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l. IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIIOTUM TEOPETHUECKYIO OCHOBY IS
OTpeeNieHUs] TMOAXOA0B K (POPMHPOBAHHIO COJCpXKAHUS Y4eOHOTO MpeaMeTa
«buonorus» cocraBunM: KoHuenryaiabHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LE€JIEH, COAEpKAHMs, PE3yJbTaTOB OOydYeHus W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUSA 00 OOIMIMX LEIX U
OPUHLMIAX, XapPaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
oOmero oOpazoBanusi B Poccuiickoil ®exnepauuu, a TakKKe TMOJOXKEHHUS O
cnenuduke OMOJIOrHH, €€ 3HAUEHUHU B MMO3HAHUH KUBOM MPUPOBI U 00ECIIEeYEHUN
CYLIECTBOBAaHUA ueiOBeYeCKOro oOmiecTBa. COrMacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeeNeHbl OCHOBHBIE (DYHKIIMU IPOrPaMMBI 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormu na€T TpenCTaBIeHHWE O IEesIX, o0 oOmei
CTpaTerud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTUSI OOYYAIOUIUXCA CPEICTBAMHU
yuebHOoro mpenMera «buomorus», onpenenser o00s3aTENbHOE MPEIMETHOE
COJIep’)KaHue, €ro CTPYKTypy, pacopeleleHue 1o pa3ieiaM U TeMmawm,
PEKOMEHIYyEMYIO TIOCIIE0BATENIbHOCTh U3YUEHHsI yUeOHOro Marepuaia ¢ y4éToM
MEXIPEAMETHbIX M BHYTPUIPEIMETHBIX CBA3€H, JIOIMKHM 00pa3oBaTEeIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaroImmuxcs.

B nporpamme mo OuoiorumM TakXKe yUYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM W TPEJAMETHBIM pe3yibTaTam
oOyuenusi B (GOPMHPOBAHMM OCHOBHBIX BHUJOB  Y4eOHO-IIO3HABATEIbHOU
NeSTENHbHOCTH/Y4EOHBIX JCUCTBUN OO0ydYalomMXCa IO OCBOCHHUIO COJEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIii ypOBEHB) pealn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Yy4Y€HUU Ouonoruu, Omarojaps 4emMy B Hei
IPOCMATPUBAETCS HAMNPABICHHOCTh HAa PpPa3BUTUE 3HAHUM, CBA3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, IPEJICTABICHUNA O 3JI0pPOBOM
o0Opa3e >XHM3HM U OEpeKHbIM OTHOUICHHUEM K OKpYKalolled MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOLIEOMOJIOTUYECKUX TEOPUH, a TaKkKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MPOTpaMMe MO OMOJOTUM YAENEHO BHHUMAaHHUE HCIOIb30BAHUIO
MOJTyYSHHBIX 3HAHWW B MTOBCEHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIAIHBIX 33124, B
TOM 4YHCJE: MPOPMIAKTUKU HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS AKOJIOTUYECKU
1eJ1eCO00pa3HOro TMOBEJEHUS B OKpYXKAIOUIEH NPUPOJHOM cpelle, aHaiusa
BIIMSTHUSI XO3SUCTBEHHOW NEATENHHOCTH YEJOBEKa Ha COCTOSIHHE MPHPOIHBIX H
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPHUKJIAIHON HAPABICHHOCTH
yuebHoro mpeamera «buoJIorus) MPOIUKTOBAHO HEOOXOIMMOCTHIO 00ECIIeUCHHUS



YCJIOBHUM JUIsl peIlieHUs] OJHOW U3 aKTyaJbHBIX 3a7ay IIKOJIHHOIO OMOJIOrHYECKOro
oOpa3zoBaHus, KOTOpass mpennonaraer (GopMUpOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH aJJaTUPOBAThC K W3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpA.

buosioruss Ha ypoBHE cpeqHero oomero oOpa3oBaHMsI 3aHMMAET Ba)XKHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYYAIOMIMXCSA TMPEJICTABICHUN O
HAy4YHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOU mpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid W SBOJIOLUHU, CO3JAET
yCIOBUSL  JUISi:  TIO3HAHWUS  3aKOHOB  JKMBOW  MpUponbl, (GOpMHUPOBAHUS
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe30macHoro oopasa
KU3HU, YKOJIOTUYECKOTO MBILIUICHHS, IGHHOCTHOTO OTHOILIEHHUS K dKUBOW MPUPOJIE
U YEIIOBEKY.

Bonbiioe 3HaueHre OUOIOTUsl UMEET TAKXKE JUISl PEIIeHHs] BOCIUTATENbHbBIX U
pa3BUBAIOIIMX  3a/Jad  CpeaHero  oOmero  o0pa3oBaHMs, COLMAIU3ALUU
oOyuaronuxcs. M3ydyenune 6uonorun odecrieyuBaeT yciaoBHs Uisi (GOPMUPOBAHUS
WUHTEIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTErpaluu OHOJOTMYECKUX 3HAHUMA C
NPEICTaBICHUSIMU U3 APYTUX YUIEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHUH
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS] O MpeJHAa3HAYEHUH Y4YeOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY JMJIi ONpPENETeHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COAEp’KaHUsA, IMPEJACTaBICHHOr0 B IporpaMme 10
OHMOJIOTUH.

Otb60p copepxanus yyeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO0 MOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OO0y4Yaronifecs: JOHKHBI OCBOUTHh 3HAHWS M YMEHHUS, 3HAYMMBIE JUIS
dbopmupoBaHus o0O0IIEH KyJIbTyphbl, ONPEACIAIONIUE aJCKBATHOE IMOBEJACHUE
YeloBeKa B OKpYXKaIoIIed MPUPOIHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU aesaTenbHOCTH. Oco0oe MeCTO B ATOM cCUCTEMe 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHH, KOTOPBIE CIy»KaT OCHOBOM i (OpMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[IECHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIUMX  T'yMaHHU3AIUH
OMOJOrNYECKOro 00pa30BaHMUS.

CTpyKTypupoBaHHE COJCpXKaHUS y4yeOHOro Marepuajga B IMPOrpamMMme IO
OMOJNIOTMHM OCYIIECTBICHO C€ YYETOM MPUOPUTETHOTO 3HAUYECHHUA 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KUBOM MPHUPObI, 0 €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKTYype yueOHOTo mpenmera «buomorus»
BBIJICJICHBI CIEAYIOLINE coAepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToibl
Hay4YHOro Mo3HaHus», «KieTka kak Ouosornyeckas cucreMayn, «OpraHusm Kak



Oouonoruueckas cucrema», «CuctemMa M MHOrooOpas3ne OpPraHMYecKOro MHpay,
«OBOJIFOLUS KUBOM PUPOJABI», « IKOCUCTEMBI U MTPUCYIUE UM 3aKOHOMEPHOCTH.

Lenp m3yudenus ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHHE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETCHUE YMEHH
UCIOJIb30BaTh ATH 3HAHUSA JJIs TPAMOTHBIX JEWCTBUM B OTHOUIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUNYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosiorus» Ha 6a30BoM
ypOBHE 00€CTIeUrNBAETCS PEUICHUEM CIEYIOIINX 3a7a4:

OCBOCHHE OOYyYaIOIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUINOTE3aX, MpaBuiax, Cly>Kalux OCHOBOM
st GOPMHUPOBAHUS TPEICTABIECHUNA O €CTECTBEHHO-HaYyYHOW KapTHHE MHpa, O
METOJIaX HAyYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHM3aIlMH, BBIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopMUpoBaHUE y OOYYalOIIMXCS TMO3HABATENbHBIX, MHTEJUIEKTYyalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOLECCE aHajiu3a JIAHHBIX O MyTSIX pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJIAJ0B, UJAEH M MOAXOJOB K M3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydarommxcs oOmed KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLIEHUBATH SIBICHHS OKPYXKAIOLIETO
MUpa JKMBOW MPUPOJbl HA OCHOBAaHUU 3HAHUW W OMNbITA, IOJYYEHHBIX IpU
U3y4eHUU OUOJIOTUH;

dbopmupoBaHue y OOy4aromMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUKA B MPAKTUYECKOM JESITEIbHOCTU YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHMS YEJIOBEKOM >KHBOMU
IPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COONIOICHUS STHIECKHIX
HOPM MPHY IPOBEACHUH OMOJOTHYECKIX UCCIIEIOBAHMUIA;

OCO3HaHUE LEHHOCTH OWOJOTMYECKUX 3HAHWWA JUIS TOBBILICHHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, 4151 (GOPMUPOBAHMS HAYYHOTO MHUPOBO33PEHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEAHEBHOM KM3HU IS
OLICHKH MOCJIEACTBAN CBOEH JIEATEIBLHOCTH IO OTHOLIECHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COONIOJCHHE Mep NPODUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero o6pasoBanusi «buonorus», mzydaemas Ha
06a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
cocTtaB npeaMeTHON o0nacTu «EcTecTBeHHO-HAYUYHbBIE TIPEIMETHD».



Jlyist m3ydenust Ouonoruu Ha 6a30BOM YpOBHE CPETHEro 001Iero oopazoBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 ydaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B Hezeo).



Il. COILEPKXAHHUE YYEBHOI'O IPEIMETA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponp Ouonoruu B (QOpMUPOBAHMH COBPEMEHHOW HAy4YHOH KapTUHBI MHpA.
Cucrema OGMOJIOTUYECKHUX HAYK.

Mertob! MO3HAaHUS KUBOM IPUPOIBI (HAOTI0IEHUE, SKCIIEPUMEHT, OITUCaHuE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI SKUBOUW TPUPOIBI.

JlaGopaTopHble U MpakTUYeCKHEe PadoThI:

[Tpaktuueckas pabotaNe 1. «Mcmonb3oBaHuE pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKH KM3HW», «YPOBHHU OpraHU3aluu
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJBI W MHUHEpaIbHBIX BellecTB B KkieTke. llomnepxkanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpTUYHASA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeiakoB. buonorundeckue
byHKIIUU OEIIKOB.



depmenThl — Ouonormdyeckue Karanusatopbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuupuaHocts. KodepmeHTsl. BuTaMuHBL
Otnuuusa pepMEHTOB OT HEOPTAaHMYECKUX KAaTaIM3aTOPOB.

VYrneBonael: MoOHOcaxapuabl  (IJIIOKO3a, pubo3a U Je30Kkcupubo03a),
aucaxapuabel - (caxaposa, JIaKkTo3a) M MoJucaxapuibsl  (Kpaxmay, TJIMKOTEH,
1eJUT0I103a). buonornyeckue GyHKIMM yTIE€BOJOB.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
rupogoOHbie  cBolcTBAa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHUE
YIJIEBOAOB, OCIKOB U JIUMU0B KaK HICTOYHUKOB SHEPTHHU.

HykneunoBsie xkwucinorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuci0T. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kietke. Kiietounas teopust — npumep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Knerka xak menoctHas »uBas cuctema. OOmuMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekynasl /IHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oelika.

Tunel KJIETOK: »yKapuoOTHYecKas | mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnmHoMemOpanHbie opradHouabl kietku: JIIC, anmapar ['ombmxw,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxaeHne MUTOXOHIApHM M miactud. Buasl mmactun. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KapHoIlIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MOJIEKYITbI BOJIbI», «brocnuTes Oenka», « CTpoeHue MOJIEKYJITbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI



AT®», «CtpoeHre 3yKapHOTUYECKON KIETKW», «CTpOoeHuEe KUBOTHOU KIIETKH,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«Ctpoenue sifipa KIETKN», « Y TIeBOAbD, «JIMIuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEpPEHUM, HKCIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHasi pabora No 1. «M3yyeHue KaTaaIUTHUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHast pabora Ne 2. «M3ydeHuwe CTpOeHUS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMWIIISIITUS (PHEpreTuueckuid oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipollecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BemiecTB: aBTOTpOGHbIN U rerepoTpodHbiid. Posb dhepMeHTOB
B 0OMEHE BeIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3d. CperoBas U TeMHOBas (a3pl (doTocuHTe3a. Peaknuum
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a JUIs
KW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJIHDOBAHUE DSHEPrUUM B KIETKE. OTalbl JSHEPreTUYECKOro oOMeHa.
I'mukonu3. Bpoxkenue u ero Buibl. KHUCIOPOJHOE OKHUCIEHUE, WM KIETOUHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. DddexTUBHOCTD
SHEPreTUYECKOro OOMEHa.

Peaknmum MarpuuHoro cuHTe3a. I'enHetmueckas wuHbopmanms u JHK.
Peanuzanus reHetnueckoil mH(pOpManuMu B KIETKE. | €HETHMYECKUH KOI U €ro
cBoiicTBa. Tpanckpurus — Matpuuabii cuaTe3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchsauuu. KoaupoBanwe aMHHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmel xku3Hu — BUpYChl. ctopust oTkpsiTus Bupycos (. W.
NBanoBckuii). OcCOOEHHOCTH CTPOEHHUS U IKU3HEHHOTO IIHMKJIA BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedummra yenoeka (BUY) — BozOyaurens CITN/a.



OOpatHas ~ TpaHCKpUWIIIMA, peBepraza W wuHTerpasa. I[IpodumakTrka
pacrpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMbl: «Tumbel nutadgusy, «Metaboauzm», «MUTOXOHIPHY,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permukarusa JJTHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii 1uki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosiornueckne OCHOBBI PA3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OPTraHU3MOB.

Henenne knetkn — muto3. Ctagum mutosa. IIpoueccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3d. BUOJIOTUYECKUN CMBICI MUTO3A.

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HaJBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBEHHOE KIOHHpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JI CEJEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragun Mmeio3a. I[Iponecchl, mpoucXoasIiue Ha CTagusX Meno3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CIepMaTo30Hu[, SHUIIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpynsnus, opraHorere3. [loctamOpuoHanbHOE pa3Butve. THIbI
MOCTAMOPHOHAILHOTO Pa3BUTHA: TpsAMOE, HempsiMoe (MuunHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKJIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUui», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenune xpoMocoMbl», «Knerounsiii mukn», «Pemmukamua JIHK», «Murtosy,
«Meiozy», «lIpsmoe u HemnpsiMoe pa3BuUTUE», «l'aMeToreHe3 y MIEKONUTAOIINUX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJICKOTIUTAIOLIETO», «SMIeKIeTka MIeKonuTanero», «Kapuoknies B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEib-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpakTUYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOTpEenapaTax».

JlaGopatopHasi pabora Ne 4. «3yueHue CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOPHUOJIOTMM B CTAHOBJICHMM TE€HETHKH. BKiIag pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToApl TeHETHKU (TUOPUI0TOTUYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUSI MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpumHoe CKpeluuBaHue. 3aKOH eauHooOpasus THOPUIOB TIEPBOTO
nokosneHusa. IIpaBuno JOMUHUpOBaHUSA. 3aKOH pACIICIUICHHUS IPU3HAKOB.
I'unote3a ynuctoTel rameT. [loaHOE U HEMOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEOBAHUS
npu3HakoB.  l[uTOreHeTHYECKHE  OCHOBBI  IUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIU3UPYIOLIEr0 CKPeIluBaHUs
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJieJJOBaHUIO TeHOB. HapyllleHne cuernsieHusi reHOB B pe3yJibTaTe
KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHE KAPThI.



I'enetuka mosia. XpoMOCOMHOE OMpEACIICHUE MoJia. AYTOCOMBI U TOJIOBbIE
XpomMocoMbl. ['omoramerHele W reTeporaMeTHnle oOpraHusMbl. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBocTh. BUabl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Pone  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PHUKAITMOHHON N3MEHUYMBOCTU. BapuanimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAUYECTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacneacrBennasi, wiM reHOTHNHYECKasi, M3MEHUMBOCTh. KomOuHaTHBHAS
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTallMoHHast U3MEeHYMBOCTh. Kitaccudukaius MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHbIe. YacToTa U mpuuuHbl MyTaluii. MytareHasie (hakTopBbl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HAceICTBEeHHOW n3menurnBocty H. M. BaBumnoga.

BhesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: FreHeaIOTMUYECKUM, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIE C MOMOIIbIO
[II1P-anamm3a. HacneacTtBeHHbie 3a00JIeBaHUS YEIOBEKA: TI'€HHBIC OOJIC3HU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeApacloyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOT0 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICYEHUS TeHETUYECKUX
0osne3Held. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmubl ¥ CXEMBI: «MoHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
UTOTC€HETUYECKAsT OCHOBa», «3aKOH PACHICIUICHUS W €ro IUTOTeHETHYEeCKast
OCHOBa», «3aKOH  YHCTOTBI  ramet», «JlurubpumHoe  CKpenuBaHHE,
«luTomornyeckue OCHOBBI JUTHOPHUTHOTO CKpEIIMBAHUAY, «Meno3sy,
«B3auMonenCcTBrE AJUIENIBHBIX T'€HOB», «l'€HeTHMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mnoiyia», «3aKOHOMEPHOCTU HAacjleAOBaHUs,
CLUEIUIEHHOrO C mnosiom», «KapuoTumel YemoBeka © KUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MonudukanronHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmoHHAs U3MEHUYUBOCTHY.

O6opynoBanue: MoAeNU-aNMIIUKau «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonnoe nmomuuupoBanuey, «Jlurnbpumnoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHKPOCKOII W MuUKpompenapar «Jpo3zoduna» (Hopma, MyTaluu
(bOpMBI KPBUTLEB M OKPACKH TeTa), repobapuii «I opox moCeBHOW.

JlabopaTopHble U paKkTH4ecKne padoThbi:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yueHne MoAU(PUKAIIMOHHON U3MEHUYNBOCTH,
MOCTPOCHHE BAPUALIMOHHOIO PsAJia U BAPUALTMOHHON KPUBOW».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTanui y Ipo30(uiibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy».

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekuys Kak HayKa M IPOILECC. 3apOXKICHUE CEJIEKUNHA U JIOMECTHUKALUS.
Yuenue H. W. BaBumoBa o0 T1ieHTpax MPOUCXOXKIECHUSI U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. LIEHTpbl MpOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
OpOJa, ITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIMU. MacCoBbIi U MHAMBUIYaIbHbBIA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOPOICTBEHHOE
ckpeuiuBanue — HUHOpuAMHI. Yucrag nuHusa. CKpellMBaHUE YUCTHIX JIUHUH.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rtulOpuauzauus M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M
MOJyYCHUE MOJMIUVIONAOB. JIOCTHKEHHSI CEJNEKIIMU PACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. | €HHAs HMHKEHEpHS. ITarmbl
cozganust pexomOuHantHoM JIHK wu TpaHcrenHsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyiabTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBanve BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoryueckue W dtudyeckue  mpobmemb. MO —  reHermuecku
MOJU(UITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuiel m cxeMbl: Kapta «L[eHTphl NPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl qoManHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «OtmanéHnas rudpuau3anus», «PadoTer akagemuka M. @. MBaHoBay,
«Tomummongusy, «OObeKThl OuoTexHoNmorum», «KieTouHble KyJIbTYphl U
KJIOHUpPOBaHUE», « KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM.

O6GopynoBaHHe: MYJISKH TUTOJIOB M KOPHEIIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHwui, repoapuiit «CenbCKOX03IHCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKkTH4ecKne padoThbi:

OKcKypcusa«OCHOBHBIE METOJbl U JOCTHKEHHUS CEJIEKUHUH PACTEHUUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOT M.

[IpennoceulIku BO3HUKHOBEHHUS! HBOJIOLMOHHOW TEOPUU. ODBOJIIOLUOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CBuzerenbctBa 3BoJONMHU. [lajmeoHTONOrMYeCKHe: MOCIIEI0BATENbHOCTD
NOSIBJICHUS BHUJIOB B MaJlCOHTOJOTMYECKOW JIETONMHMCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaguyeckue: cXoJICTBO U paznuure hayH U Giop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W PA3NHUMsl SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTMYHbIC, aHaJOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTed y BCEX
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBWKYIIME CHUJIBI H3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeaeNEHHAsT W3MEHUYHUBOCTb,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Botonuu (CTI) n e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsnus kak eAMHKUIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((pakTophl) 3BOIMIOUMKA BHJIOB B MpUpOJE. MyTallMOHHBIN
npouecc M KOMOWMHATHMBHAS WM3MEHYMBOCTH. llomynsiimoHHBIE BOJHBI M Apeud
reHoB. M30is1ust 1 MUrpanusi.

EctecTBeHHBI OTOOp — HampaBiIsOmui (GakTop HBOMIOIUUA. DOPMEI
€CTECTBEHHOTO 0TOOA.

[IprcnocoO0neHHOCTh OPraHU3MOB Kak pe3ylibTaT 3BoMOIUH. [lpumeps
IPUCTIOCOOJICHH Y OPTaHI3MOB. ApoMOp( 036l ¥ HIANOATATTAIIHH.

Bun wu BumooOpazomBanme. Kputepum Buma. OcHOBHBIE  (POPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHIECKoe.

MaxkposBomonusi.  Dopmbl  3BoIIOLMU:  (UIETHYECKas, JUBEpreHTHas,
KOHBEpreHTHasl, napajjienbHas. HeoOpaTuMocTh 3BOIOIMH.

[TporcxoxieHre OT HecneuuaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anns. AJanTUBHAS paauarys.

JdeMoHcTpauuu:



IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mromiep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «[lomymsauum»,  «MyTtanuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Wnumoamantanum», «OOmas aereHepanus,
«/JIBmkymue cuibl 3BomoIuu», «Kapra-cxema wmapumpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pazoBaHue», « IKOJIOTHYECKOE BUI000Pa30BaAHUEY.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, KoJuieKiusl «[IpuMephl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS IBOJIONUNY, 00BEMHAA MOJEIb
«CTtpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, KoJieKius «DopMbl COXPaHHOCTH
HCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmojenb anmummkamus «llepexpéct
XpOMOCOM», BlIaXHble Tnpenapatrbl «Pa3Buthe HacekoMmoroy», «Pa3Butue
JATYUIKWA», MUKpornpenapaT «/pozoduia» (Hopma, myTauuu (popmbl KpbUILEB U
OKpPACKH TeJna).

JlaGopaTopHble U MpakTUYeCKHe padoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHue BHUJIOB O MOP(HOIOTHUUECKOMY
KPUTEPHUIOY.

JlabopartopHas pabora Ne 2. «Onucanue nmpucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe U pa3sBUTHE )KU3HHU Ha 3em.Ie.

JloHayuHble TIPEACTABICHUS O 3apOXKJICHMM >KU3HU. HayudHble THIOTE3bl
BO3HUKHOBEHHUSI KM3HM Ha 3emje: abuoreHe3 W NaHcrnepmus. XuUMUYEcKas
3BONIONMS. AOHMOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKOU 3BOMIOIMNA. HauanbHbIe Tarnbl
ounonornyeckoi sBommoruu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOIUSI.
®opMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPTraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3paM u nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickass d3pel. llameosolickas dspa u €€ mNEepUOAbl: KEMOPHICKUH,
OPJIOBUKCKHM, CUITYPUNUCKUN, TE€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30iickas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaiitHo3oiickasgs »d3pa W €€ Tepuoabl: IMAJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepuCTHKa KJIMMaTa U T€O0JOTrMYecKHuX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOIO U KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBNIEHHE, pacUBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpaxeHue HsBosrouuu. OCHOBHBIE
CUCTEMATHYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeacTaBieHUn O
MPOUCXOKJIECHUHM YesnoBeKa. MeTroabpl u3ydeHus aHTponoreHesa. CxonacrtBa u
pa3JINuus YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue  cwibl  (QakTopbl) — aHTpPOIOreHe3a. Hacnencteennas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHBIH 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUI TPYAA, MBILJIEHUE, PEYb.

OcCHOBHBIE CTaJ MU U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
ymenbid, Yenosek npaAmoxomdamui, YesmoBek HeaHaeprainbCKuM, YUeoBek
pa3ymHbIii. Haxonku ucCKoOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHU.

UYenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPONEOUHAsS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpualbHas),  MOHTOJOHJHAS
(a3uarcko-amMepuKaHcKas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEeJCTaBUTENICH
YeJIOBEYECKUX pPAC K YCJIOBHUSM CYIIECTBOBaHMS. EJUHCTBO uUenOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3amkHoBeHne ComMHEUHON CcUCTEMBI», «Pa3BuTuhe
opraHuyeckoro wMupa», «PacturenpHas kinetka», «KuBOTHasg KJIeTKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHass CHUCTEMa OPraHUYECKOro MHUPA»,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHSI YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIoBEeKa», «/lpeBHenmme moan», «lpeBHue momm», «llepsbie
COBPEMEHHBIE JII0IN», «HeT0BEeUeCKUE pach».

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, NUTEKAHTPONa, HEaHJAEPTAJblida, KPOMAaHBbOHIIA), CIECNKU WU
M300paXeHUsT KAMEHHBIX OpYAUH TMEepBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPHI,
pybmia, ckpebia), TeOXpoHOJoruueckas Tabmuma, Koyekuus «DPopMbl
COXPaHHOCTH HUCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTH4ecKne padoThl:

[Ipaktuueckas padota Ne 1. «M3ydeHne MCKOMAaeMbIX OCTaTKOB PACTEHUU W
KUBOTHBIX B KOJUIEKIIUSX).



DKCKypcus «IBOJIOUS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIA WA KPACBETUECKHUI My3€il).

Tema 3. Opranu3msl U OKpYysKaIas cpeaa.

DKOJIOrUs KaK HayKa. 3aJjau U pa3feibl SKOJOTUH. MeToAbl 3KOJIOTHYECKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

Oxosornueckue (aktopel. Krnaccudukamusi 5KoIOrHyeckux (PakToOpoB:
abnoTtuyeckue, OMOTHMYECKHME U aHTPOINOTreHHbIe. JleHcTBHE HSKOJOTHYECKHUX
(GaKkTOpOB Ha OPTraHU3MBI.

AbGuotuueckue (akToOpbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGnenusi  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (hakTOpHI. Bunnr OMOTHYECKUX B3aNMOJEVCTBUU:
KOHKYpPEHIIHS, XUIIIHUYECTBO, cMMOM03 U ero Gopmsl. [lapazutusm, koomnepanus,
MYTyalau3M, KOMMEHCaau3M (KBapTUPAHCTBO, HAXJECOHHYECTBO). AMEHCAIIU3M,
HEeWUTpanu3M. 3HaueHUE OUOTHYECKHX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKK nomyiasuud. OCHOBHBIE IOKa3aTENH
HNOMYJSUMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka YucIeHHOCTY MOMYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «IIpupoansie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJSIUU UHPy30pun-TyPenbkuy, «Iluiesbie nenm».

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH pacTeHUH W3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHas pabota Ne 4. «Brnusare cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuyeckas padota Ne 2. «IloacyéT mIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa 1 3K0JIOrHYeCKHe CUCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckass (numieBasi). Bunbi-nomunantel. CBs3u B
ouoneHose.

Dkoyornueckre cuctembl (dKocuctemsbl). [loHstTne 00 »dKocHCTEME W
ouoreoneHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BEIIECTB M OTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (muuieBble) YPOBHH OHKOCHUCTEMbI. [IuieBble LEeMu M CETH.
OcHOBHBIE TIOKAa3aTeIu HKOCUCTEMBI: OHoMmacca, MPOAYKIUS. DKOJIOTHYECKHE
NUPaMUIbL:  TPOJYKIMU, YHUCIEHHOCTH, Ouomaccel. CBOMCTBA DKOCHCTEM:
YCTOMYHUBOCTh, CAMOPETYJIsALIMS, pazBuTHE. CyKIIeCCHsl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WJIN IIUPOKOJIUCTBEHHOTO JIECa.

AHTPOIIOT€HHBIE  IKOCUCTEMBI.  ATpOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTop ycTOMUMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO M ero ¢GpyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aJIbHOW 3KOCUCTeMBI. J[MHamMHueckoe paBHOBecME U oOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXUMHUYECKHE LIUKIIBI JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B OMochepe 3emiin. AHTpONOTeHHbIE U3MEHEHUS B Ouocdepe.
['noGanbHbIE HKOJOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHnenue
O0ropa3zHoo0pa3usl Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA PallMOHAIBLHOTO
yIpaBIEHUA TPUPOJHBIMU peCypcaMH M HX HCHONb30BaHue. JlocTmxeHus
OMOJIOTUU U OXpaHa IPUPOABI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl n cxemsl: «llumesble nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemu mnuTtaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa u yenosex», «IKocucTeMa HIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOrOo  Jjeca», «buomeHo3 Bogoémay», «ArpoiueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICUCTBHUSI HA Ipupody», «BaxuHeWmmne UCTOYHUKHU
3arpsA3HEHUs] BO3JyXa M IPYHTOBBIX BoA», «llouBa — Ba)kHeWIasi cOCTaBIISIIOLIAS
o6uochepo», «Paktopel Aerpaganuu nouBy, «llapHuKoBbId 3PdherTy, «DaKTOpHI
PaIMOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmpoctpanenue xku3HH B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B mpupoze».

O6opynoBanue: Mojaenb-anmIukanus «Tunudabie OMOIIEHO3BI», TepOapwHii
«PacturenbHbIe COOOIIECTBAY, KOMUICKIINH «bHoleH03y, «BpeauTenn BaxkHEHITHX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu UM KOJJICKIIMM PAcCTCHUH W
KUBOTHBIX, IPUHAJUIEKAIINE K PAa3HbIM 3KOJIOTMYECKUM TpPyHIaM OJHOIO BHU/A,



Kpacnas xnura Poccuiickoit ®eneparuu, m300pakeHUs OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



I11. IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDHI

Cornmacho ®I'OC COO, ycranaBnuBarTCs TpeOOBaHUS K pPe3ylbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeJHero  ooOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIHMYHOCTHBIX PE3YJIbTATOB OCBOCHUS mpenmeTa «buomorus»
BBIJICJICHBI CIEIYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOUIMMHUCS POCCUMCKON
rPpaXJIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPEJACNICHUIO, HaJuyue MOTHBAIlMM K OOydYeHHI0 OHOJIOTHH,
IIEJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOCKICHWM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPATUIMN pPa3BUTHS OHOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCSl PYKOBOACTBOBATHCS B CBOCH
JEATCILHOCTH II€HHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMHU, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHE SKOJOTHYECKOrO0 IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH ILIEJIH U CTPOUTH KU3HECHHBIC TIJIaHBI.

JIMuyHOCTHBIE pe3yNbTaThl OCBOCHUA Mpeamera «buonorus» aocTuUraroTcs B
€IMHCTBE YYCOHOM W BOCIUTATCIBHOM JIEATCIIBHOCTH B COOTBETCTBHHU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE IMpaBHJIAMH W HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHUS U
CaMOpa3BUTHS, Ppa3BUTUA BHYTPEHHEH TMO3ULMU JUYHOCTH, MATPUOTU3MA,
YBOKECHUA K 3aKOHY U IPABOIOPAJKY, YEJTOBEKY TPyJa U CTapuIieMy MOKOJCHHUIO,
B3aMMHOI'0 YBa)KCHHS, OCpPEKHOIO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaauLMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, nNpuposie u
OKpY>Karollel cpee.

JIngyHOCTHBIE pPE3yNbTaThl OCBOCHUSA YyueOHOro mpeamera «buojgorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAKOIIUXCSl PYKOBOICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOXKJCHUH, COOTBETCTBYIOIIHUX
TPaAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOIO
OTBITA W OMbBITA JACATEILHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAINpPaBJICHUN
BOCITMTATEIbHON JAEATSIBbHOCTH, B TOM YHCJIE B YaCTH:

1)rpaskaaHncKoro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTh TPAXKJAHCKON MO3UIIMKM 00YyYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yUeOHBIX W MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXIACHUH CIIOPHBIX BOMPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBOXKEHHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTU IEpe.
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXeHUsAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHUMaHUE W peaju3anus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HH
(3mopoBoe  mHUTaHWE, COONIOJIEHWE TUTUEHUYECKUX TMPaBUI U HOPM,
cOalaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, pEryjspHas Qu3nyeckKas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

NOHUMAaHWE LEHHOCTH TMPaBWJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOII00UE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud U Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMUECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETAaeMble MpPU HU3YYEHUU OHOJIOTHH
3HAHUST W YMEHUS TMPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
IKOocHUcTEeM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEH  OKPYKaAIOIIEH
IPUPOAHON Cpejie, YMEHHE MPOTHO3HPOBATH HEOIATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;



HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NESATENBHOCTH HKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIiecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOIemM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaThb PECypCHble  MpPOOJIEMbl  Pa3BUTHUSA
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WCIIOJIb30BaTh TMOJy4daeMmble 3HAHWS MJIs aHaluu3a Hu
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMUYECKUE 3HAHMS IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMble 17 (POPMUPOBAHUA MHUPOBO33PEHUS OO0YyYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOLIEHAYUHbIE MOHSTHS, OTPaKarolIne
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SABJICHHE, MPOLECC,
CUCTEMA, Hay4yHbIN (haKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclleloBaHue,  HAONIOJIeHWe, U3MEPEHHE, OKCIePUMEHT U APYIHXx),
yYHUBEpCAJIbHbIE Yy4yeOHble JeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIue (dbopmMupoBaHue (G yHKUIMOHATBHOM
IPaMOTHOCTH M  COLUMAJIbHOM KOMIIETEHUMH OO0YyYaroluxcsi, CIHOCOOHOCTb
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCLMIIMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUS M  yHUBEpPCalbHbIE Yy4YeOHBbIC JICUCTBUS B
NIO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

MeranpenMeTHble pe3yJabTaTbl OCBOCHHSI MPOTrpaMMbl CPETHEro OOIIero
00pa30oBaHus JTOJKHBI OTpaXkaTh:

OBaanenue YHHUBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
JeUCTBUSIMM

1)0a30Bble JJOrMYecKHe AeiiCTBUS:

CaMOCTOATENTFHO  (OPMYJIHPOBATH W AKTyaIM3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPM OCBOCHMHU 3HAHUM MPUEMBI JIOTUUYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPAaBHCHHMS, KJIacCU(pUKAIIN, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYCCKUX TOHSATHH (BBIICIATh UX XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH
CBSI3M C APYTUMH MOHATUSMH );

ONpEeesATh IEIM JCATENbHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUM HX
JIOCTHKEHUS, COOTHOCHUTh PE3YJIbTAaThl ACATEIBHOCTH C IMOCTABJIECHHBIMU 1EIISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JUIsl 0OBSICHEHUS (PAaKTOB M SIBJICHUU
YKUBOU IIPUPOBI;

CTPOWTHh JIOTHYECKHWE PACCYXJCHHUS (MHAYKTUBHBIC, JIEAYKTHBHBIC, IO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOIBI U 3aKIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIE cpeacTBa JUIS peCTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TakKe  TMPOTUBOPEYHMH  Pa3HOr0  pojaa,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PELICHHS MPOOJIEMbI C YUETOM aHAIM3a HUMEIOIINXCS
MaTepHaJbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;



BHOCUTbH KOPPEKTHBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBHUAX  PEAJBHOIO,
BUPTYQJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX TPOOIIEM.

2)0a30Bble HCCJIeI0BaTEIbCKUE 1eHCTBHS:

BJIA/IETh HAaBbIKAMHU Y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHON JESATENbHOCTH,
HaBbIKaMHM  pa3pelieHusi npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOUCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJbl JAEATEIBHOCTH 110 IOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEpPHpeTald, NpeoOpa3oBaHUI0O M MPUMEHEHUI0 B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3JIAHUU Y4E€OHBIX U COLMATIbHBIX TPOEKTOB;

(opMUpOBaTh HAYYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHUEN,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (OpPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIBHOM
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUYMHHO-CJIICACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajauvy,
BBIIBUTATh THUIOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJIYYEHHbIE B XOJE PpEIICHHsS 3aJaud pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LIE€JICHANIPABICHHBIM TOUCK MEPEHOCa CPEJCTB M CHOCOOOB
nercTBUs B IPO(EeCCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO WU IMPAKTHUYECKYIO OO0JAaCTH
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE WJEH, MPEUIaraTb OPUTMHAJIBHBIE MOJIXOJbl M pElICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHUKAX HHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSAPHOW JUTepaType, OHOJOTMYECKHX CJIOBapsAX M
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VHTepHeTe), aHAIU3UPOBATh
UHGOPMAIMIO PAa3IUYHbIX BUAOB U (JOPM NPEJICTABICHUS, KPUTUIECKH OLICHUBATh
€€ JJOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTD;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otOope Ouonornyeckor MHGOpMAIN, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YUCOHBIX
3ajay;

npUOOpeTaTh OMBIT KMCHOIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
Oouosiornyeckor nHpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOJUIIbI, PUCYHKU
" pyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeACTBa Npu pabore cC
OuoJornyeckod HHGpOpMalUe: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, aOOpeBHATYPYy, HOMCHKJIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJHWYECKHE  CpPEJCTBA
HaTJIATHOCTH;

BJIaJICTh  HABBIKAMH  pACIIO3HABAaHWUSA W 3alIUThl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1)o0menne:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BceX c(epax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTE WM JTUCKYCCHUHU TIO CYIIECTBY OOCykJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHLHO BBHITIOJHCHUS TIpejiaraeMoun
3a/1a4, YIUTHIBATh MHTEPECHI W COTIACOBAHHOCTH MO3HIMN IPYTHUX YYACTHHKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAIbHBIC CpPEJCTBA OOINCHUS, TOHMMATh 3HAYCHUE
CONMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHUi,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, TPOSBISATh YBAKUTEIHLHOE OTHOIIEHNE K COOCCETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eATEJIbHOCTD:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYaTbHON
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH Ka)JI0T0 YjeHa KOJUICKTHBA;

NpUHUMATh 1€ COBMECTHOW  JCSTENLHOCTH, OpPraHWU30BbIBATH M|
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUXKCHHUIO: COCTABJIATH IUIAH JACHCTBHM,



pacnpenenarth poyid ¢ Y4ETOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pPE3yJbTaTbl
COBMECTHOM pabOThHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJA M KaXJIOI'O y4YaCTHHKA KOMAaHIbl B
oOIIMii pe3yNbTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

peajaraTtb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJEHU C IO3ULIHMH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEJCHHUE B PA3IUYHBIX
CUTYalUsIX, TPOSBIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OByageHne YHHUBEPCAIbHBIMHU PeryJIATHBHBIMH ACHCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISBICHUS MpPOOJIeM M UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JCHCTBUAX M MOCTYIKax MO OTHOUIEHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3aJladyu B 00pa3oBaTeIbHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATEJILHO  COCTAaBJISITh IUJIaH pEIIeHHs M[poOiemMbl C  y4ETOM
UMEIOILUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPENOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsTh paMKH Y4€OHOT0 MpeMeTa Ha OCHOBE JIMYHbBIX MPEIIOYTECHHI;

JIeJIaTh OCO3HAHHBIA BBIOOp, ApryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIULUMU B
pasHbIX OO0JIaCTAX 3HAHMM, MOCTOSIHHO TIOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBI YPOBEHBD.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBbHBIX MPOLECCOB, HUX pE3YyJbTaTOB H
OCHOBaHUH, MCIOJB30BaTh NMPUEMBI peIeKCHH IJisi OLEHKHU CHUTYyallud, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKHM M CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IPU AaHAIN3E pE3yJbTaTOB
NEeSATENBHOCTH;



3)npunsaTue cedsl U APYrux:

IpUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX M[pH aHAJIW3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

PU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU JPYTOro YeJOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pesynbTathl ocBoeHHs mporpammbel COO mo Ouosnoruu Ha
06a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI IO OCBOEHHUIO, HHTEPIPETALMH U
peoOpa30BaHUIO 3HAHUM, BUABI JACSITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3jMYHBIX Y4E€OHBIX CUTYyallUsX, a TAKKE B PEabHBIX
KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX ¢ Ouojorueidl. B mporpamme mnpeameTHble
pe3yabTaThl IPEICTaBICHbI 10 TOAaM 00yUYEeHHUS.

IIpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» ¢ 10
K1acce TOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTMHM B CUCTEME HAYUHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HDOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KAapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKUX U
3apyOC)KHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBLHOU
IPaMOTHOCTH Y€JIOBEKa IS pElIeHUs )KU3HEHHBIX 3a7a4;

YMEHHE PaCKphIBaTh COJIEpPKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIECTB W MpeBpalleHHe
SHEPrUu), FOMEOCTa3 (caMOperyssius), ypOBHEBask OpraHu3alus KUBbIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTb OWMOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IE€HTpajbHasg JOorMa MOJIEKYJsipHOM Ouosnoruun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IleHTpax MHOrooopasus u
MPOUCXOXKEHUS KyIbTypHBIX pacTeHuid H. V. BaBuioBa), onpenensarh rpaHUIIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIAJIETh METOJAMU HAYYHOTO MO3HAHUS B OMONOTUU: HAOIIOIEHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHu3alus U MNPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJly MCCIIEyeMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOITYYEHHBIX
pE3yNbTaTOB, MCHOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;



YMEHHUE BBIJCNATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB W MPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOZOTBOPEHUS, PA3MHOKEHUS, HWHIMBUIYaTbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

yMEHHE MPUMEHSTh MOJTyYEHHbIE 3HAHUS JUIsi OOBSICHEHMS] OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOMN
KU3HU C LETpl0 oOecreyeHus Oe30MacHOCTH CBOEro 3JI0POBbS U 3JI0POBbS
OKPYXAaIOIIUX JII0JIeH, COOII0/IEHNS HOPM IPaMOTHOT'O MOBEICHUS B OKPYKAIOIICH
OPUPOAHON cpelie, NMOHMMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHIKEHUIN
COBpEMEHHOM Oouonormu OMOTEXHONOTHI  JUISI  PaIMOHAIBHOTO
TIPUPOJIOTIOH30BAHHS;

yMEHHE peniaTh d3JEeMEHTapHble T'€HETHYECKHME 3aJaud Ha MOHO- U
IUTUOPUIHOE CKPEIIMBAaHUE, CIETUICHHOE HACJeJOBAaHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs sl TPEACKa3aHMsl HACleJOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINONHATh J1A0OPATOPHBIE M MPAKTUYECKHUE PabOThl, COONIOAATH
npaBuiia npu paboTe ¢ y4eOHbIM U 1a00PaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHMS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpeAICTBA MAacCOBOW MH(OpMALUY, HAYYHO-TIOMYIISIPHBIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MeauliHEe, ONOTEeXHOJOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYIO MH(DOPMALIUIO U3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH.

[IpenmMeTHble pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buonorus» ¢ 11
Kiacce OJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHHSA €CTECTBEHHBIX HayK, B (OPMHpPOBaHMH COBPEMEHHON €CTECTBEHHO-
HAayYHOW KapTUHBI MHpPAa U HAy4HOTO MHPOBO33PEHHS, O BKIIAJE POCCUHUCKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUs KU3HCHHBIX 3a7a4;

YMEHUE PpacCKphIBaTh COJIEp)KaHHWE OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
BUJI, TONYJISALKUSA, TeHO(OHA, SBOIONMS, ABIKYILNE CUiIbl ((haKTOPbhI) HBOJIOLNUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (HaKTOPHI,
KOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbl, LENu MUTaHUs,
IKOJIOTHYECKas MUpaMuaa, OHoreorneHos3, onocdepa;



YMEHUE u3JlaraTh OMOJIOrMYECKHe TeOopuH (SBONIIOLIMOHHAs Teopus Y.
JlapBruHa, CHHTETHMYECKash TEOpHUsl SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHus TJIaBHBIX HAIpPaBICHHUN U
nyteit sBomoruu A. H. CeBeprioBa, yuenns o 6uochepe B. WM. Bepnanuckoro),
ONPEAEIATh T'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOI0IeHHE U
ONMCAaHHUE JKUBBIX CHUCTEM, IMPOLECCOB U SIBIICHWUM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEIIMYMHAMHU, OOBSCHEHHE TMOITYYEHHBIX
pEe3yJbTAaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMEHUE
JenaTh BEIBOJBI HA OCHOBAHUU MTOJTYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OMOJIOTMYECKUX
OOBEKTOB: BHUJIOB, TMOMYJSIMN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B U HAKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JEWCTBHUSI SKOJIOTMYECKUX (DAKTOpPOB Ha OpraHU3MBbI, IepeHoca
BEUIECTB M MOTOKAa HSHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTH MOJTYyYEHHbIE 3HAHUS JUIsl OOBSACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PELICHWH B IOBCEIHEBHOMU
KU3HH C LEIbI0 oOecreyeHus O€30MaCHOCTU CBOEro 3/J0POBbS U 3JI0POBbS
OKPYXAaIOLUX JI0JEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHUS B OKpYKarolei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHMS JIOCTHIKEHUI
COBPEMEHHOW OMOJIOTHH ISl pAllMOHAILHOTO TPUPOAOIIOIb30BaHNUS;

YMEHHE penlaTh 3JI€MEHTapHble OMOJOTMYECKUE 3aJa4H, COCTABIATH CXEMBI
NEepEeHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHUE PabdOThl, COONIOAATH
npaBuiia Ipu padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHYECKH OICHMBATh U HHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHHKOB (CpPEeACTBa MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  TIJ00AJbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLICHMUS,
00001mas Ouosornueckyro MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHSITHIHBIN armapaT OMOJIOTHH.



IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3aejioB U TeM uugpoBbIe
Ne i/ P Kourpoabnbie | IlpakTnyeckue (upp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
bub6munoreka [JOK
. bronorms kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CCTEMEBI U NX OpraHU3aLus 1 bubmiorexa [TOK
P . https://m.edsoo.ru/7f41¢292
. bu6moreka [JOK
3 XUMHUYECKUH COCTaB U CTPOECHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENIEATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
Pa3smHOXXEHME M MHAMBUAYAIBHOE PAa3BUTHE bubmuorexa [IOK
5 5 1
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTh 1 M3MEHYHUBOCTD 8 15 bub6munorexa [JOK
OpPraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6nuoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6moreka [JOK
8 P 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [JOK
L IBOITIOLHOHHAA OHOTOT K o . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha 9 05 bubnuorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bub6munorexa [JOK
1
3 Opranu3MBl H OKpyXaiouLas cpeaa ° https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa v AKOJIOTHYECKHUE CHCTEMBI 9 bubamorera [IOK
B https://m.edsoo.ru/7f41cc74
bubnmoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 2.5



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

V.

HOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
o KosunyecTBo yacoB JaTa uzydyenus JJIeKTPOHHbIE
; uudposbie
n/ Tema ypoka
I Beero Konrpoasnsie | IIpakTtnyecku Motan dakT ob0pasoBaTejbHbIE
padoThbI e paboThbI pecypcbl
Bub6nunoreka IJOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Metoabl NO3HAHMS KUBOU
npuponsl. [IpakTuueckas padora
2 Ne 1 «Mcnons3oBanue 1 05 bubnuoreka [JOK
Pa3IMYHBIX METOJOB MPHU https://m.eds00.ru/863e6122
M3Y4YeHUU OMOTOTHYECKIX
00BEKTOBY
3 buonornyeckue cucTemsl, 1 bubmuoreka [JOK
IIPOLIECCHI U UX U3YYECHHE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KIIETKH. 1 bu6mmoreka I[JOK
Bona u MmunepanbHbIe con https://m.edso0.ru/863e674e
5 benku. CoctaB u ctpoeHue 1 bubnuoreka [JOK
0enKoB https://m.edso0.ru/863e6b72
depMeHTBI — OMOIOTHYeCKUe
karanuzaTopsl. JlabopaTopHas
5 pabora Ne 1 «3ydenue 1 05 bubnmoreka [IOK
KaTaINTUYECKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
(dhepmMeHTOB (Ha mpumMepe
ammIIa3bl WK KaTanas3bl)»



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

bub6nunoreka [JOK

! YraeBozel. JIumns: https://m.eds00.ru/863e6870

bub6mmoreka I[JOK

8 Hyxnenrosbie kucnorel. AT® https://m.edsoo.ru/863e6d5c

9 Hcropus 1 MeTonbl U3ydeHus bu6mumoreka [IOK
kietku. Kinerounas teopust https://m.edso0.ru/863e6e88

10 KneTka kak 1eiocTHasi >kuBast
cucTreMa
CtpoeHune 3yKapruoTHYECKOM
kieTku. Jlaboparoprast pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PacTeHUH, )KUBOTHBIX, bubmorexa LHOK

11 . 0.5 https://m.edso0.ru/863e6ff0
rpH0oB 1 GakTepuid nox https://m.edso0.ru/863e716¢
MHKPOCKOITOM Ha TOTOBBIX
MHUKpOIpenaparax u ux
OITCAHUEY

12 OOMeH BemecTB WITH bu6mmoreka I[JOK
MeTaboJIu3M https://m.eds00.ru/863e766¢

Bu6nunorexka [JOK
13 PotocuiTes. XeMOCHHTES https://m.edso0.ru/863e7c98
. bu6nmoreka [JOK

14 Dnepretieckuii oOmen https://m.edsoo.ru/863e7aae
Ku3HEHHBIN UK KICTKU.

Jenenue kneTku. MuTos.

15 JlabGopatopHas pabora Ne 3 05 bubnnoreka [HOK
«Habnronenue MuTo3a B https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIIKa JIyKa
Ha TOTOBBIX MUKpOITpEnaparax»

16 Buocuures Oenka. Peakiusa bu6nmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MaTpuvIHOTr O CUHTE3a

https://m.edso0.ru/863e796e

17 Tpancnsamus — 6uocunTes bu6mmoreka [IOK
Oenka https://m.edso0.ru/863e796e

18 Hexnerounsie popmbl )KU3HU — bubnunoreka [HOK
BHUPYCBI https://m.eds00.ru/863e7540

bu6mmoreka [JOK
DopMBI pa3MHOKCHHS
19 OO AHIAMOB https://m.edso0.ru/863e81b6
p https://m.edso0.ru/863e831e
N bu6mmoreka [JOK

20 Metios https://m.edsoo.ru/863e7f4a
Ob6pa3oBanue U pa3BUTHE
ITOJIOBBIX KJIETOK.

OnoI0TBOpEHME. Bu6 10K
HOIHOTEKA

21 Jlaboparopnas padora No 4 0.5 https://m.eds00.ru/863e81b6
«3ydenue cTpOeHHS MOJIOBBIX
KJICTOK HA I'OTOBBLIX
MUKpOIIpenapaTax»

29 NHnuBuayansHOE pa3BUTHE bubanoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneruka — Hayka o

23 Haclie CTBeHHogTI/I u bubmorexa LOK

a https://m.edso0.ru/863e8612
N3MCHYMUBOCTHU
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 MIPU3HAKOB. MOHOrHOpHIHOE bubmnorexa [OK
p ) pHA https://m.eds00.ru/863e8878
CKpEIIMBaHUE
UTHOPUIHOE CKPEIIUBAHHE.
A Pt petl bubmnoreka IJOK
25 3aKOH HE3aBUCHUMOTO

HacCJICAOBaHUA ITPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

CuenuieHHOE HaclIe0BaHUE
npu3HaKoB. JlaboparopHas
paborta Ne 5 «M3yuyenue
pe3yIbTaTOB MOHOTUOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y
JpOo30(UITBI HA TOTOBBIX
MUKpOIpenapaTax

0.5

bu6nmoreka [JOK
https://m.edso0.ru/863e8c60

27

T'enetuka noma. Hacinenosanue
MPU3HAKOB, CIEIIJIEHHBIX C
IOJIOM

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

28

M3MeHYHNBOCTb.
Henacnencreennas
M3MEHYMBOCTh. JlabopaTopHas
paborta Ne 6. U3yuenue

MO (DUKAITOHH O
W3MEHYUBOCTH, IOCTPOCHHE
BapHaIlMOHHOTO psijia U
BAPUALIMOHHOMN KPUBOW»

0.5

bu6mumoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrBenHas HN3MEHUHBOCTb.
JlaGopatopHas pabora Ne 7.
«AHaIM3 MyTalui y Ap030QUITBI
Ha TOTOBBIX MHUKpOIIpenapaTax»

0.5

bub6nunoreka [JOK
https://m.edsoo.ru/863e8efe

30

T'eneruka yenoBeka

bubmuoreka IJOK
https://m.edso0.ru/863e8d78

31

PesepBHelIit ypok. O6001IeH e
o Teme «HacneacTBeHHOCTD U
HU3MCHYUBOCTHL OPraHU3MOB»

32

Cenekius Kak HayKa u MPOIeCcC

bubmnoreka I[IOK
https://m.edso0.ru/863e9214



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

MeToapl U JOCTHAKESHUS

33 CEJIEKIINHU PACTEHUH U 1 bubmmorexa [OK
HHp https://m.edso0.ru/863e9214
JKHNBOTHBIX
34 buorexHonmorus kak oTpacib 1 bubmuoreka [JOK
IIPOU3BOJCTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOI'PAMME



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

10 b KJIACC

N KoauyecTBo yacoB Jarta uzy4yenus JIeKTPOHHBbIE
n/ Tema ypoka wHppoEbie
I Beero Kontpoubnbie | [IpakTtnyeckn Maan dakT o0paszoBaTebHbIE
padoThI e padoThl pecypchl
bubmuoreka [{OK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Metoabl HO3HAHMS KUBOU
npuponsl. [IpakTuueckas pabora
Ne 1 «Mcnons30oBaHue Bub6nunoreka [JOK
1 0.5
Pa3IMYHBIX METOJIOB MPHU https://m.eds00.ru/863e6122
M3y4EHUN OMOJTOTUUECKHUX
00BEKTOBY
buonorndyeckue CUCTEMEL, 1 bubmnoreka IJOK
IPOLIECCHI U UX U3YYEHUE https://m.edsoo.ru/863e6564
XYUMHUYECKUH COCTaB KICTKU. 1 Bu6nunorexka [JOK
Bona u munepaibHbie coln https://m.edso0.ru/863e674e
benku. CoctaB u cTpoeHue 1 bubnnoreka [HOK
OeNKoB https://m.eds00.ru/863e6b72
depMeHThl — OHOIOrHYecKre
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue 1 05 bub6mmoreka [IOK
KaTaJIMTUYECKOW aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpuMepe
aMuJIa3bl WA KaTalla3bl)y»
Bbub6nunoreka [JOK
YraeBozel. JIumns: . https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bub6nunoreka [JOK

8 Hyrnenrospie kucaorer. AT® https://m.edso0.ru/863e6d5¢c

9 Hctopus u MmeTonbl U3y4eHUs bu6mmoreka [JOK
kietku. Knerounas reopust https://m.eds00.ru/863e6e88

10 Knerka kak neiaocTHas KuBas
cucrTema
CtpoeHue 3yKapruoTHUIeCKOM
kietku. JJabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PACTEHUM, )KUBOTHBIX, bubnnorexa [OK

11 FpuGOB 1 GaKTepHii 1O 0.5 https://m.eds00.ru/863e6ff0

https://m.edsoo.ru/863e716¢
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
OITUCAHHE

12 OOMeH BelecTB UiIn bubmuoreka [JOK
MeTaboIu3M https://m.eds00.ru/863e766¢

bu6mmoreka [JOK

13 | Porocuntes. Xemocumtes https://m.eds00.ru/863e7c98

. bubmuoreka [JOK

14 Snepretieckuii odmen https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.

Henenue kineTku. MuTo3s.

15 JIaGoparopHas padora Ne 3 05 bu6mumoreka [IOK
«Habmronenue Murosa B https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpeITKa JIyKa
Ha TOTOBBIX MUKPOIpEnaparax»»

16 Buocunres Oenka. Peakius Bub6nunoreka IJOK
MaTpUYHOI'0 CHUHTE3a https://m.eds00.ru/863e796e

17 Tpancnsaius — 6uocuHTes3 bubmuoreka [IOK
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Oenka https://m.edso0.ru/863e796e

18 Hexnerounsie popMbl )KU3HU — bu6mmoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
DOopMBI Pa3MHOXKEHUS Bubmuorexa [JOK

19 o I; 3p0 https://m.edso00.ru/863e81b6

PraHU3MOB https://m.edso0.ru/863e831e
bubmuoreka [{OK

2 Meli

0 onos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE
ITOJIOBBIX KIICTOK.
Omiog0TBOpEHHE. Eu 10K

HOJIUOTCKA
21 J1ab 6ota Ne 4 0.5
abopatopHad pabora A2 https://m.edso0.ru/863e81b6

«M3ydenue cTpoeHHS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

99 NunuBuayanpHOE pa3BUTHE bubnnoreka LIOK
OpPT'aHHU3MOB https://m.eds00.ru/863e8436
T'eneruka — Hayka o

23 HacJe CTBeHHocyTI; u Buémiorexa ITOK

a https://m.eds00.ru/863e86f2
W3MEHYUBOCTHU
3aKOHOMEPHOCTH HACJICIOBAHUS
24 IIpU3HaKoB. MOHOrHOpHUIHOE bubmorexa HOK
p ) P https://m.eds00.ru/863e8878
CKpCIIMBaHUE
UTMOPUIHOE CKPELLIMBAHUE.,
25 )?i[aKOH EejaBI/ICI/INII)Olfg bubmorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHMsI TPU3HAKOB
CremieHHoe HacleJ0BaHue BuG OK
26 npu3HakoB. JlaboparopHas 0.5 nommoreka L

pabota Ne 5 «M3yuyenue

https://m.edso0.ru/863e8c60
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pe3yJIbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIUBAHUS Y
JPO30(Q Tl Ha TOTOBBIX

MUKpOIIpenaparax»
I'eneruka nona. Hacinemopanue
27 MIPU3HAKOB, CIICTVICHHBIX C bubmmorera [OK
https://m.edsoo.ru/863e8c60
TTOJIOM
M3MeHYNBOCTb.
Henacnencreennas
M3MEeHUYUBOCTh. JlabopaTopHas
28 paborta Ne 6. U3yuenue 05 bubnnoreka [HOK
MO (DUKAITOHH O https://m.edso0.ru/863e8efe
M3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO PsJia U
BAPUALIMOHHOU KPUBOW»
HacnencreenHass ”BMEHUYHUBOCTb.
29 JIaGoparophas pabora Ne 7. 05 bu6mumoreka [IOK
«AHaM3 MyTalui y Ap030(UITBI https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOIIpENapaTax
bubmuoreka IJOK
30 Tenierika sesopeka https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O6001IeHNE
31 o teme «HaciencTBeHHOCTh U
W3MEHYUBOCTH OPTAHU3MOBY
32 Cenekius Kak HayKa H MPOIIECC bubmorexa LHOK
https://m.edsoo.ru/863e9214
Meronbl n z[ocmxci:Hm BuGmiorexa LJOK
33 CEJICKITUU PaCTCHUH 1

KHNBOTHBIX

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



https://m.edsoo.ru/863e8c60
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34 buorexHomorus kak orpacib 1 bub6mmoreka [IOK
MPOU3BO/ICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 1O 34

[NPOI'PAMME



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

116 KJIACC

KosmmuecTBo yacoB Jara uzy4enus DJIeKTPOHHbIE
Ne ugposbie
Tema ypoka unp
n/n Beero Kontpoabnsie | IIpakTHueckue | [Lyan dakr oOpasoBaTe/IbHbIE
padoThbI padoThbI pecypcbl
1 DBOJIIOIIUS U METOJIBI €€ 1 bu6mmoreka [JOK
W3yYCHUS https://m.edso0.ru/863ea20e
5 Ucropus pa3Butus 1 bubnunorexa [JOK
MIPEACTABICHUH 00 IBOJIOIINHT https://m.eds00.ru/863e9570
bub6mmoreka [JOK
3 Mipoopormions 1 https://m.edsoo.ru/863e9cle
[Tomynsmumst Kak dJIeMeHTapHast
eIMHUIIA BUJIA U DBOJOIIHH.
4 JIHa60 I:TO HI;H abora ;0 1 1 0.5 bubmorexa HOK
paTOpHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(OITOrHYECKOMY KPUTEPHUIO)
5 JIBMOKYIIME CUITBI (3JIEMEHTapHbIE 1 bubmuorexa [IOK
(hakTOpBI) IBOIOIIUN https://m.edso0.ru/863e9da4
6 EcTecTBennsIit oTO0p U ero 1 bubnuoreka [IOK
bopMBI https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB Bubs OK
7 1 BHJI000pa30BaHUE. 1 0.5 nommorexa I

JlabopaTopHnas pabora Ne 2
«Ornurcanue mprucrnocodIeHHOCTH

https://m.edsoo.ru/863e9fde
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opraHu3ma u € OTHOCHTEIBHOTO
XapakTepa

HaHpaBJ’ICHI/IH U IIyTHU

bubmoreka [JOK

8
MAaKpO3BOJIFOIIUHA https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 3BOTFOITUN
10 Ucrtopus xxu3nu Ha 3emiie u
METO/bI €€ U3YUYCHHUS
11 ['unoTe3sl IpONCX 0K ACHUS bu6mmoreka [JOK
JKU3HU Ha 3eMiie https://m.edso0.ru/863ea5a6
12 PazBuTue x)u3Hu Ha 3emMiie 1o bu6mmorexa [JOK
3paM U Nepuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl BONIOIHIH
PacTUTEIHHOTO U )KUBOTHOTO
mupa. [IpakTrueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3ydeHne uckomnaembIx https://m.edsoo.ru/863ea8bc
OCTAaTKOB PACTCHHUU U JKUBOTHBIX
B KOJUICKIIHSIX)
CoBpeMeHHas cuctema bubnuorexa [{OK
14
OpraHU4YECKOro MUpa https://m.edso0.ru/863ea48e
DBOIIIOIUS YEJIOBEKa bubmuoreka IJOK
15
(a"TpOmOreHe3) https://m.edsoo0.ru/863eac2c
JiBuxymue cuibl (paKTopsl) bubnuoreka LIOK
16
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTaJIUU IBOJIIOLUN
YesioBeKa
18 YenoBeueckue pachl U bubnuorexa [{OK
MPUPOJHBIE ANATITALIUN YEIOBEKA https://m.edsoo.ru/863eaea?2
19 PesepBHbIil ypok. O00011€HKE 110



https://m.edsoo.ru/863e9c1e
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TeMe «BO3HUKHOBEHHUE U
Pa3BUTHC ) KU3HU HaA 3eme»

20 DKOJOrHs KaK HayKa
Cpensl oouTanus u bub6munoreka [JOK
21
AKOJIOTUYECKUE PAKTOPHI https://m.edsoo.ru/863eafec
AbGuotnueckue GakTopbl.
JlaboparopHuas pabora Ne 3.
«Mopdomoruueckue
29 0COOCHHOCTH pacTEeHUH U3 05 bubnuoreka [IOK
Pa3HBIX MECT OOUTAHUSY. https://m.edso00.ru/863eb10e
JlaGopatopHas pabota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYCay»
bu6moreka [JOK
23 buorureckue paxrops: https://m.edso00.ru/863eb348
DKOJOrHYecKre XapaKTepUCTUKHI
nonynsauuu. [TpakTudeckast
24 pabota Ne 2 «IToacuér moTHOCTH 0.5
MOMYJIALMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0mrecTBa OpraHu3MOB — but6munoreka [JOK
OHOoLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CHCTEMBI bubnuorexa [JOK
(aKOCHCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE MTOKa3aTeNN
97 SKOCUCTEMBI. DKOJIOTHYECKHE bubnuoreka [JOK

nupamubl. CBONCTBA HKOCHUCTEM.
Cyxueccust

https://m.edsoo.ru/863eb5fa
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28

HpI/IpOI[HBIe O9KOCHCTEMbI

29 AHTPONIOr€HHBIE IKOCHUCTEMBI

30 buocdepa — rmobanbnas 1 bubmmorexa [IOK
3KOCUCTEMA 3EMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnuorexa [JOK
o6uocdepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onochepe 3emn 1

33 CocyriecTBoBaHHE TPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001menne

34 teMbl «Coo0riecTBa u 1
IKOJIOTHUECKUE CUCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOI'PAMME



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

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHON MNOANUCHIO

MYHULUMUMNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJ/IbHOE 20.10.26 14:55 (MSK)
YYPEXXAEHMUE "CPEAHSASA OBLLLIEOBPA3OBATEJIbHASA LLIKOJIA N24 UM.

FTEPOS1 COBETCKOIO COHO3A B.J1. CABEJIbEBA" TOPOJA CYJAKA

PECMNYBJINKU KPbIM, BasunkuHa Eerenns BnagummposHa

MpocTasa noanucb




