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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIIOTUM TEOPETHUECKYIO OCHOBY IS
OTpeeNieHUs] TMOAXOA0B K (POPMHPOBAHHIO COJCpXKAHUS Y4eOHOTO MpeaMeTa
«buonorus» cocraBuiM: KoHuenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIE, COJEpXk aHUs, pe3ylbTaToB OOy4YEeHHS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUSA 00 OOIMIMX LEIX U
OPUHLMIAX, XapPaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
oOmiero oOpazoBanusi B Poccuiickoil ®denepanuu, a TakKe IOJIO0KEHUS O
cnenuduke OMOJIOrHH, €€ 3HAYEHUU B MMO3HAHUM KUBOM MPUPOJIBI U 00ECIIEYEHU N
CYLIECTBOBAaHUA ueiOBeYeCKOro oOmiecTBa. COrMacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpesieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormu na€T TpenCTaBIeHHWE O IEesIX, o0 oOmei
CTpaTerud OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYaAIOIIUXCS CpPEICTBAMHU
yuebHOoro mpenMera «buomorus», onpenenser o00s3aTENbHOE MPEIMETHOE
COJIep’)KaHue, €ro CTPYKTypy, pacopeleleHue 1o pa3ieiaM U TeMmawm,
PEKOMEHIYyEMYIO TIOCIIE0BATENIbHOCTh U3YUEHHsI yUeOHOro Marepuaia ¢ y4éToM
MEXIPEAMETHbIX M BHYTPUIIPEIMETHBIX CBA3€H, JOIMKH 00pa3oBaTEeIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaroImmuxcs.

B nporpamme mo OuoiorumM TakXKe yUYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM pe3yJbTaTam
oOyduenusi B (GOPMHPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
NeSTENHbHOCTH/Y4EOHBIX JCUCTBUN OO0ydYalomMXCa IO OCBOCHHUIO COJEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peaan30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Yy4Y€HUU Ouonoruu, Omarojaps 4emMy B Hei
IPOCMATPUBAETCS  HAMNPABICEHHOCTh HAa PpPa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUI O 3J0POBOM
o0Opa3e >XKHU3HM U OEpeKHbIM OTHOUIEHHUEM K OKpY)Karouled NPUPOAHOU cpee.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOLIEOMOJIOTUYECKUX TEOPUH, a TaKkKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJOTUM YAENEHO BHHUMAHHE HCIOJIb30BAHUIO
NOJTyYCHHBIX 3HAHUW B MTOBCEIHEBHOMN JKU3HU JJISl PEIICHHUS MPUKIATHBIX 33714, B
TOM 4YHCJE: MPOPMIAKTUKU HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS AKOJIOTUYECKU
1eJecO00pa3HOro TMOBEJIEHUS B OKpY)KaloUIed MNpUPOJHON cpele, aHaiu3a
BIIMSTHHSI XO3SMCTBEHHOW JIEATENHHOCTH YEJIOBEKAa HAa COCTOSHHE TMPHUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPHUKJIAIHON HAPABICHHOCTH
yuebHoro mpeamera «buoJIorus) MPOIUKTOBAHO HEOOXOIMMOCTHIO 00ECIIeUCHHUS



YCIIOBHUM JUIsSl pElIeHUs] OJJHOW M3 aKTyaJbHBIX 3aJa4 IIKOJIbHOI'O OMOJIOrMYECKOTro
oOpa3zoBaHus, KoTopas mpennonaraer (GopMUpoBaHHE Y  OOyYaroIIUXCs
CIIOCOOHOCTH aJJaTUPOBAThC K W3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpA.

buosioruss Ha ypoBHE cpeaHero oomero oOpa3oBaHMsI 3aHMMAET BaKHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYUYAIOIIMXCSA TMPEJCTABICHUN O
HAy4YHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOU mpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid W SBOJIOLUHU, CO3JAET
yCIIOBUSL  JUISi:  TO3HAHWUSI  3aKOHOB  JKMBOW  MPHUPOJBI,  (POPMUPOBAHUS
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3omacHoro obpasa
KU3HU, YKOJIOTUYECKOTO MBILIUICHHS, IGHHOCTHOTO OTHOILIEHHUS K dKUBOW MPUPOJIE
U YEIIOBEKY.

Bonbiioe 3HaueHre OUOIOTUsl UMEET TAKXKE JUISl PEIIeHHs] BOCIUTATENbHbBIX U
pa3BUBAIOLIMX  3a/Jad  CpeaHero  ooOmero  00pa3oBaHMs,  COLMATM3ALUU
oOyuaronuxcs. M3ydenune 6uonoruu oOecrieyuBaeT yCiaoBHs JUisl (GOPMUPOBAHUS
WUHTEIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTErpaluu OHOJOTMYECKUX 3HAHUMA C
NPEICTABICHUSIMHU U3 JAPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XHMHUH
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS O MpeJAHA3HAYEHUH YYEOHOro 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
OCYHIECTBJIEH C MO3MLMHA KyJIbTYpOCOOOpPA3HOrO0 MOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OO0y4Yaronifecs: JOHKHBI OCBOUTHh 3HAHWS M YMEHHUS, 3HAYMMBIE JUIS
dbopmupoBaHus o0OIIEH KyJIbTyphbl, OMNPEACIAIONIME aJCKBATHOE IOBEJICHUE
YeloBeKa B OKpYXKarolled MPHUPOIHOM cpese, BOCTPEOOBAaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU aesaTenbHOCTH. Oco0oe MeCTO B ATOM cCUCTEMe 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHH, KOTOPBIE CIy»KaT OCHOBOM i (OpMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[ECHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrNYECKOro 00pa30BaHMUS.

CTpyKTypupoBaHHE COJCpXKaHUS y4yeOHOro Marepuajga B IMPOrpamMMme IO
OMOJNIOTMHM OCYIIECTBICHO C€ YYETOM MPUOPUTETHOTO 3HAUYECHHUA 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSAX KUBOU MPHUPOJbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUHU € 3TUM B CTPYKTYype yueOHOro npeamMera «buonorus»
BBIJICJICHBI CIEAYIOLINE coAepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToibl
HAy4YHOrO MO3HaHUD», «KieTka kak Oumonoruyeckas cucreMay, «OpraHu3Mm Kak



Oouonoruueckas cucrema», «CucteMa M MHOrooOpa3ve OpPraHMUYECKOTO MHpPay,
«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 MPUOOpPETeHHE yMEHUM
UCIOJIb30BaTh ATH 3HAHUSA JJIs TPAMOTHBIX JEWCTBUM B OTHOUIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUNYHBIX )KU3HEHHBIX MPOOIIEM.

JoctwkeHnue 1enu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a3o0BoM
ypOBHE 00€CTIeUrNBAETCS PEUICHUEM CIEYIOIINX 3a7a4:

OCBOCHHME OOYyYaIOIIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUINOTE3aX, MpaBuiax, Cly>Kalux OCHOBOM
st GOPMHUPOBAHUS TPEICTABIEHUNH O €CTECTBEHHO-HAy4YHOW KapTUHE MHUpa, O
METOJIaX HAyYHOI'O MO3HAHMSI, CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHM3aIlMH, BBIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopMUpoBaHUE y OOYYalOIIMXCS TMO3HABATENbHBIX, MHTEJUIEKTYyalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHalIM3a JAaHHBIX O MYyTIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISAOB, MJIEH W TOAXOJOB K M3YyUYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydarommxcs oOmed KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOW MPUPOJAbl HA OCHOBAaHMUU 3HAHUUA W OMNbITA, MOJYYEHHBIX NPH
U3y4eHUU OUOJIOTUH;

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

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXXHOCTH ITO3HAHMSI YEIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COONIOICHUS STHIECKHIX
HOPM MPHY IPOBEACHUH OMOJOTHYECKIX UCCIIEIOBAHMUIA;

OCO3HaHUE LEHHOCTH OWOJOTrMYECKUX 3HAHWUW [UIsl TOBBIIICHUS 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 COOJIOJIGHHE MEp MPOPUIAKTUKH
3a00JIeBaHUM.

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



Jliist u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpPEeHETo 00Iero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 4daca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 yac B Hezeo).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

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

MeTtobl MO3HAHUS KUBOM PUPOBI (HAOII0IEHUE, SKCIIEPUMEHT, OITUCAaHUE,
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 MpakTUYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «lcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUA.

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

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIM, MOMYJISIIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU 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 BOJABl U MHUHEpaIbHBIX BemlecTB B kieTke. lloanepxkanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnmblie 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormdeckue
byHKIIUU OEIIKOB.



depmenThl — Ouonormueckue Katanu3aTtopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuupuaHocts. KodepmeHTsl. BuTaMuHBL
Otnuuusa pepMEHTOB OT HEOPTAaHMYECKUX KAaTaIM3aTOPOB.

VYrneBonael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30KcHpud03a),
aucaxapuabel - (caxaposa, JIaKkTo3a) M MoJucaxapuibsl  (Kpaxmay, TJIMKOTEH,
1eJuI0I03a). buongornyeckue GyHKIMM yrieBoI0B.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
ruipo@oOHbie  cBoMcTBa. buonorndeckue GyHkiuuu JunuaoB.  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 teopus — npumMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Knerka xak menoctHas >kuBas cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekynasl /IHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oelika.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotruyeckas. OcoOeHHOCTH
CTpO€HHUs MpokKapuoTuyeckor kierku. Kiierounass crenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIIETOYHAsl CTEHKA, MIMKOKAIHMKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Nonbmxku,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxkneHne MUTOXOHIApUM u TacTua. Bupel minactua. HememOpaHHbIe
OpraHouAbl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKU. QyHKIIMM OPraHOMIOB KIIETKH. BKIIIOUeHuUs.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KapHOoIlIa3Ma, 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. ®pankiun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoue», «PacnpeneneHne XMMHYECKUX JIEMEHTOB B )KUBOU IIPUPOJECH.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOAbI, «bruocunres 0enkay, «CTpoeHre MOJIEKYJIbl Oeskay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI



AT®», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE MKUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«Ctpoenue sijipa KIETKN», « Y TIeBOAbD, «JIUmuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEPEHUi, HKCIIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHass padora Ne 1. «M3yueHue KaTalIUTHUECKOW aKTHUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHasi pabota No 2. «M3ydeHuwe cTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7Ku3HenesITeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMWIIISIITUSL (DHEpreTUuecKuid OOMEH) — JIBe CTOPOHBI €IMHOrO Ipolecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tunbel oOMeHa BeliecTB: aBTOTpOdHbINA U TerepoTpodHbIil. Poibs dhepMeHTOB
B 0OMEHE BeIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3. CpetoBass W TeMHOBas (a3pl ¢GoTocuHTe3a. Peakuuu
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a JUIs
KW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJUPOBAaHHE DSHEPIrUM B KIETKE. OTambl DSHEPreTHYECKOro OOMeHa.
I'mukonu3. Bpoxkenue u ero Buibl. KHUCIOPOJHOE OKHUCIEHUE, WM KIETOUHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECKOro OOMEHa.

Peaknmum MarpuuHoro cuHTe3a. I'enHetmueckas wuHbopmanms u JHK.
Peanuzanusi reHetnueckodl mHpopmanuu B KiIeTKe. ['eHEeTHYecKWil KOA M €ero
cBoiicTBa. Tpanckpurus — Matpuuabii cuaTe3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchusauuu. KoaupoBanue aMHUHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popmsbl xu3HN — BUpYChl. Uctopust oTkpeiTus Bupycos (. U.
NBanoBckuii). OcCOOEHHOCTH CTPOEHHUS U IKU3HEHHOTO IIHMKJIA BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedumura dyenoeka (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 nutanusy, «Metaboausm», «MHUTOXOHAPHSI,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHue KIETKW», MoJeib cTpykTypbl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsiii 1uki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[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
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctagum mutosa. IIpoueccel, mpoucxoasume Ha
pPa3HBIX CTAAUAX MUTO3a. bUOJOTUYECKHAN CMBICI MUTO3A.

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

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

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragum Mmerioza. I[lponecchl, mpoucXoAsIIMe Ha CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 0Opa3oBaHUSA TIOJIOBBIX KJIETOK Y YKUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CnepMaTo30Hu[, SHUIIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAIMOPHOHANILHOTO PAa3BUTHA: TPsSMOE, HempsiMoe (IMUMHOYHOE). BrusiHue



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

Poct u pa3Butue pactenuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratuBHOoe pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwiii mukin», «Pemmukamus JTHK», «Mutos»,
«Meiozy», «lIpsmoe u HenpsiMoe pa3BuTue», «l'aMeToreHe3 y MIEKONUTAKIINX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJIEKOTIMTAIOLIETO», «SiekneTka MieKkonuTarmero», «Kapuoknues 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 JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYMBOCTH OPraHU3MOB.

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

3aKOHOMEPHOCTH HACII€IOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE [. MeHnenem.
MoHornbpumHoe CKpelmrBaHue. 3aKOH €IWHO-00pa3usi THOPHUIOB TIEPBOTO
nokosneHusd. IlpaBuno JOMUHUpOBaHUSA. 3aKOH paCIICIUICHHUS IPU3HAKOB.
I'unote3a ynuctoTel rameT. [loaHOE U HEMOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHUS
npu3HakoB.  l[uTOreHeTHYECKHE  OCHOBBI  IUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanu3upymoniee ckpenuBanue. Vcrnoiap30BaHrue aHATU3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne cliensieHrs reHoB B pe3yJibTare
KPOCCUHIOBEPA.

XpoMOCOMHas TEOPUS HACIECACTBEHHOCTH. | €HETUYECKHUE KapThI.



I'enetuka mosia. XpoMOCOMHOE OMpEACIICHUE MoJia. AYTOCOMBI U TOJIOBbIE
XpomocoMbl. ['omoramerHele W rereporaMeTrHble OpraHu3Mmbl. HacinenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBocTh. BUabl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PHUKAITMOHHON N3MEHUYMBOCTU. BapuanimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacneacrBenHnasi, wiM reHOTHNHMYECKasi, M3MEHUMBOCTh. KoMOuHaTHBHas
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTallMOHHAasi ”3BMEHYMBOCTh. Kitaccudukanust MmyTaluii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHbIe. YacToTa U mpuuuHbl MyTaluii. MytareHasie (hakTopBbl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HacleICcTBeHHOW n3menunBocty H. M. BaBumnoga.

BhesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: FreHeaIOTMUYECKUM, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-T€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE TE€HOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-anamm3a. HacmencTtBennnie 3a00JieBaHUS YEIOBEKA: TE€HHBIC OOJIC3HHU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeApacloyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0osne3Held. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUH U JICYCHUU F€HETUYECKUX 3a00JIeBaHUM 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
UTOTCHETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHUS M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  ramet», «JlurubpumHoe  CKpenuBaHHE,
«luTomornyeckue OCHOBBI JUTHOPHUTHOTO CKpEIIMBAHUAY, «Meto3y,
«B3auMonenCcTBrE AJUIENIBHBIX T'€HOB», «l'€HeTHMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mnoiyia», «3aKOHOMEPHOCTU HAacjleAOBaHUs,
CLUEIUIEHHOr0 C mnosiom», «KapuoTumsl yenmoBeka H KUBOTHBIX», «Buasl
U3MEHUMBOCTHY, «MonudukanronHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmoHHAs U3MEHUYUBOCTHY.

O6opynoBanue: MoAeNU-aNMIIUKau «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmnoe nmomuuupoBanue», «Jlurnbpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOII W MuKpompenapar «po3zoduina» (Hopma, MyTauuu
(bOpMBI KPBUTLEB M OKPACKH TeTa), repobapuii «I opox moCeBHOW.

JlabopaTopHble U paKkTH4ecKne padoThbi:

Jlabopatopuasi pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

Jlabopatopnast pabota Ne 6. «M3yuenue MoaupuKaiioOHHON U3MEHYMBOCTH,
MOCTPOCHHE BAPUALIMOHHOIO PsAJia U BAPUALTMOHHON KPUBOW».

JlabopatopHasi pabota Ne 7. «AHanu3 MyTauuid y JIpo30¢puibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy».

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

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak HayKa M IPOILECC. 3apOXKICHUE CEJIEKUNHA U JIOMECTHUKALUS.
Yuenne H. W. BaBunoBa o0 T1ieHTpaXx NPOUCXOXKJICHHS U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. LIEHTpbl MpOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
OpOJa, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBBI U UHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOPOICTBEHHOE
CKpeuiuBaHue — HUHOpuAMHr. Ywucras nuHug. CKpelMBaHUE YHUCTBIX JIMHUU.
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 pexkomOuHantHoM JIHK wu TpaHcreHHsix opranu3moB. Kierounas
uHxeHepus. Kierounsle KyiabTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBanue BBICOKOIIPONYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuiel m cxeMbl: Kapta «L[eHTphl NPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoibl 1oMalIHUuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «Otmanénnas rudpuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Tomummongusy, «OObeKThl OuoTexHoNmorum», «KieTouHble KyJIbTYphl U
KJIOHUpPOBaHUE», « KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM.

OGopynoBaHHE: MYJISKH TUTOJIOB M KOPHEIIIOJAOB TUKHUX (DOPM U KYJbTYPHBIX
COpPTOB pacTeHui, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Okckypcus «OCHOBHBIE METOJBl M JOCTHUKEHHUS CEJIEKIHUH PACTCHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOT M.

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

CBuzerenbctBa 3BoJONMHU. [lajmeoHTONOrMYeCKHe: MOCIIEI0BATENbHOCTD
NOSIBJICHUS BUJIOB B MaJ€OHTOJOTMYECKOW JIETONMHMCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaguyeckue: cXoJICTBO U paznuure hayH U Giop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W PA3NHUMsl SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aHAJIOTUYHbIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX NyTel y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMOKYIIME CHUJIbI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeaeNEHHAsT W3MEHUYHUBOCTb,
0opb0a 3a CyIeCTBOBAHKE, ECTECTBCHHBIN 0TOOP).

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. M30iuust 1 MUrpanusi.

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

[IprcnocoO0neHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Boronuu. [lpumeps
PUCTIOCOOJICHHUI Y OPTaHI3MOB. ApoMOpP(O3bI ¥ HINO-a TN TAIUH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (HOPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHIECKoe.

Maxkpospomonus.  DopMbl  3BONIOLNUU:  (UIETHYECKas, JAUBEpPreHTHAs,
KOHBEpreHTHasl, napajjienbHas. HeoOpaTuMocTh 3BOIOIMH.

[TporcxoxieHre OT HecneuuaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anns. AJanTUBHAs paguarus.

JdeMoHcTpauuu:



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

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX ~ KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHuoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Wnumoamantanum», «OOmas aereHepanus,
«/IBmkymume cwibl 3Bomonun», «Kapra-cxema wapumpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, KOJuleKius «l[IpuMepsl 3alUTHBIX MPUCTIOCOONICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS IBOJIONUNY, 00BEMHAA MOJEIb
«CTtpoeHue roJIOBHOIO MO3ra NO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, KoJieKius «DopMbl COXPaHHOCTH
HCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmojenb anmummkamus «llepexpéct
XpOMOCOM», BlIaXHble Tmpenaparbl «Pa3Bute HacekoMmoroy», «Pa3Butue
JATYUIKWA», MUKporpenapaT «/lpozoduia» (HopMma, myTtanuu GOpMbl KPbUIBLEB U
OKpPACKH TeJna).

JlaGopaTopHble U MpakTUYeCKHe padoThI:

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

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

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHayuHble TIPEACTABICHUS O 3apOXKJICHMM >KU3HU. HayudHble THIOTE3bl
BO3HUKHOBEHHUSI >KM3HM Ha 3emye: abuoreHe3 W NaHcnepmus. XUMUYECKas
3BONIONMS. AOHMOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BOIIOIMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBommoruu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM M HMX 3BOJIOLHUS.
®opMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emiie mo spaM u nepuojaMm. Karapxei. Apxeiickas u
nporepo3oiickass d3pel. llameosolickas dspa u €€ mNEepUOAbl: KEMOPHICKUH,
OPAOBUKCKHM, CHITYPUMUCKHN, J€BOHCKUI, KAMEHHOYTOJIbHBIN, TTIEPMCKHIA.

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

KaiiHo3omickas »pa u €€ mnepuoAbl: MaJICOr€HOBBIA, HEOICHOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepUCTUKA KJIMMAaTa W IeOJIOTMYECKUX IpoieccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [losiBNIEHHE, pacUBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOTO MHpa KaK OTpaxkeHHe »3Boitouud. (OCHOBHbBIE
CUCTEMATHYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeacTaBieHUn O
MPOUCXOXKJIECHUHN 4YeNoBeka. Meroabsl Hu3ydeHus aHTponorene3a. CxonacrtBa u
pa3JINuus YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

HBuwxymme  cuibl  ((pakTops) aHTPOIOT€HE3A. Hacnencteennas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHBIH 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIU TPYAA, MBILIJIEHUE, PEYb.

OCHOBHBIC CTaJIUM W BETBU JBOJIIOIIUMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbl, YemoBek mpAMOXonAlmIMKA, YenoBeK HEaHAEPTaJIbCKUK, YeloBeK
pa3ymHbIii. Haxonku ucCKoOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacnpocTpaHeHusi, 00bEM TOJOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

UYenoseueckue pacbl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOINCOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBAaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKaHcKas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEeJCTaBUTENICH
YEeJIOBEUYECKUX pac K YCJIOBHUSIM CyllecTBOBaHUs. EIWHCTBO ueoBeUeCKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

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

Tabmuupel 1 cxembl: «Bo3amkHoBeHne ComMHEUHON CcUCTEMBI», «Pa3BuTuhe
opraHuueckoro wmupa», «PacturenbHas kieTtka», <OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHAas CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHS YEIOBEKAa M YEIIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHenmme monnm», «/lpeBHue monm», «llepBbre
COBPEMEHHBIE JIIOINY, «HeT0BEYECKUE PaChD.

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJIENKH WU
U300paKECHUS KaMEHHBIX OpPYAHWH TMEePBOOBITHOTO 4YeIOBEeKa (KaMHHU-YOTIIEPHI,
pyouma, ckpebia), TeOXpPOHOJOTHYECKas TaOiuia, KOUIeKuus «DopMbl
COXPAHHOCTH UCKOMAEMBbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

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



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

Tema 3. Opranu3msl U OKpYysKaIas cpeaa.

DKOJIOrus KaK HayKa. 3aJjaudl U pa3deibl SKOJIOTUUA. MEeTOIbl KOJIOTrMYEeCKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHusT OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (¢akrtopel. Kiaccudukamuss SKOIOTHUYECKUX (PAKTOPOB:
abnoTtuyeckue, OMOTHMYECKHME U aHTPOINOTreHHbIe. JleHcTBHE HSKOJOTHYECKHUX
(GaKkTOpOB Ha OPTraHU3MBI.

AbGuotuueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aUMOJEUCTBUU:
KOHKYpPEHIIHS, XUIIIHUYECTBO, cMMOM03 U ero Gopmsl. [lapazutusm, koomnepanus,
MyTyaiau3M, KOMMEHCadu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HEeWUTpanu3M. 3HaueHUE OUOTHYECKHX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOLIECTBAX.

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

JdeMoHcTpanuu:

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

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

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

Jlabopatopnast padota Ne 3. «Mopdosorndeckne 0cOOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEyCa».

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

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
NpOCTpaHCTBEHHAs, Tpoduueckass (numieBasi). Bunbi-momunantel. CBsi3u B
ouoneHose.

Dkoyornueckre cuctembl (dKocuctemsbl). [loHstTne 00 »dKocHCTEME W
ouoreoneHo3e. DOYHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI,



KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BEIIECTB M OTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (mumieBble) YPOBHHM JKOCHCTEMbI. [IMileBble 1€MW M CETH.
OcHOBHBIE TIOKAa3aTeIu HKOCUCTEMBI: OHoMmacca, MPOAYKIUS. DKOJIOTHYECKHE
NUpaMUIbL:  TPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. CBOWMCTBA JKOCHCTEM:
YCTOWYUBOCTh, camoperysiius, pazpurue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOHHOTO
WIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE  IKOCUCTEMBI.  ATpOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X03IMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTop ycTOMUMBOCTH »dKocucteM. CoxpaHeHHe
OMOJOTMYECKOro pa3HooOpasus Ha 3eMIie.

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

KpyroBopoTsl BemiecTB U OMOr€0OXUMHUYECKHE LUKIIBI JIIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mochepe 3emiid. AHTPOINIOTeHHbIE U3MEHEHUs B Orocdepe.
['noGanbHbIE HKOJOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHnenue
O0ropa3zHo00pa3usl Kak OCHOBA yCTOMYMBOCTH Ouocheprl. OCHOBA palMOHAIBHOIO
yIpaBIEHUA TPUPOJHBIMU peCypcaMH M HX HCHONb30BaHue. JlocTmxeHus
OMOJIOTMHU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

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

Tabmuupbl n cxemsl: «llumesbie nenu», «buoneHo3: cocTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemu mnuTtaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa u yenosex», «IKocHCTEMa MIMPOKOINCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOrOo  Jjeca», «buomeHo3 Bogoémay», «ArpoiueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBHUS HA IpUpody», «BaxHeumume HCTOYHHUKH
3arpsi3HCHUS BO3/yXa M TPYHTOBBIX BOa», «[louBa — BakHe#IIasi cocTaBisIomas
o6uochepo», «Paktopel Aerpaganuu mousy, «llapaukossiit 3hdexT», «DakTophI
PaIMOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B mpupoze».

O6opynoBanue: Mojaenb-anIuKanus «TunudHbie OHOLIEHO3BI», TepOapwHii
«PacturenbHbIe COOOIIECTBAY, KOMUICKIINH «bHoleH03y, «BpeauTenn BaxkHEHITHX
CEIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuu W KOJUICKIIMH pACTEHUH U
KUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM JKOJOTUYECKUM TPYIIIIaM OJHOTO BHIA,



Kpacnas xnura Poccuiickoii ®enepanuu, n300paKeHUsT OXpPaHIEMbBIX BHUJIOB
pAaCTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pPeE3ysbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeaHero  oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOEHHA mpeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMHUCS POCCUMCKON
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpENEICHUI0, HaJIWYhMe MOTHUBAIlMM K  OO0y4eHHIo  OHOJOTHH,
IICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH HA OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMM, IPHUCYIIUMU CHUCTEME
OMOJIOrMYecKoro o0pa3oBaHUs, HaJIMYME SKOJIOTMYECKOro IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosiorus» JOCTUraroTcs B
€AUHCTBE Y4YeOHOW M BOCHUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBO)XEHUS K 3aKOHY W MPABONOPAJIKY, YEIOBEKY TpyJa M CTaplieMy MOKOJICHHIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAlMOHAIBHOTrO Haponaa Poccuiickoit denepanuu, npupoae u
OKpYXarollen cpeje.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS Yy4yeOHoro mpenmera «buomorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULIMENH JUYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHICKOr0o OOIECTBa, paCIIMpPEeHUE >KU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHON JESATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIMH 00YUYaOIIErocsl Kak akKTUBHOIO U

OTBETCTBEHHOI'0 YJIEHA POCCUICKOr0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TMpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa W IIPaBONOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JESITEIBHOCTU IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUEOHBIX W TO3HABATEIHHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0)KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB MPH OOCYXJCHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IpaXK1TaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXXECHUSI K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IIE€peE.l
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
IPOIILJIOE ¥ HACTOSIIEE MHOMOHAIMOHAJIBHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJTHOMY HACJICIUIO U MAMSITHUKAM MPUPOIBI,
JTOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBJIEHHE M
pa3BuTHE OWUOJOTUM, TOHUMAHUSI 3HAYCHUST OWOJIOTUM B TO3HAHWU 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOHYMBOTO Oy TIyIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSM, CO3/ITaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBUH C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHI;



MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢uzunyeckoro BocnuTaHus, (OPMHPOBAHHUSA KYJIbTYPbl 310POBbS U
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3alus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HU
(3m0poBOo€  TMHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TpaBUI U HOPM,
cOAlaHCUPOBAHHBIM PpEXUM 3aHATUA W OTHbIXa, peEryispHas Quanyeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIIECHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXMUECKOMY 3/I0pPOBbIO;

NOHUMaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYATbHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUI U HENPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYIO0JIIO0UE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlI€CTBOBAHHUS;

MOBBIIICHUE YPOBHSI DKOJIOTMYECKOW KYJbTYpPhl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETAEMbIE TMPU H3YYCHUU OHOJIOTHH
3HAHUST W yMEHUS TMPU PEIICHHH TPOoOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Orocdepsl);



AKTUBHOE HEINpUATHE JEUCTBUM, MNPUHOCAIIMX BpEeld  OKpYXKaKUIEH
OPUPOJIHOM cpesie, YMEHHE IMPOTHO3UPOBATH HEOIArONpPUSTHBIE SKOJIOTHMUECKUE
NOCJICICTBUS IPEANPUHAMAEMBIX AEUCTBUI U MPEIOTBPAILATD UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI MMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH HKOJIOIHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKU U OOILECTBEHHOW IMPAKTHUKH, OCHOBAHHOI'O HA JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIBTYpbl KakK CpeJCTBa
B3aMMOJICHCTBHS MEKy JIFOJbMH U ITO3HAHUS MUDPA;

NMOHUMaHHE Ccheru@UKA OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poju B
(opMUpPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LETOCTHOTO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOuiecTBa, B MO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU /JI1 COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElaTb PECypCHble  MpPOOJIEMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeW BBIX0JIa U3 INIO0ANbHBIX IKOJIOTMYECKUX MPOOJIEM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHNUA OOIIEN KyJbTYpbl, €CTECTBEHHO-Hay4HOW TI'PaMOTHOCTH, KakK
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHS! SIBICHUI OKPYXAIOLIEr0o MUpa U MPOUCXOIAINIMX B HEM M3MEHEHUH,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus mpodsieM B peajbHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHHM 1O OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buosmorus»
BKIIIOYAIOT: 3HAUYUMbIe 171  (OPMUPOBAHUS MHPOBO33PEHHSI O00YUaIONTUXCS
MEXTUCHUIUIMHAPHBIE (MEXKIPEAMETHbIC) OOIIEHAYYHbIC MOHSTHUS, OTPAXKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpAa H CHENU(PHUKYy METOJOB IIO3HAHMSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SABJICHUE, MPOLECC,
CUCTEMa, HAy4YHBIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HaOmO/eHWe, U3MEPEHHE, OKCIePUMEHT U JAPYTHX),
yYHHUBEpCAJIbHBIE Yy4eOHble JelcTBUS (TI03HABAaTEIbHBIE, KOMMYHHKATHBHEIE,

pEryJATUBHBIE), o0ecreunBaroIue dbopmupoBanue G yHKIIMOHATBHOM
IPaMOTHOCTH ¥  COI[MAJIBHOM KOMIETEHIMU OO0YyYarouuxcsi, CIOCOOHOCTb
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXAUCIUTUIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAaHHWS W  yHUBEpCAJbHble y4yeOHbIE JICHCTBUS B
II03HABATEILHOU U COLMAJIBHOMN IIPAKTHKE.

MertanpeaMeTHble pe3ysbTaThl OCBOCHMSI IMPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaagenne YHHBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE NeiiCTBHUS:

CaMOCTOSITENILHO  (hOpMYNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW TPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, Kjaccuukaium, 000011IeH s ), pACKPbIBATH CMBICT
OMOJIOTUYECKUX MOHATHM (BBIACNATh UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATD
CBSI3U C IPYTUMU MOHSATUSIMU);

ONMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTU C OCTABJIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS U1 00bsICHEHUS (DaKTOB U SIBJIICHUM
YKUBOU MPUPOJBIL;

CTPOUTH JIOTUYECKHE PACCYXJAEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AQHAJIOTUM), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIHPOBATH BHIBOJIBI U 3aKIIOUYEHNUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtsa  Ais  MPEACTaBIEHUs
CYILLIECTBEHHBIX CBSI3€ M OTHOILIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIAaH PEIIEHUs MPOOIEeMbl C YUETOM aHaIU3a UMEIOLIUXCS
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYaJIbHOTO U1 KOMOMHUPOBAHHOI'O B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeCTBHA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE IIPU CO3/IaHUH YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIITH [IPUYMHHO-CJIEACTBEHHBIE CBSA3M W AaKTyaJIM3UpOBATh 3aJayvy,
BBIJIBUTaTh THUIOTE3Y €€ pElICHHs, HaXOAUTh apryMEHTHl I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMETb MEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO o0jacTtu
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAINH (TEKCTe y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH



UHGOPMAIINIO PAa3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA SI3BIK B KadecTBE CpeACTBa mpu paboTe ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMH  pACMO3HaBaHWSA W 3alUTBl  HWH(pOpMAIUH,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJOre WM TUCKYCCHU TIO CYHIECTBY OOCYXKJaeMoW TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyITHpOBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPU pEIICHUU OMOTOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;



NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
oOuuit pe3ynabTar no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JCHCTBUSX M MOCTYIKAaxX MO OTHOIICHHUIO K JKMBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJIbHO COCTAaBJATh IUIAH pelIeHUs NpoOJeMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOp, ApryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU JIJIsl OLEHKH CUTYyalluH, BhIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIXKEHUIO;



IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

IPUHUMATh MOTHBBI M apryMEHTbl JAPYIMX TpPH aHAIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtHple pe3ynabTaThl ocBoeHus mporpamMvmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupudeckue s yueOHoro npeamera «bruomorus
HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBUI MO OCBOCHUIO, UHTEPIIPETALINU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JIEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX CHUTYaIlMAX, & TAaKKEe B pealbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenMeTHbie
PE3yNbTAThl IPEAICTABIICHBI IO T0JIaM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUPa U HAy4YHOIO MHPOBO33PEHHUS, O BKIAJAE POCCUHCKUX U
3apyOeKHbIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIHLHON
TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB U MpEeBpallcHUE
SHEPrum), ToMeocTa3 (CaMOoperyJisius), YpPOBHEBAsI OpraHU3alMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BeICHUE (PEMPOAYKIIHUS ), HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHWE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, II€HTpajbHasg JOorMa MOJIEKYJIsipHOM Ouosnoruun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 HeHTpax MHOTrooOpas3usi u
MPOUCXOXKJEHUS KyIbTypHBIX pacTteHuid H. M. BaBunoBa), onpenensarh rpaHUIIbI
UX IPUMEHHUMOCTH K KMUBBIM CUCTEMaM;

yMEHHE BJIAJIeTh METOJaMU HAy4YHOI'O MO3HAHUs B OMOJOTHH: HAOIIOICHUE U
OMMUCAHUE >KUBBIX CHUCTEM, IMPOIECCOB W SIBJICHUM, OpraHu3aius U MpPOBEJACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJBI)KCHUE  THUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMU BEJIMUYUHAMHU, OOBSICHEHHE TMOTyUYeHHBIX



pe3yJbTaTOB, MCMOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbl HA OCHOBAHHUHM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICNISATh CYIIECTBEHHbIEC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB W MPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Meiio3a,
OIUIOZOTBOPEHUS, PA3MHOKEHHUS, HWHIMBUIYAIbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

YMEHHE MPUMEHSTh MOJTyYeHHbIE 3HAHUS Ui OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETbl0 oOecriedeHus O€30MacHOCTH CBOEro 3/0POBbS U 3JI0POBBS
OKPYXAaIOIUX JII0JIeH, COOII0/IEHNs HOPM IPaMOTHOTI'O MOBEICHUS B OKPYKAIOIIeH
OPUPOAHON Cpele, NMOHMMaHUE HEOOXOJIMMOCTH HCIOJIb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOM ouonmorud  H OMOTEXHOJIOTMM i1 PalMOHAIBLHOTO
IPUPOAOIIOIb30BAHUS;

yMEHHE peuiaTb >JE€MEHTapHble T'€HETHYECKHME 3aJayd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAaCIEJOBaHUE, COCTABIISITH CXEMBI
MOHOTMOPUTHOTO CKpEIMBAaHUS JJIA Mpe/CKa3aHusd HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHUE PabOThl, COOMIOAATH
npaBuiIa Mpu paboTe ¢ y4eOHbIM U J1a00PATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh U HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMS, BKIIOYAIONIYI0 IICEBIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHKOB (CpeAICTBA MAacCOBOW MH(MOPMAIINU, HAYIHO-TIOMYIISIPHbIC
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MeIUlMHEe, ONOTEXHOJIOTUH;

YMEHHE CO3JaBaTh COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOILEHHS,
00001mass OMoIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS y4yeOHOro mpeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHHSA €CTECTBEHHBIX HayK, B (OPMHpPOBAaHHMH COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTUHBI MHpAa U HAy4HOTO MHPOBO33PEHHS, O BKIJIAJE POCCUHCKUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWOJOTWH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pElICHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PpacCKphIBaTh COJIEp)KaHWE OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
BUJ, MONYJSALUS, TeHO(DOHA, SBOIIONMS, ABMKYILINE CUIIbl ((DaKTOPbHI) HBOJIOLNUH,
PUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (HaKTOPHI,



DKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, pPEAyUEHTbl, UENU [UTAHUS,
IKOJIOTHYECKas MUpaMuaa, OHOreorneHos3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKUE Teopuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUS OHBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. Bbapa, uepenoBaHusl TiaBHBIX HANpPaBICHUN U
nytei sBomonu A. H. CeseprioBa, yuenus o Ouocdepe B. M. Bepnaackoro),
ONPENEIATh TPAHULIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOII0/IEHHE U
ONMCAaHHUE JKUBBIX CHUCTEM, IMPOLECCOB U SIBICHUM, OpPraHU3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE MOITYYEHHBIX
pe3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYE€HHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OHOJIOTMYECKUX
OOBEKTOB: BHUJIOB, TOMYJISIIIUN, NPOJIYIEHTOB, KOHCYMEHTOB, pEIYIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsI, MPUCTIOCOOIEHHOCTU
OpraHu3MOB, JEWCTBHUSI SKOJIOTMYECKUX (PAKTOpPOB Ha OpraHU3MBbI, IEepeHoca
BEIIECTB M TMOTOKA JHEPrUM B DKOCHUCTEMaxX, AHTPONOTCHHBIX H3MEHEHHH B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

yMEHUE TPUMEHATh MOJYyYCHHBIC 3HAHUS IJI1 OOBACHEHUS OHOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATUSA MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HH C LEIpl0 oOecnieyeHus: Oe30MaCHOCTH CBOEro 3/0POBbS U 3JI0POBbS
OKPYXAaIOILUX JIOJEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHHS B OKpYKaroUIei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOIMMOCTH MCHOJIB30BAHUS JTOCTHUIKEHUN
COBPEMEHHOW OMOJIOTUH ISl PAllMOHATIBLHOIO MPUPOAOIIOIL30BaHNUS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a]Ia4H, COCTABISATH CXEMbI
NEepEeHOCa BEIIECTB U DHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

YMEHHE BBITIONHATh JTA0OPATOPHBIE W TPAKTUYECKHE PabOThI, COONIOAATH
npaBmiIa Mpu paboTe ¢ ydeOHBIM U JTab0paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKH OICHUBATh MW HHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MHGOPMAIIMH, HAYIHO-TIOMYJISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOANTbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE IMCHMEHHBICE M YCTHBIE COOOIIEHUS,
00001as OGnosornuecKkyr0 HHGOPMAIUIO U3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUITHBIN armapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

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/7f41c292
2 JKuBbIe CCTEMEBI U NX OpraHU3aLus 1 bubmiorexa [IOK
P . https://m.edsoo.ru/7f41c292
. bu6moreka [JOK
3 XUMHUYECKUH COCTaB U CTPOECHUE KIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENIEATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
Pa3MHOXeHMEe U UHIMBUAYaIbHOE PA3BUTHE bubmuoreka [JOK
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.edsoo.ru/7f41c292
bu6moreka [JOK
8 P 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41c292
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
. IBOMOHORHAS GHONOrHS d . 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 OprasH3Mbl 1 OKpYKaiOULas cpeia ° https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa v AKOJIOTHYECKHUE CHCTEMBI 9 bubmorexa [JOK
m https://m.edsoo.ru/7f41cc74
bubnmoreka [JOK
> Peseparoe Bpevs 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
bu6munoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1p1 TO3HAHUS KUBOM MPUPO/IBL.
[IpakTrueckas padora Ne 1
2 «Mcnonp3oBaHue pa3IUIHBIX 1 0.5 bubmmorexa [IOK
p ' https://m.edso0.ru/863e6122
METO/IOB MPU U3YUECHUU
OMOJIOTUYECKUX OOBEKTOBY
3 buonornyeckue cuctemsl, MPOIECCHI 1 bubamnoreka [HOK
U UX U3YYEHHE https://m.eds00.ru/863e6564
4 XUMHYECKHH cocTaB KieTKH. Boga u 1 bu6mmoreka [{JOK
MHHEPAIbHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [{OK
b . 1
> e, COCTaB H CTPOCHHE Oerkos https://m.edso0.ru/863e6b72
depMeHTHI — OMOTOrHYECcKHe
Karanusatopsl. JlabopaTopHas
6 pabora Ne 1 «3ydenue 1 05 bubnuoreka [JOK
KaTaJIMTUYECKOM aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTtajias3bl)»
bubmnoreka [JOK
7 v I 1
[ICBOBL. JHHITHAL https://m.eds00.ru/863e6870



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 Hyxnenrosbie kucaorer. AT® https://m.edsoo.ru/863e6d5c
9 Hctopus u MmeTonbl U3y4eHus bu6mmoreka [JOK
kierku. Knerounas reopust https://m.edso00.ru/863e6e88
10 Knerka kak 1nie;10ocTHas KuBas
cucrema
CrtpoeHue 3yKapruoTHYECKOM KIICTKH.
JlaGopaTopHas padora Ne 2
«W3yueHne cTpoeHus KIeToK bubnuoreka IIOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHil oI MUKPOCKOITOM Ha https://m.edso0.ru/863e716c¢
TOTOBBIX MHKpOIIpEraparax u ux
OITMCAHUE
Bbubnunoreka [JOK
12 OOMEH BEmeCTs Mt MeTabomH3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 Porocunres. XemocHHTes https://m.edso00.ru/863e7c98
. bubnuoreka [JOK
14 JHepreTieckuii 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIETKHU. [leneHue
kietkn. Muto3. JlabopaTopHas BuGmiorexa L{OK
15 pabota Ne 3 «HabGmoneHne MUTO3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpelIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
buocunTes 6enka. Peakiust bubmuoreka [[OK
16
MaTpU4YHOI'O CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [{OK
17 Tpascasums — rocurres benra https://m.edso]c;.[ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubmuoreka LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6nunoreka [JOK

19 @opMBI pa3sMHOKEHHS OPTAaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6munoreka [JOK

20 Meii

eHos https://m.edsoo0.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eToK. OII0I0TBOpPEHHE.
21 JIaGoparophas pabota Ne 4 05 bubmuoreka [IOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
29 WNHauBuyanbHOe pa3BUTHE bu6muoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enernka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HacCJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpUTHOE bubmorexa [JOK
P ' puA https://m.edso0.ru/863e8878
CKpellMBaHue
UTHOPHUIHOE CKpelUBaHKe. 3aKOH
25 §e3aBI/II<):I/I}1:\l40r0 Hiﬂleu OBaHUS bubmorexa [TOK
A https://m.edso0.ru/863e89a4
MPU3HAKOB
CuermneHHOe HacJIeJOBaHHe
npu3HakoB. Jlaboparopuas pabora
Ne 5 «M3yuenue pe3ynbTaToB bubnuoreka LIOK
26 0.5
MOHOTHOPHIHOTO U JUTHOPHUTHOTO https://m.edso0.ru/863e8c60
CKpEIIUBaHUs Y JPO30d MBI Ha
TOTOBBIX MUKpOIpenapaTax»
27 I'enetuka mona. HacinegoBanue bub6nunoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CHCIIJICHHLIX C I1OJIOM

https://m.edso0.ru/863e8c60

N3menunBocts. Henacnencrsennas
M3MEeHYUBOCTh. JlabopaTopHas

pabora Ne 6. Uzyuenue bubnuorexa [JOK
28 . 1 0.5
MO (DUKAIIMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOW
HacnencrBennast H3MEHUUBOCTD.
29 JlaboparopHas pabora Ne 7. 1 05 bubnmoreka [HOK
«AHaIN3 MyTanuil y 1po3oduisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bu6mmoreka [{JOK
30 P'eneriika Heoneka . https://m.edso00.ru/863e8d78
PesepBHelil ypok. O6001IeHHE 10
31 teMme «HacnencTrBeHHOCTD U 1
W3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 (CemeKIUIS kaik Hayka i mponece : https://m.eds00.ru/86369214
33 MeToanl U JOCTIKEHUS CEIEKI[UHI 1 Bbu6munoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHomorus kak orpacib 1 bubmuoreka LIOK
MPOU3BO/ICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 OBOMIOIUSA U METO/IbI €€ N3YUECHHUS 1 bubmorexa LOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BuTus NpeACTaBICHUI 1 bubnmnoreka LIOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
Bbu6nunorexa [JOK
3 Muipoopormionis 1 https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak 3eMeHTapHas
€IMHULIAa BUJIA U SBOJIFOIUH.
4 JIaGoparophas pabora Ne 1 1 0.5 butmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUOB 1O
MOpP(OJIOTUYECKOMY KPUTEPUIO»
5 JIBxyiye cuitbl (3J1eMEHTapHbBIS 1 bubmuotexa [{OK
(axTOpBI) IBOIIOIIUN https://m.edsoo.ru/863e9da4
. bu6moreka [JOK
6 EctectBenHbIit 0TOOD U ero ¢hopMsl 1 https://m.edsoo.ru/863e9edo
Pe3ynbratel sBostONUN:
MPHUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlaboparopHas 1 05 bubnmoreka [HOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHTEIIFHOT'O XapaKTepa
3 Hanpasnenus u nyru 1 bubamnoreka LHIOK

MaKpO3BOJFOIIUN

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



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

HeoOGpatumocTs 3BONIOIIUN

I/ICTOpI/ISI JKM3HHU Ha 3emiie U MCETOJbI

10 "
e€ U3ydeHus
11 ['unoTte3sl MPOUCX OXKACHHS KU3HU bubnmnoreka [JOK
Ha 3emie https://m.edsoo0.ru/863ea5a6
Pa3BuTue xu3Hu Ha 3emMJie 1o 3pam 1 bubmoreka [JOK
12
rnepuoaam https://m.edsoo0.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJTFOIIHH
PacCTUTEIHHOTO U )KUBOTHOTO MHPA.
[TpakTrueckas padora Ne 1 bubnmnoreka [IOK
13 0.5
«M3yyeHne UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJIJTEKIIHSIX
14 CoBpeMeHHas cucrema bubnmnoreka [JOK
OpraHU4YeCcKOro MUpa https://m.edso0o.ru/863ea48e
15 DBOIOIHS YeJoBeKa (aHTPOIMOreHe3) bubmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBmxymiye cuibl ((hakTopsl) bu6mmoreka [IOK
aAHTPONOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOTIOLUN
YeJioBeKa
18 UYenoBeyeckne pachl U MPUPOTHBIE bubamnoreka [HOK
aZanTanuyu 4eI0BeKa https://m.edsoo0.ru/863eaea2
PesepBubIil ypok. O6001meHHE M0
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emie»
20 DKoorus Kak Hayka
21 Cpenbl 0OMTaHUS U YKOTIOTUYECKUE bu6nunoreka [JOK



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

(bakTopsl

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

Abuornueckue HakTopsl.
JlaGopaTopHas pabora Ne 3.
«Mopdonoruyeckue 0CoOOEHHOCTH

22 pacTeHUi U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edso0.ru/863eb10e
obutanusy». JlaboparopHas padora
Ne 4. «BnusiHME cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
Bbubnunoreka [JOK
23 brorureckue paxroper https://m.edso0.ru/863eb348
DKOJIOrMYecKre XapakTepUCTUKI
nonynsuuu. [Ipaktuaeckast pabora
24 Neo 2 «Iloacuér nnoTHOCTH 0.5
MOMYJIALIMNA Pa3HbIX BUOB
pacTeHuin»
o5 Coo0mrecTBa OpraHu3MoOB — bubmuotexa [{OK
OnoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOrM4eCKUEe CUCTEMBI bubnmnoreka L{IOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TOKA3aTETN IKOCUCTEMBI.
27 DKOJIOTUYECKHUE TUPAMUIBI. bubnnorexa LHOK
_ https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocuctem. Cykieccus
28 [IpupoaHbie S5KOCUCTEMBI
29 AHTPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnmnoreka [HOK
’KOcHCTEMa 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuotexa I[{OK

ouochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Ouochepe 3eminun 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblil ypok. O600111€HNE TEMBI
34 «Coo0011ecTBa U HKOJIOTHYECKHAE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 55

[NPOI'PAMME



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