouonoruun B ¢dopmMupoBaHuU
COBPEMEHHOM Hay4yHOH KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MEpeHHue, KiaccupuKalus, MOJEIMpPOBaHUE, CTaTHUCTUYecKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonorun. CBoicTBa

OMOCHCTEM M MX pazHooOpasue

22

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJSPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIi

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
HeszameHnmMble ¥ 3aMEHHMbIE AMUHOKHCIOTBHI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonorudeckue
byHKIUN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Burtamunbl. Otiamuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KAaTalIn3aTOPOB

YrneBoabl: MOHOCAaXapu Ikl (TITFOK03a, pud03a M Je30KCcupr003a), AucaxapuIbl
(caxapo3a, NakTo3a) W MOJHUcCaxapuabl (KpaxMmal, TIUKOTEH, IIeJIII0I03a).
buonornueckne QyHKIUN yTIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (pochomunuael. 'mapoduibHO-
rupooOHbIe cBoicTBa. buonormdeckue QyHkuuu nunuaoB. CpaBHEHHE

YrjieBo40B, OCIIKOB H JIMTIUIOB KaK HCTOUYHHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneorn sl — MOHOMEpBI HyKJIEMHOBBIX
kucnor. Crpoenne u ¢yakiuu JIHK. Crpoenme m ¢ynkimuun PHK. AT®:

CTpoeHHe U pyHKUIUU

3.5

]_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHHUS KIETOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OOIiye nmpu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyasl JIHK kak remerwyeckuii ammapar, cucrema

cuHTEe3a OelKa

Tunsl KI€TOK: 3yKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckod kietku. Kierounas crenka Oakrepuil. CTpoenue
AYKapUOTHUECKOU KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIBHOW, >KUBOTHOU M

rpUOHOMN KIIETKH

3.8

3.9

3.10

IToBEpXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, HUX
¢byukuuu. [Tnazmatnueckas MmemOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [onmbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPTraHOUIBI
KJIETKW: MUTOXOHAPUH, TuiacTuabl. [IpoucxoxaeHne MUTOXOHAPUN U IJIACTHI.
Bunpl mnactua. HemeMOpaHHBIE OpraHOHMIbI KIETKH: PUOOCOMBI, KIETOUHBIN

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

SAnpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 00050dKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMeH BelecTB, UM METa00IN3M. ACCUMMWISIINS (IUTACTUYECKUH OOMEH) U
JTUCCUMUJIIALINS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPAILICHHUU S9HEPTHUU B KIICTKEC

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiun porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS XKU3HU Ha 3emiie.
Bnusinue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBIIIEHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HAUeHHE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJICICHHUE U
aKKyMyJIMPDOBAaHUE DSHEPIHMH B KIETKE. OTambl JHEPIEeTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WIIH KIETOYHOE

JbIxanue. DPPEeKTUBHOCTh IHEPreTUIECKOT0 0OMeHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnius — Matpudnbiid cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanrne aMmuHOKUCIOT. Postk pubocoM B OnocuHTe3e Oerka

Hexinerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc nummynonepuimura yenoseka (BUY) — BozOynurens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHMIA

5.1

Paszmuoxenue u HHANBHUAYAJIBHOC PAa3BUTHC OPIraHN3MOB

KneTounslii MK, WM XKU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccel, mpoTekaronue B uutepdasze. Pernmmkanus — peakuss MaTpUYHOTO
cunte3za JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbpli W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue xknetkn — muro3. Cragun murtosa. Ilpoueccel, mpoucxonsimue Ha

pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a

5.2

5.3

@DopMbI pa3MHOXKEHHSI OPTaHM3MOB: Oecrojioe M 1moyioBoe. Bumbr Gecronoro
pPa3MHOXKCHHUS: JEeNICHWE HaJBOE, MOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €TO0 OTJIMYHUS OT OECIONOTO.
Meiiosz. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTagusx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — mporecc 00pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [TooBBIE
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpazoBaHKUe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUSI SIMIEKIIETOK U ciepMaro3ou10B. OmnonoTBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOienHue, racTpysus, opranorenes. IloctamOpuonansHoe pasputue. Tumb
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MpsIMOE, HempsiMoe (IMYnHOuYHOE). Brnsnue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTH OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun reHeTuxu. Mcropus pa3BuTusa reHeTUKU. BKitag pocCUIUCKHUX
U 3apyOeXHbIX YYEHBIX B pa3sBUTHE TEHETHKH. MeToabl T'eHETHUKH
(ruOpuI0IOTHYECKUH, LUTOIE€HETUYECKUH,  MOJIEKYJIPHO-TEHETUYECKHA).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B

CcXemax CKpelMBaHUI

3aKOHOMEPHOCTH HacCJeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokoneHus. I[IpaBuiio [OMUHHMpPOBaHUA. 3aKOH paCUICIUICHHMS IPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE M HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCHMOT'O HACIICAOBAaHUS TPU3HAKOB.
L{uToreneTnyeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUSA. AHaTU3UpPYIOIIee
ckpemuBaHue. Vcronb30BaHME — AHATU3HUPYIOUIETO  CKPELIMBAHMS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mno cremjieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapylienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

['eneruka mosna. XpoMOCOMHOE OMpefesieHue Mojia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BUbI N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM WM3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PUKAIMOHHON H3MEHYMBOCTH. BapualnMoOHHBIM psAJ U BapHallMOHHAs
kpuBasd. Hopma peakuuu npusHaka. KonuuecTBEHHbIE U KayeCTBEHHbBIE

IpU3HAKU U UX HopMa peakiinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBenHnasi, WM TeHOTHIHYECKAs, HW3MEHYMBOCTH. KoMOMHaTHBHAs
M3MEHYMBOCTh. Meilo3 M 1oJoBOHM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukamms myTtaimii:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTaluil. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOW H3MEHYHUBOCTH

H.U. BaBusioBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHICCKUH, OM3HEIOBBIH, IIUTOIrEHETHYECKHM,
OMOXMMHYECKHIA, MOJEKYyIsIpHO-TeHeTHuYecKuil. COBpEeMEHHOE Ompe/esieHNe
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAaHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomombio [I[[P-ananu3a. HacnencrBennsie 3a0oeBaHusI YeOBEKAa: T€HHBIE

0os1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KUIACC

6one3nn. CoMaTHUECKUE W TeHEpaTUBHbIE MyTalMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HHM, JWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS T'CHETUYECKHX
0oe3HeH. Menuko-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHUHU TIE€HETHYECKUX

3a00JI€BaHU YeI0BeKa
Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpolecC. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.U. BaBwimoBa 0 MEHTpax MPOUCXOXKIACHHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHui. L{eHTpbI MpouCX0KAeHHS JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHbIE METO/BI CceNeKIuU. MaccoBbI M MUHIUBUIYAIbHBIH OTOOPHI B
CEJIEKLUU pAaCTEHUW U KUBOTHBIX. OlLlEHKa 3KcTepbepa. Bbianm3kopoacTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpEeIIMBaHUE YUCTBHIX JIHHHM.
I'ereposuc, wnu rubpuanas cuna. HepoacrBeHHoe CKpeliuBanue — ayTOPUIMHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. McKkyccTBeHHBI MyTareHes u
MOJy4YeHUE TMOJUMIUIONJOB. JIOCTHXKEHUSI CeNeKIMH pPACTeHUM, XKUBOTHBIX WU

MHUKPOOPTraHU3MOB

buoTtexHosorust kak oTpacib IHpoU3BOJACTBA. ['€HHas HHXKEHepus. OTarbl
co3nanus pexomoOunantHo JIHK wu Tpancrennsix opranumsmon. Knetounas
uHxeHepus. Kiierounele KynbTypbl. MUKpPOKJIOHAIBHOE  pa3MHOKEHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHU3MoOB. DKoOJIOTHUYeCKuEe M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(UIIPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenbctBa  3Bomtouuu. [lageoHTomorm4yeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJOB B MaJICOHTOJIOIMUYECKON JIETONMHUCH, MEpEeXOoJHble (OPMBI.
buoreorpaguyeckue: cxoactBo M paznuuue (ayH u Girop MaTepuUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA W pa3ivuus SMOPHUOHOB pa3HbIX
BUJOB  TNO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

AaHaJIOTUYHBIC, PYAUMEHTApPHBIC OpTraHkI, aTaBHU3MBbI. MoneKmepHo-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXaHHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTabOIMUECKUX MyTeH Y BCeX OpraHu3MOB

OpomounonHass teopusa Y. Japeuna. Ilpennocbuiku  BO3HUKHOBEHHUS
JapBUHHU3MA. J[BIKyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHNYCHHOCTH PECYPCOB, HEOIPEACIEHHAsI U3MEHUYUBOCT,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

1.4

Cunrernueckass Teopus sBomouun (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eTMHUIA BUAA U SBOJIOUH

JBwxymme cuibl ((GpakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTalMoHHbII
nporecc 1 KOMOMHATHUBHAST M3MEHUUBOCTh. [1OMy sSIIOHHBIE BOJHBI U apeid
reHoB. M3omsanus u murpauus. EcrectBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBoItOIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHW3MOB Kak pe3yiabTarT sBoitonuu. [Ipumepst
MPUCIIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI M WIM0ATATI TAIHH.

Bun wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHbBIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOrHIecKoe

1.5

MaKpOSBOHIOI_II/ISI. CDOprI OBOJIFOIIUHN: @HHGTH‘ICCK&H, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BoIOLUN

Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNpPEACTABICHUA O 3apOKICHUM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emje: aOuoreHe3 M MHaHCIEPMUA. XUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spaM u mnepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoAbl: KeMOpHICKUIA,
OPJIOBUKCKHW, CHJIIYPUUCKUW, JI€BOHCKHI, KAaMEHHOYTOJbHBIA, MEPMCKHI.
Me3so30iickas 9pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: MaJCOreHOBBIM, HEOTC€HOBBIN,
AQHTPOIIOI€HOBBIA. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHMil u >KMBOTHBIX. [losiBI€HME, pacuBeT W BBIMUpPAHHUE I'PYII JKHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYecKOro MHpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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2.5

DBouroLus yenoBeka. AHTPONOJIOTHs Kak Hayka. Pa3BuTue mpeacTaBieHuit o
MPOHUCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncTsa u
pa3nuyMs YyeloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHIE YETIOBEKA.

JIBrxymue cuisl ((akTopel) aHTpororenesa. HaciencrBeHHas H3MEHUYMBOCTD
ecTecTBeHHbII 0TOOp. OOmecTBeHHBI 00pa3 *KU3HU, M3TOTOBJICHUE OpYIUi

TpY/a, MBIILJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBH JBOJIOLUHU 4YEJIOBEKA: aBCTPAJIOIMUTEKH, YenoBek
ymensiid, YenoBek mNpsaMoxonsdmui, YenoBeKk HeaHAEpTAIbCKuM, Yenosek
pa3yMHblid. Haxoku ncKomaeMbIXx OCTaHKOB, BpeMs CYILIECTBOBaHMs, 001acTh

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: EBPONCOUIHAS (eBpa3nuiicKas),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MaTCKO-
amMepHuKaHckas). YepTsl MpUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKHX
pac K ycloBHsM cymecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

Opranu3Mbl 1 OKpYyKarolas cpeia

3.1

3.2

33

34

DKoslorus Kak Hayka. 3ajiaud M pasjelibl 3KOJOTHMH. MeToJbl 3KOJIOTHYECKUX
UCCIIEIOBAaHMA.  DKoysorndeckoe  MupoBo3zperme.  Cpensl  oOuTaHMsA

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AYyIIIHAA, [IOYBCHHAs, BHYTPHOPIraHU3MCHHAA

Okonorndyeckue (axropel. Kiaccudukanus skonoruyeckux  (pakropos:
abuoTuveckre, OMOTHYECKHE M AaHTPOIOTrEeHHbIE. JIeHCTBUE 3KOJOTMYEecKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTophl: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JEUCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonornueckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOJEHCTBUI: KOHKYpPEHIINUS,
XHUIIHAYECTBO, MMapa3uTU3M, MYyTyajJu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HaYeHHe OHOTHYECKHX

B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOMMyJIAHHN. OcCHOBHBIE IIOKa3aTecIn
NnomyJsinuu: 4YruCJICHHOCTL, INIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTb, IMMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH TOIYJISIIUY U €€ perysuus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
HpPOCTPAHCTBEHHAs, Tpoduyeckas (nuuieBas). Bupabl-momunantel. CBs3u B

OuoIeHO3€E

4.2

DKoornyeckue cuctembl (9Kocucrembl). [loHsiTHe 00 9KOcHUcTeMEe U
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: IMPOIYLIEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BeEIIECTB M IIOTOK JSHEPrUU B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKoJIOrnYecKue MUpaMU/bl: MPOTYKIMH, YUCIEHHOCTH, Ouomaccsl. CBOMCTBa

9KOCUCTEM: YCTOMUYMBOCTb, CAaMOpErysiiusl, pazsurue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0CcHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrop ycroiumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

Yuenne B.UM. Bepnanckoro o Ouocdepe. ['paHuipl, coctaB u CTPYKTypa
onocdepsl. XKusoe BemecTBo u ero pyukmuu. OcobeHHOCTH OMOchepsl Kak
ro0anpHOM 2KocHcTeMbl. JIMHaAMHUecKoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemecTB U OMOr€OXUMHUYECKHE ITUKIIBI SJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMoc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUS B Ouocdepe.
I'mobanbHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa pallMOHAJIBHOTO YOpPABJIEHUS MPUPOAHBIMU pecypcamMu U HX

HUCIIOJIB30BaHMUC. I[OCTI/I)I(GHI/ISI OMOJIOTUHU U OXpaHa IpHUpOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buosorus. 10 xnacc. [Taceunuk B.B., Kamenckuit A.A., PyomoB A.M. u np.;
[Ton penakuumeii [laceunnka B.B. Axkumonepnoe obiectBo «3naTenscTBo
«IIpocsemienne»

 buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Py61ioB A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o61iectBo «M31arenscTBoO

«HpOCBGIHeHI/IC»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

[Iporpamma no Ouosioruu st 0011e00pa30BaTENbHBIX KO (COOPHUK
buonorus. Paboune nporpammel. [Ipeaqmernas auHust yueOHUKOB «JIvHMS
xu3Hm». 10—11 knaccsl: yued. mocodue aiis 001eoopa3oBaTeIbHbBIX.
opraHu3zaiuii: yriryonennsiii yposens / B. B. [Taceunuk, I'. T'. llIBenos, T. M.
Edumona. — M. : [Ipocsemenue, 2017

VYuebnuk: buonorus. 10-11 ki.: yueOHUK 17151 00111€00pa30BaTEIBHBIX
yupexaennii / A.A.Kamenckuii, B.B.Ilaceunnk, A.M.Py61108B: - M.,
[Tpoceemenue. 2020 .

buonorus. [loypounsie pazpabotku. 10-11 kmaccsl : yue6HOE mocodue st
00111e00pa30BaTEIbHBIX YUPEKIACHUH : YIIIyONEHHBINA ypoBeHs / B.B.

ITaceunuxk, I'.T".



[IBenoB, T.M. Edbumona ; mox pen. B.B. Ilaceunuka. — M. : IIpocBernienue,

2017. - 267 c. — (JIunus Xu3HM).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. «Enunas xomnekuus Ludpossix ObpazoBatenbHbix Pecypcosy (Habop
1udpoBbIX pecypcoB Kk yueOHukam siuaun B.B. Tlaceunuka) (http://school-
collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Matepuansl K ypoKy.

3. http://ebio.ru/ - DnextpoHHbIi yueOHUK «buonorusy. CoaepKuT Bce
pazjeibl OMOJIOTHU: OOTAHUKY, 300JI0THIO0, AHATOMUIO U (PU3HOJIOTHIO
YeJI0BEKa, OCHOBBI LIUTOJIOTUN Y T€HETUKHU, SBOJIIOIMOHHYIO TEOPHIO U
HKOJIOTHIO.

4. http://djvu-inf.narod.ru/ - snekTpoHHast OubIMoTEKa

5. http://biology.ru/index.php - Caiit siBnsiercst MTaTepHeT — Bepcueit yueOHoro
Kypca Ha KomnakT-aucke "Otkpsitasg buonorus”

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/
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