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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OHUOJIOTHH TEOPETHYECKYI0 OCHOBY ISt
OTIpeIeICHUS TTOIX00B K (POPMUPOBAHUIO COJECPKAHUS Y4EOHOTO MpeaMeTa
«buonoruss» cocTaBwiIM: KoHUenTyaibHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH L€Jei, COACpKaHMs, pe3ylbTaToOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MTOJATOTOBKHU BBIMTYCKHUKOB, MOJOKEHUS 00 OOIIMX LENISIX U
MPUHINNAX, XAPAKTEPU3YIOIMINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
obmero oOpa3oBanusi B Poccuiickoit ®enepanuu, a TakKe IOJIOXKEHUS O
cnenupuke OMOIOTUH, €€ 3HAYCHUU B MMO3HAHUM KUBOW MPUPOJIBI U 00ECIIEYEHUN
CYIIIECTBOBAHUS 4eoBeuecKoro oomiectBa. COrIacHO Ha3BAaHHBIM MOJIOKEHUSM,
OTIpeIeJICHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosiormu 1aéT NpPEACTaBICHHE O IMeNIiax, 00 oOmiei
CTparerud OOy4YeHHs, BOCHUTAHUS M PA3BUTHS OOYYaIOIIUXCS CPEICTBAMHU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o0sA3aTeNbHOE MPEIMETHOE
COJICp’)KaHHME, €ro CTPYKTYpy, paclpeleieHde Mo pa3deinaM H  TeMaw,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3yUCHUSI Y4eOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3E€H, JIOTUKH 00pa30BaTEIbHOIO
poliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYarOIMnXCS.

B nmporpamme 10 OuoONOrMM TakXKe€ YUYMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOyueHuss B (OpPMHpPOBAHWUU OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHLHOM
NEeATEeIbHOCTH/YUeOHbIX JEeUCTBUN OOyYarolmUXCsd IO OCBOCHHUIO COJICpKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIl YPOBEHB) peaqnu30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3YyYCHHHM OWOJIOTMH, OJyiarojapss 4eMmy B HeE
IpPOCMATPUBAETCS HANPABIEHHOCTh HA PpAa3BUTHE 3HAHWW, CBS3aHHBIX C
dbopmupoBaHueM €CTEeCTBEHHO-HAYyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJIOTMYECKOT0 MBIIIJIEHUS, TTPEACTABICHUN O 3T0POBOM
oOpase >XM3HU U OEpeKHBIM OTHOIICHHEM K OKpYXKAIOIIeH NPHUPOIAHOU cpene.
[ToaTOMy Hapsmy ¢ U3yd4eHHEM OOIIeOMOIIOTMYECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TMPOIIECCOB B MPOTrpaMMme Mo OMOJIOTHUU YJIeJICHO BHUMaHUE HCIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsSI PEIICHUs TTPUKIIAIHBIX 3a]a4, B
TOM 4YHCJE: TPO(UIAKTHKYA HACIIEICTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
1eaecoo0pa3HOro TMOBEJEHUS B OKpY)KAloleW MPUPOJHOM Cpeie, aHalu3a
BIIMSHUSL XO3SMCTBEHHON JESATEILHOCTH YEJIOBEKa Ha COCTOSIHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHON HANIPaBIEHHOCTU
yaeOHOro mpeamMera «broaorus» MpPOIUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHHUS



YCIIOBUM ISl PEIICHUS] OAHOW U3 aKTyalbHBIX 3aJa4 HIKOJIBHOTO OMOJIOrMYECKOTO
oOpa3oBaHMsI, KOTopas mpeamnojaraetr (GOpMHUpPOBaHME y  OOYYAIOIIUXCS
CHIOCOOHOCTH aallTHPOBAaThCA K HW3MEHEHUSM JUHAMUYHO PpPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpeaHero oOuiero oOpa3oBaHUsI 3aHUMAET BaXKHOE
mecto. OHa obecneurBaeT (GOpPMHPOBAHKE Y OOYYAIONIUMXCS MPEACTaBICHUN O
HAyYHOW KapTHHE MHpa, paciupsieT U 000OIIaeT 3HaHUS O KUBOW mpupoje, €€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3AlMM WM DSBOJIOLMUH, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MHpuUpojbl, (HOPMHUPOBAHUS
(YHKIIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W 0e30macHOro oolpasza
KHU3HU, SKOJIOTUYECKOTO MBIIIJIEHNS, IEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJE
U YEIJIOBEKY.

Bonbioe 3HaueHne OMOJIOTHSI UMEET TAKKE JIJIsl PEIICHUS] BOCITUTATEIbHBIX U
pPa3BUBAIOIIMX  3a7a4  CPEJAHEro  oO0Iero  oOpa3oBaHUs, COLMAIU3AIMU
oOyuaroruxcs. M3ydyenue 6mosorun odecreynBaeT yciaoBHs JUisl (HOPMUPOBAHMS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W  HWH(OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HHTErpalid OHOJOTMYECKUX 3HAHUU C
IPEICTABICHUSMH U3 APYTUX YUCOHBIX MPEAMETOB, B YACTHOCTH, (U3UKH, XUMUU
u reorpaduu. HazpaHHble TOJOXKEHHS O MpeJHA3HAUYCHUU y4eOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY IS OINpPEACNICHHUsS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJEp>KAaHMs, MNPEICTABIEHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot6op coxepxkanus yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBIEH € TMO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPHIM OOyYaroIuecs: OJDKHBI OCBOMTH 3HAHWUS U yYMEHHS, 3HAUUMbBIC IS
dbopmupoBanus oOIIEH KyJIbTypbl, ONPEACISIONINE aJCKBATHOE TIOBEICHUE
YyeJjoBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TNpaKTUYECKOu AesTeapHOCTH. Oco00oe MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CITY»KaT OCHOBOM isi (GOPMUPOBAHMUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[IEHHOCTHBIX  OPHEHTAIMSX  JMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3AIHH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKkTypuUpOBaHUE COJAEpKaHUS Y4yeOHOro Marepuana B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKMBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOLMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIETYIONINE COJEpKaTeNbHble TUHUU: «buonorus kak Hayka. Merozbl
Hay4yHOro no3HaHus», «Kierka kak Ouosiormdeckas cucrema», «OpraHusm Kak



ouonoruueckas cucremay, «CucreMa U MHOrooOpasue OpraHu4ecKOro MHUpPay,
«OBOMIOLUS KUBOU IIPUPOJABI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enb u3yuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBIAJICHNE  OOYYalOIIMMHCS  3HAHUSMH O  CTPYKTYpHO-(QYHKIIMOHAIBHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra M MNOpUOOpPETEHUE YMEHUI
WCIIOJIb30BaTh ATH 3HAHUS MJIs1 TPAMOTHBIX JIEHCTBHA B OTHOIIEHHMH OOBEKTOB
’KUBOU MIPUPOJIBI U PEILIEHUS PA3INUYHbBIX KUZHEHHBIX TPOOIIEM.

JlocTkeHue 1enn u3ydyeHus: yueOHoro npenmMera «buonorus» Ha 6a3o0BoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIICAYIOIIUX 3a/1ay:

OCBOEHHE OOYyYaIOLIUMUCS CUCTEMBl 3HAHUU O OHOJIOTMYECKUX TEOPHUSIX,
YUYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBuUiax, CIyKalluXx OCHOBON
Uil (POPMUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHHE MHUpA, O
METOJaX Hay4YHOI'O MO3HaHMsI, CTPOEHUHU, MHOI000Opa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOT'0 YPOBHS OPraHU3alliH, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

(¢opMHpoBaHUE y OOYy4YalOIIMUXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O NYyTSIX pa3BUTHUS B
OMOJIOTMM Hay4YHbIX B3IJISA0B, UAECH M MOJIXOJOB K HM3YyYEHHUIO >KMBBIX CHCTEM
Pa3HOIO YpOBHS OpraHU3allUN;

CTAaHOBJICHHE Yy oOydarouuxcss oOmeil KyJabTypbl, (YHKIIHMOHAJIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa JKMBOW MPUPOJABI HAa OCHOBAaHMM 3HAHWW W OMNbBITA, IOJYYECHHBIX IpU
U3Yy4YeHUH OUOJIOTHH;

(GopMupoBaHne y OOydYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTU;

BOCIHTAaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUSI YEJIOBEKOM >KUBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIEHUS K HEM, COOTIOICHUS] STHUECKUX
HOPM IpU IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0OBaHU;

OCO3HaHUE IIEHHOCTH OWOJIOrMYECKUX 3HAHUUM 7 TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOM KYJIbTYpPbI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npyUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUIN B TOBCEHEBHOM KM3HU IS
OLICHKH TOCJEICTBUI CBOEH AEATENBHOCTH 10 OTHOILICHUIO K OKpY>Karolleil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJEHHUE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISETCS 00A3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOJIAIIMM B
COCTaB NpeaMeTHOH 001acTi «EcTecTBEeHHO-HAyUYHbIE TPEAMETHI».



Jlns u3yueHus: 6MoJIoruy Ha 0a30BOM YpOBHE CpeHEro o0Iero oopasoBaHus
orBoauTcs 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Henemo), B 11 xmacce — 34
gaca (1 gac B Henero).



COIEPKAHUE OBYYEHUA
10 KITACC

Tema 1. buoJiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (husiocoueit, ITUKON, ICTETUKON U MPaBOM.
Ponr Ouomormm B (OpPMHUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHUpA.
Cucrema OMOJOrMYECKUX HAYK.

MeTobl MO3HAHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJEeTUPOBaHUe, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD.

JlabGopaTopHblie U IPpaKTHYeCKUe PadoThI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3iHYHBIX METOJOB TMpHU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI M KX OPraHU3aLMS.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT udydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTAHUYECKON MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpas3ue. YpOBHU OpPTaHU3AIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe01eHOTUUECKUI), OnoCchepHBIi.

JlemoHncTpanum:

Tabnuiel 1 cxembl: «OCHOBHBIC MPU3HAKY XKU3HU», «YPOBHHU OpraHU3aIuu
YKABOU IIPUPOIBI».

Oo6opynoBanue: mojiens Mmosiekynsl JIHK.

Tema 3. Xumuveckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMMHUYECKHUE BJIEMEHTBhI: MaKpOJJIEMEHTHI,
MUKpPO3JIEMEHThI. Boia 1 MUHEpalibHbIE BEIIECTRA.

OyHKIIMM BOALI M MHUHEpaJbHBIX BellecTB B KieTke. l[loamepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJIEKYJbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHASA W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buosnornueckue
(GyHKIIMH OEIKOB.



®epmeHTsl — Ouonormyeckue Katanuzatopbl. CtpoeHue (depMeHTa:
aKTUBHBIM WEHTp, cyOcTpaTHas crnenudpuyHocts. Kodepmentsl. BuramuHsb.
OTnuuaust pepMEHTOB OT HEOPTAHUIECKUX KaTATN3aTOPOB.

VYrineBonapl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1€30KCUpu003a),
aucaxapuabel - (caxaposa, JaKTo3a) M mojucaxapuibl  (Kpaxmal, TJIMKOTEH,
LeJuIono3a). buonornueckne GyHKIUU yriaeBoaOB.

Jlumuapl:  Tpuraunepuasl, dochorunuasl, crepounbl. [ uapoduIsHO-
ruapodoOHble  cBoOWcTBA. buomornmueckne Gynkmum gunugoB. CpaBHEHHE
yIJIEBOAOB, OEJIKOB U JIMIHJIOB KAK UCTOYHHUKOB YHEPTHUHU.

HykneunnoBeie kucnotel: JIHK wu PHK. Hykneotuasr — MoHOMEpBI
HyKJIenHOBbIX kucioT. Ctpoenue u ¢pynkiun JJHK. Ctpoenune u ¢pynxinuun PHK.
Buast PHK. AT®: ctpoenune u GpyHKIIUU.

[utonorus — Hayka o kietke. Knetounas Teopust — npumep B3auMOIEHCTBUS
uaen 1 (pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUEHUS KICTKHU.

Krnerka kak nenoctHas >xuBasi cucrema. OOme NpU3HAKU — KIIETOK:
3aMKHyTasi HapyxHass meMOpana, monekynbl JIHK kak reneruyeckuii ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »dyKapuoTHueckass W mpokapuotuueckas. (OcoOeHHOCTH
CTpO€HHUs TpokapuoThueckon kietku. Kierounas crenka Oakrepuit. CtpoeHue
AYKAPUOTUYECKON KIIETKA. (OCHOBHBIE OTJIWYHUS PACTUTEIBHOW, >XUBOTHOW U
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢byukuuu. [Tnazmarnueckas meMOpana, e€ cBoiictBa v pyHkiuu. [{utormasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: OIIC, ammapar [Nombmxw,
nr30coMbl.  [lojlyaBTOHOMHBIE OpPraHOWAbl KIETKH: MHUTOXOHJPHH, IIACTUIBI.
[Tpoucxoxaenre MUTOXOHIpUNA U Miactun. Buaesl mmactun. HememOpaHHBIC
OpraHOMJIbl KJIETKH: PUOOCOMBI, KIETOUYHBIA IIEHTP, IIEHTPHOIU, PECHHUYKH,
KryTUKU. OyHKIUHA OPraHOWI0B KJIIETKU. BKiroueHus.

SAnpo — perynsropHsiid 11eHTp KiIeTku. CTpoeHHe sjpa: siepHas o00104Ka,
KapuoIiasMa, XpoMaThH, SIAPBIIIKO. XpOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpenenieHue XMMHAYECKUMX JJEMEHTOB B HEKHUBOU
npupoze», «Pacrpenenenne XuMHIECKUX DJIEMEHTOB B )KUBOW ITPUPOJIEY.

Tabmuubr 1 cxemsl: «lleproguyeckas Ta0aUIlAa XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIeKyJbl BOJbI», «buocunTes 6enka», « CTpoeHre MOJIEKYJITbI OeTKay,
«Ctpoenue pepmentayn, «Hyxnennossie kuciotel. JJHK», «Ctpoenue Mosexybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CtpoeHue pacTUTENbHOU KIETKW», «CTpOCHHE MPOKAPUOTUUYECKOU KIIETKU,
«CtpoeHue sipa KIETKI», «YTIeBOAb», «JIumuap.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJIOBaHHE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEeHHUH, SKCIEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U NPaAKTHYeCKHE PA0OThI:

Jlabopatopnass pabora Ne 1. «M3yyeHue KaTaqTuTUUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl UK KaTaasbl).

JlaGoparopnass pabora No 2. «UM3ydeHuwe CTpOeHHUS KIETOK pacTeHUil,
KUBOTHBIX M OaKTepuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpenaparax U HxX
OMKCAHUE.

Tema 4. ’KuznenesiTeIbHOCTh KJIETKH.

OOMeH BeniecTB, UM MeTab0Iu3M. AccuMUIIALMS (TUTAaCTUYECKUM OOMEH) U
JUCCUMMJIIALUS (PHEPreTUUECKUid OOMEH) — JB€ CTOPOHBI €IUWHOr0 mpolecca
meTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB M HHEPTUM B IMOHUMAHUU
MeTadoJIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIA U reTepoTpodHbid. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBas (¢a3bl (oTocuHTe3a. Peakiuun
¢porocunreza. IphekTUBHOCTS HOTOCUHTE3A. 3HAUCHHE (POTOCUHTE3A [ HKU3HU
Ha 3emiie. BiusiHue ycnoBuil cpefipl Ha (DOTOCHHTE3 U CHOCOOBI TOBBIIIECHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIole OaKkTeprun. 3HAYCHUE XEMOCHHTE3a IS
KU3HM Ha 3eMIIe.

DHepreTuueckuii oOMeH B KIIeTKe. PaciieruieHne BEIIecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DSHEPrHMM B KIETKE. OTamlbl HJHEPreTUYEecKOro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KUCIOpPOIHOE OKHCIEHHE, WM KJIETOYHOE
JbIXaHUE. OkucnurenbHOe dbocdhopunupoBaHnue. D¢ (DHEeKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuum wmarpuunHoro cumHTe3a. ['eHermueckas wuHdopmamms u JHK.
Peanuzanus renetwdyeckod wHpOpMAMKM B KIETKE. [ €HETHMUECKHl KO M €ro
cBoiictBa. Tpanckpurus — marpudnbiii cuate3 PHK. Tpancnsmuus — OuocunTes
Oenka. Ortanbl Tpauciasuuu. KoaupoBanue amMuHOKuciIoT. Ponp pubocom B
OuocuHTe3e Oelka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOGHHSI W KU3HEHHOrO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnn pacTeHmii, >KMBOTHBIX M YEJIOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc ummyHonedunmra gyenoseka (BUY) — BozOyautens CIIN/a.



OOpatHast ~ TpaHCKpumiMsi, peBepraza W  uHTerpaza. llpodunakruka
pacpocTpaHEHUsT BUPYCHBIX 3a00JICBaHUI.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsnos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunbl mutanusy, «MeTtaboauzmy», «MHUTOXOHIPHUSY,
«JHepreTuyeckuit oOMen», «Xmnoporact», «®Dorocunredyn, «Ctpoenne JJHK»,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHIecKuil Koay,
«Bupycsi», «bakrepuodarn», «Crpoenne u xu3HeHHbIH 1uka Bupyca CIIN/a,
o6aktepuodaray, «Pemnukarnus JJHK».

Oo6opynoBanue: moaenu-amuimkanuu «Y npoenne JJHK u Tpanckpunms»,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJTHK.

Tema 5. PazmHoOKeHUe U MHAUBHAYAJbHOE PA3BUTHE OPTAHU3MOB.

Krnerounslii 1UKI, WM >KU3HEHHBIM MUK KieTku. MHTepdaza u MHUTO3.
[Ipoteccsl, mpoTekaromue B uHTepdasze. Permkanus — peakuuss MaTpUIHOTO
cunteza JIHK. Crpoenwe xpomocoMmM. XpOMOCOMHBIH HAbOp — KapUOTHII.
JlunnonaHeli M TalUIOWAHBIA ~ XPOMOCOMHBIE  HaOOphl.  XPOMAaTHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHHUS W  WHJIUBUAYAJIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue kinetku — Muto3. Craauu muto3a. IIpoueccsl, Mpoucxoasiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOIOTrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — allonTo3.

dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrionoe U nosoBoe. Bumbl 6ecrnosnoro
pa3MHOXXEHUS: JIeJICHUE HAJBOE, IOYKOBaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHu3MOB, €T0 3HAUYCHUE JISI CEJICKIIHH.

[TosoBoE pa3sMHOKEHHE, €r0 OTINYHS OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpornecchl, npoucxonsdine Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. buosormyeckuid CMbICT U
3Ha4YeHUEe Meno3a.

['ameTtorenes — mpoiecc 0Opa30BaHUS TOJIOBBIX KIETOK Y J>KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M PA3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (ClepMaro30ui, SHIEKIeTKa) — CIepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTPOCHHS SIUIEKJIETOK M criepMaTto3ouioB. OII0OA0TBOPEHHUE.
[TapTrenorenes.

NunuBunyanpHoe  pa3BuTHE (OHTOTEHE3). OMOpPHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBLHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe paszBuTHE. TUIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHS: MPSIMOE, HEeNpsiMoe (JTUYuHOYHOE). BiusiHue



cpelbl Ha pa3BUTHE OPTraHM3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJNU PA3BUTHSL.

JlemoHncTpanum:

Tabmuier u  cxembl: «DOpMBI Pa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pactenmity, «Jlenenue kieTku OakTepuiiy, «CTpOCHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocombdy, «Kierounslii mukiny, «Pemnukanus JHK», «Mutosy,
«Menosz», «lIpsmoe u HenpsiMoe pa3BuTHeE», «['ameTorenes y MIEKONUTAIOIUX U
4eJI0BeKa», « OCHOBHBIE CTAJIUM OHTOTCHE3A.

O6opynoBanue: MUKPOCKOTI, MUKpPOIpENapaThl «CniepMaTo30uIbl
MJICKOTIUTAIONIETOY, «SHleKIeTka MieKonuTaromero», «Kapuokunes B KiIeTKax
KOpeIlIKa JyKa», MarHuTHas MOJeb-aliuiuKanusa «J/lereHue KIeTKu», MOJIEIb
JHK, Mmonenb MmetagazHON XpOMOCOMBI.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

Jlabopatopuass pabora Ne 3. «HaOmromeHne MWTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENnapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHHe CTPOCHHS IIOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOMpEnaparaxy».

Tema 6. HacjiencTBEeHHOCTh U HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetrku. Micropus pa3BuTus reHeTUKHA. Poib nuTonoruu
U SMOpHOJIOTUM B CTAHOBJIECHUU TE€HETUKHU. BKiag pOCCUMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TCHETHUKH. MeTonbl TEHETUKH (THOPHI0IOTHICCKHM,
IIUTOTCHETUYECKUN, MOJEKYJIPHO-TeHETHUUECKUM). (OCHOBHBIC TE€HETUUYECKHUE
noHsTuA. [ 'eHeTn4YecKkas CHMBOJIMKA, UCOJIb3yEMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTAHOBJIEHHbBIEC . MeHnenem.
MoHoruOpuiHOe CKpelllMBaHWEe. 3aKOH €IMHOOOpa3us THOPHIOB IEPBOTO
nokoJieHusi. IIpaBuio JOMUHMpPOBAHUS. 3aKOH pacCIICIUICHUS  MPU3HAKOB.
['unoTesa ynctoTel rameT. [10JIHOE M HETTOJTHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCUMOIO  Hacjie0BaHUs
npu3HakoB.  llUTOreHeTMYEeCKUEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupyouiee ckpenmBanre. Vcnoap30BaHue aHATM3UPYIOLIETO CKPEIBaHUs
JUISL OTIPEICIICHHS TCHOTHIIA OCOOH.

CuernieHHOe  HaclieqoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacJIeJOBaHUIO IreHOB. HapylieHue cuemnyieHrs reHOB B pe3ysibTare
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOpUS HACTEACTBEHHOCTH. [ €eHETUUECKUE KapThl.



I'enetuka mona. XpoMOCOMHOE OmpeAesieHrne moJjia. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omorametrHeslie W reTeporaMeTHble OpraHusMbl. HacnenoBanue
MPU3HAKOB, CIEIICHHBIX C MOJIOM.

HN3meHunBOCTh. BH1bl ”3MEHUMBOCTH: HEHACJICACTBEHHAS U HACJIEICTBEHHAS.
Posb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s M BapUallMOHHAS KPUBAS.
Hopma peakuuum npusHaka. KoJW4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HOopMa peaknuu. CBoiicTBa MOANGDUKAITMOHHON U3MEHUYUBOCTH.

HacneactBenHasi, Wiad TeHOTHIIMYECKas, HW3MEHYMBOCTh. KomMOMHaTHBHAas
U3MEHYUBOCTh. Melo3 W TOJIOBOM TpolecC — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTU. MyTalimoHHas N3MEHUUBOCTh. Kitaccudukaiiys MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSIAOB B HAclIeACTBeHHOM n3MenunBoctu H. 1. Basuiosa.

BresnepHast HaclIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbl T€HETHUKH
YeJI0BEKA: TCHEAIOrHYeCKUM, OJIM3HEI[OBEIN, [IUTOTCHETHUCCKHUM, OMOXUMHYCCKHH,
MOJICKYJIAPHO-TEHETUYECKHM. CoBpeMeHHOE OIpEICIICHUE FeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00€BaHMS YCIOBEKA: TEHHBIC OOJIC3HH,
00JIe3HN C HACIEICTBEHHON MNPEIPacloIoKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comaruueckue W TreHepaTuBHbIE MyTauud. CTBOJIOBbIE KIJIETKHU. [IpHUHITUIIBI
3I0pOBOTO 00pasa KU3HH, TUATHOCTUKH, MPO(PUIAKTUKN U JICUCHHS TeHETHYCCKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJbTUPOBAHUE. 3HAUCHHE MEIUITUHCKOM
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JI€BaHUI YEJIOBEKA.

JdeMoHCTpauu:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBunos.

Tabmumet w cxembl:  «MOHOTMOpPUAHOE  CKpEIMBAaHHE M €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH YHCTOTBHI raMeTy, «JIurubpuaHoe CKpendBaHUe,
«llutonornyeckue  OCHOBBI ~ JUTHOPHIHOTO  CKpemIuMBaHus»,  «Mehos3y,
«B3aumonieicTBUe AIJIENBHBIX TE€HOB», «l'e€HeTMYeckue KapThl PaCTCHUH,
KUBOTHBIX MU 4YeJIOBeKa», «['eHeTmka mosia», «3aKOHOMEPHOCTH HaCIeI0BaHUs,
CLHEIJICHHOTO C TMoJIoM», «KaphOoTUnbl 4YelloOBeKa W KUBOTHBIX», «BHabI
M3MEHUYMBOCTHY, «MoauduKkamonHas W3MEHYUBOCTHY, «HacnemoBanme pesyc-
dakTopay, «I'eHeTHKa rpynn KpoBu», «MyTallmoHHass U3MEHUYUBOCThY.

O6opynoBanue: MoAeTU-aNIUIMKAIMA «MOHOTHOPUHOE CKpEIIUBAaHUEY,
«Hemonmunoe ngomuHupoBaHue», «JluruOpuaHoe ckpenmuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI W Mukporpenapar «Jllpozoduna» (Hopma, MyTaiuu
(OpMBI KPBUIBEB U OKPACKH Tena), repbapuit «I'opox mOCeBHOIN.

JlaGopaTopHblie M MpaKTHYeCKHe PadOThHI:

Jlaboparopnas pabora Ne 5. «3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS y APO30(HIIBI Ha TOTOBBIX MUKpOTIpENapaTaxy.

Jlabopatopnas padota Ne 6. «M3yuenne Moau(pUKaIMOHHON U3MEHINBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPUBONY.

JlabopaTopHast pabota Ne 7. «AHaNM3 MyTanuii y Apo30(HUIITbl Ha TOTOBBIX
MHKpOIpenapaTax.

[Ipaktnueckas padota No 2. «CocTaBieHHEe U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkups Kak HayKa W IpouUecc. 3apOKICHHUE CENEKIMH U JTOMECTUKALMS.
Yuenue H. WM. BaBuioBa 0 I1EHTpax MPOUCXOXKIEHUS M  MHOTrooOpasus
KYJBTYPHBIX pacTeHUU. LIeHTpBhl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHANBUYAbHBINA OTOOPHI B
CEJIEKIIMM pPacTEHUd M KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
CKpeluBaHue — WHOpuauHTr. Yucras nuHus. CKpelMBaHUE YHUCTBIX JIMHUI.
I'erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpelIMBaHUE — ayTOPHJIMHT.
Otnanénnass rubpuamzanuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
NOJIyYEHUE TOJMIUIONJOB. JIOCTHIKEHMSI CENeKUUU PACTCHUH, JXHUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUsA. ITallbl
co3ganus pexomOuHaHTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosloruueckue M dtuyeckue  npobnembl. MO —  reHeTuyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpetsr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuiel 1 cxeMbl: kKapta «L[eHTpbl TPOUCXOXKIACHUS W MHOT00OpasHs
KYJbTYPHBIX pacTeHui», «Ilopoasl foMaliHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanusy, «Padborsl akagemuka M. @. BanoBay,
«Tomumnonaus», «OObEeKThl OuoTexHonorun», «KiaeTounele KyJabTypel U
KJIOHUpOBaHUeE», « KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MyJISIKH TUIOJIOB M KOPHETIIONOB TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCcKOX035UCTBEHHbBIE PACTEHUS.



JlabopaTopHble U NpaKTH4YeCcKue padoThbI:

Okckypcust «OCHOBHBIE METOIBI M JOCTH)KCHMSI CEJIEKIIMM PAacTEHUH |
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIILHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpPHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. IBosroIOHHAS OMOJIOTHS.

[Ipennocbuikn BO3HUKHOBEHHS 3BOJIIOHMOHHON TEOPUHU. OBOJIOIUOHHAS
Teopust U €€ MecTo B OUOJOruu. BiusiHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTUHU U JPYTUX HAYK.

CBuzerenbctBa HBoMONUU. [laleOHTOIOTMYECKHE: TOCIEN0BATENbHOCTh
MOSIBJICHUS BHUJOB B MaJCOHTOJOTMYECKON JIETONMUCH, TMEpeXOAHbIe (OPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue ¢payH u GIop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA M pPa3iuuusi SMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OUOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OomtonmoHHass Tteopuss Y. JlapBuna. IlpenanochulkM BO3HUKHOBEHUSA
napBUHU3MA. JI[BWOKYIIME CUIIBI IBOJIONMU BUAOB 1o JlapBuHy (M30BITOUYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] M3MEHUYUBOCTD,
O0opb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BooIuu (CTD) u €€ 0CHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonmynsuus kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuibl ((hakTopbl) SBOJIONUUA BHJIOB B MpUpPOJe. MyTallMOHHBIHI
nmpolecc ¥ KOMOWHATHBHAs W3MEHUYMBOCTH. [lOMyNsiiMOHHBIE BOJHBI U Jpeiid
reHoB. M3oss1ust 1 MUrpanus.

EcrecTBenHbiit o1O0p — HampaBistonwii  ¢daktop sBoonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPraHW3MOB KaK pe3yiabTaT dBojtonuu. [Ipumepsl
MPUCTIOCOOJICHUH y OpraHu3MOB. ApoMop(]O3bl ¥ UAMOA AN TAIINH.

Bun u BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IKOJIOTHIECKoe.

MakposBomorusi. DopMbl  3BONIOUUU:  QuUiIeTHUYECKas, JAUBEPreHTHAas,
KOHBEpreHTHasi, napasuienbHas. HeoOpaTuMoCTh 3BOIOLHUU.

[IpoucxoxieHre OT HeCHeNHaIN3UPOBaHHBIX TMpeaKoB. [Iporpeccupyromias
crienran3anus. AganTuBHAs paguaris.

JdeMoHCcCTpanuu:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuup! u cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprObI  3a
cyuiecTBoBaHue», «EctecTBeHHBIH 0TOOpP», «MHOroOoOpasue COPTOB PACTCHUIN»,
«MHorooOpa3ue  mopox  KuUBOTHBIX»,  «[lomymsmuu»,  «MyTanuoHnHas
U3MEHYHMBOCTHY, «ApomMopdo3sry, «Mmamoamantarmuny, «OO0mas mereHeparus,
«/IBmxkymne cuibl 3Boionum», «Kapra-cxema wapuipyrta nytemecTBus Y.
Hapsuna», «boppba 3a cymectBoBanue», «IIpucnocoO0iaeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJUJICKIIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HaOOp IUIONOB M CeMsH, KoJuleKus «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABICHUS IBOJIOIUNY, O0BEMHAS MOJIEITh
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekiuus «Dopmbl COXpaHHOCTH
HMCKOTAEMbIX JKMBOTHBIX M pacTeHui», woaenb anmuukamus «llepexpéct
XpOMOCOM», BIIaXHble Tipenapatbl «Pa3Butue HacekoMmoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapar «Jlpo3oduna» (Hopma, MyTariid GOpMbI KPBUILEB U
OKpAackKu Tena).

JlabopaTopHblie U IPpaKTHYeCKUe PadOThbI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pa6ota Ne 2. «Onucanne NPHUCTIOCOOJIEHHOCTH OpTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HHU HA 3emIe.

JloHaydHble TPEACTABICHUS O 3apOXKACHUM JKU3HU. HayuHble TUIIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emje: aOuoreHe3 | TMaHCIepMUsA. XUMHUYECKas
HBOMIOIMS. AOHOTEHHBIM CHUHTE3 OPraHUYECKUX BEHIECTB M3 HEOPTraHUYECKHUX.
DKCNEPUMEHTATBbHOE TTOATBEPKICHUE XUMUYECKON 3BOMOIMU. HavanbHbie ATansb
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKU. [lepBble KIETKM M WX HBOJIIOLMS.
®opMHUPOBAHUE OCHOBHBIX T'PYII AKUBBIX OPraHU3MOB.

PazButHe xu3Hu Ha 3emuie 1Mo ’pam u nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. [laneos3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Meso3oiickas 3pa W €€ TMepUOAbl: TPUACOBBIM, KPCKUH, MEJIOBOM.

KaliHo3oiickas 3pa u €€ nmepuojpl: NajleoreHOBbI, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTuKa KJIMMaTa M IeoJOTMYecKuX mnporueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMUA PACTUTENBHOTO M JKUBOTHOTO MHpa. ApomMopho3bl y pacTeHHid U
XKUBOTHBIX. [l0siBIIEHUE, paclIBET U BBIMUPAHHE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECcKOTO MHpa KaK OTpaKkeHHE 3BooUMUA. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
MIPOUCXOXKJICHUH YeNoBeKa. MeToapl u3ydeHus aHtponoreHeza. CxoJcTBa H
pa3Iuyms 4eJoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrxymue  cunbl  ((hakTOpbl)  aHTPONOrEHE3a. Hacnencreennas
M3MEHYUBOCTh M  €CTeCTBEHHBbIH 0TOOp. OOmIecTBeHHbI 00pa3  JKU3HH,
W3rOTOBJICHHE OPYJIUM TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoxsummi, YemoBek HeaHIEPTAIbCKUM, UYenoBek
pasyMHbIii. Haxoiku uCKOIMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KM3HU, OPYIHSL.

YenoBeuecknue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOH]IHASA
(eBpasuiickasi),  HErpo-aBCTpajouaHas  (dPKBaTOpUaibHAsl),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckasi).  UYepThl  MPUCIIOCOOJEHHOCTH  TPEICTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EJNMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacnsma.

JlemoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnmiel U cxeMbl: «Bo3unkHoBeHne CoHEUHOHN cUCTEeMbI», «Pa3BuTune
opranudyeckoro wmupa», «PacturenbHas kieTka», <«OKHBOTHas — KJIETKay,
«IIpokapuoTnueckasi kietka», «CoBpeMEHHas CUCTEMAa OPraHUYECKOTrO MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YEJIIOBEKOOOPa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «JlpeBHenmune moanm», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HelIoBeueCcKne paco».

O6opynoBanue:  mysiku  «lIpoucxoxaeHue — yenoBekay  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMaHBbOHIIA), CJIEMNKU WU
M300paKEHHSI KaMEHHBIX OpYJIUN TEePBOOBITHOTO YEJIOBEKA (KaMHU-YOIIIEPHI,
pyoOuna, ckpebna), TEOXpoHOJIOTHYEcKass Tabnuia, KoeKuus «DopMel
COXPaHHOCTH MCKOMAEMbIX YKUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M MpaKTHYeCKHe PadoThI:

[Ipaktuueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUN W
KUBOTHBIX B KOJUIEKIIHSIX).



DKCKypcHsi «IBOJIOLMS OpPraHUYEcCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KPAaeBEIUECKUN My3€i).

Tema 3. OpranusMsbl U OKpPY:Kamoas cpeaa.

DKOJIOTHS KaK HayKa. 3ajaud U pa3aeibl 3KOJOTHH. METOIbl IKOJIOTMYECKUX
HCCIIEI0BAHMUM. DKOJIOTMYECKOE MUPOBO33PEHIE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYLIHAs, IMOYBEHHAasd,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktopel. Kiaccudurarums sxomormdeckux  (HakTOPOB:
abuoTuueckre, OMOTHYECKHE M AaHTPOIOTeHHbIe. JIeiCTBHE SKOJOTHYECKHX
(haKkTOpPOB HA OPTAHU3MBI.

AbGuotnueckue (akToOphl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucniocoOnenust OpraHM3MOB K  JEWCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckne puTMsl.

buotnueckue (hakTopHl. Bungsr OMOTHYECKUX B3aMOJIEHUCTBUI:
KOHKYpEHIUsA, XUITHUYECTBO, CUMOHO03 U ero (opmel. Ilapazutusm, koonepauus,
MyTyajJu3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIU3M,
HEUTpa3M. 3HaueHHE OWOTHMYECKUX B3aMMOJECUCTBUM JIs CYIIECTBOBAHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKHU monysiuud. (OCHOBHBIE TMOKa3aTean
HNOMYJISUMU: YHUCICHHOCTh, IIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTB, IPUPOCT,
Murpauus. JMHaMuka 4ucI€HHOCTH MOIMYJISIUUNA U €€ PETyIIsIIus.

JlemoHncTpanum:

[Toptpetsi: A. 'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmuupbl u cxemsl: Kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranu3sMoBy», «®doronepuoguzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJsuU UHPy30puu-Tyhenbkny, «[luiesbie menm.

JlaGopaTopHblie U NpaKTHYecKue padoThbI:

JlabopaTopHas pa6ota Ne 3. «Mopdomornueckne 0COOEHHOCTH PacTeCHUH U3
Pa3HBIX MECT OOHUTaHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacy€T mmoTHOCTH MOMYJISIIINI pa3HBIX BUIOB
pPacTEHUI.

Tema 4. CoobuiecTBa U IKOJIOrHYECKUE CUCTEMBI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
(§7(0)1(S: (k1R

Okosornueckue cuctembl (3kocucreMbl). [loHaTrue o006 3KocuctemMe u
ouoreoneHoze. OyHKINOHATBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHHU B HKOCHUCTEME.
Tpoduueckne (TUIEBBIE) YPOBHU DJKOCUCTEMBI. [IWIeBbIe 1€ W CETH.
OcHOBHBIE TIOKa3aTEIM SKOCUCTEMBI: OuoMacca, MPOAYKIUSA. IKOJIOTHYECKHE
NUpamMubl: MPOAYKLIHMH, YHUCIEHHOCTH, OuomMaccbl. CBOHCTBa HKOCUCTEM:
YCTOWYUBOCTh, CAMOPETYJIALMS, pa3BuThe. CyKiieccHsl.

[IpupoHbie S3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOIHOTO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  SKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u x035UCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak @akrop ycToM4YMBOCTH 3KocucTeM. CoXpaHEHHE
OMOJIOTUYECKOT0 pa3Hoo0pasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB U CTpPYKTypa
ouocdepnr. JKuoe BemecTBO u ero ¢yHkiuu. OcobeHHOcTH Ouocdepnl Kak
r100aNbHOM HDKOCUCTEMBI. J[MHamMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMUYECKHE LUKIIBI 3JIEMEHTOB (yIiiepoaa,
azota). 30HaAIBbHOCTh Orocheprbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiin. AHTpONOTeHHbIE U3MEHEHU B Orocdepe.
['o6anbHbBIE 2KOJIOTHYECKUE MTPOOIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YEJI0BEUECTRA. Coxpanenue
O0ropa3HO00pa3us Kak OCHOBA YCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yIOpaBJICHUs] TPUPOIHBIMU pEecypcaMd U MX HCMOJb30BaHue. JloCTHXKEHUS
OMOJIOTHUY U OXpaHa MPUPOJIBIL.

JdeMoHCTpaum:

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

Tabmuubr 1 cxembl: «Ilumessie 1enu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenmn nutanus», «IKOJOTUYECKAs MHUPAMUIA,
«buocdepa u yenosek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoémay», «ArpoueHo3», «llpumepHsie
AHTPOIIOTEHHBIE  BO3JIEUCTBUS HAa MPUPOAY», «BaxHenmme HMCTOYHUKU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BO», «[louBa — BaykHeMIIash cOCTaBIISIONIAS
ouocheprr», «DakTopsl aerpaganuu mouBy», «llapaukoBelil d3ddexT», «DakTopbl
pPaIMoOaKTUBHOIO 3arpsisHeHUs Ouochepn», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM »HKpaH Ouocheps,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B IpUpoae».

O6opynoBanue: Moje/ib-anIuIMKausa «TunuuHble OMOLIEHO3bD, repOapuit
«PacturenbHbIe cOOOIIECTBAY, KOJUICKINU «buoreno3y, «Bpenurenn BaxxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TepOapuu ¢ KOJJIEKIMM pAacTeHUH W
KUBOTHBIX, MIPUHAJICKAIINE K Pa3HBIM KOJOTHYECKUM TPYIIIIaM OJIHOTO BHUJIA,



Kpacnass kuura Poccuiickoii ®denepanuu, n300pakKeHHUs] OXpPaHSIEMBIX BHIOB
pacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBLIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycranaBnuBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHMSI  OOydYaroUIMMHUCS TPOTpaMM  CpeaHero  olmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType AMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS MpeaMera «buonorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIOIINE: OCO3HAHUE O0YYaIOIIMMHUCS POCCUHUCKOM
rpaXXJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
U CaMOOIpEJEeICHUI0, HAJIMYME€ MOTHBAallUM K  OOy4YeHHUIO  OHMOJIOTHH,
LIEJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAIUIIMA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYArOIIUXCS PYKOBOICTBOBATHCS B CBOCH
JNESITEILHOCTH IIEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, MPUCYIIMMH CHCTEME
OMOJIOTUYECKOTO0  00pa30BaHMs, HaJIUYUE DKOJOTMYECKOr0 MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOEHUS IpeaMeTra «bUOJorus» JOCTUTalOTCS B
€MHCTBE Y4YEOHOM M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIMOHHBIMU POCCUUCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMHU M HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS H
CaMOpa3BUTHUSA, Pa3BUTUSI BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTaplIeMy MOKOJEHUIO,
B3aMMHOT'0 YBa)XKCHHS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACISIUIO H
TPAAUIHASAM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYXaruien cpene.

JIngyHOCTHBIE pe3yibTaThl OCBOCHHS ydeOHoro mnpeaMera «buomorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIUXCsS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JTUYHOCTH, CUCTEMON IICHHOCTHBIX
OpUCHTAllU{, TIO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUN, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IICHHOCTSIM POCCHMCKOrO OOIecTBa, pacHIdpeHHe >KU3HCHHOTO
ONBITA U OMbITa ACATEIBHOCTH B MPOIECCE peAU3alMU OCHOBHBIX HaIPABJICHUM
BOCIIUTATEJIbHOM JICSITEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUHA 00YUAIOIETr0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBa;



OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHAa M MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON [EATENIBHOCTH IMPU  CO3AAHUU
y4eOHBIX MPOEKTOB, PELICHUH y4E€OHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENAENATh COOCTBEHHYIO TO3UIMI0 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBSICHSATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJIO)KEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIITOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATENbCKUX 3a7ad, YBaKUTEIBHOTO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpHU OOCYXICHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTH K TYMAHUTAPHOM U BOJIOHTEPCKOU JAEATEIBLHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH MEPEL
Ponunoi, ropmoctu 3a cBOM Kpai, CBOXO PoOauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIIJIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM MPUPOIBI,
OOCTHXKEHUAM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBAaTh BKJIAJ, POCCHUHUCKMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnute OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/Ja;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, TUUECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTEIIAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOI'O TIPUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaauuusMu HapoaoB Poccuu;

4) 3CTEeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAS ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYa, OOLIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE 3MOLMOHAIBHOTO BO3/IEUCTBHS KUBOW MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXEHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHusA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsl H
IMOLMOHAJIBHOIO 0JIaromoJIy4Yns:

NOHMMAaHUE W peajau3alus 3JI0pOBOr0 M 0e30macHoro ooOpasza KU3HU
(3mopoBOE  TUTaHUE, COONIOACHUE TUTMEHMYECKMX TIpaBWJI M HOPM,
COQTaHCUPOBAHHBIM PEXUM 3aHATHH © OTABIXa, peryispHas (undeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHMMAaHUE I1EHHOCTH TMPaBWJI HHIWBUIYAIbHOTO M  KOJUJIEKTMBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJCH;

OCO3HAHME MOCJIEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHS);

6) TPYA0BOT0 BOCIIUTAHMS :

TOTOBHOCTh K TPYyAY, OCO3HaHUE IIEHHOCTH MAacCTEpPCTBa, TPYI0I00UE;
TOTOBHOCTh K AKTUBHOMW JIESITETBHOCTH T€XHOJOTMYECKON U COLMATBHON
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHLHO

BBITIOJIHATH TaKyIO JEATEIbHOCTD;

HMHTEpPEC K pa3Iu4HbIM cepaM MpoPecCUOHATIBHON JEATEIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymeld npodeccun W pearn30BbIBATh
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) 3K0JIOTrHYeCKOro BOCIIUTAHMSA:

AKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KyJNbTYphl: NPUOOpETEHHE OIbITa
MJAHUPOBAHMUSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TIOCIEACTBUM IS
OKpYXarouien cpepl;

OCO3HaHHWE TrI00aTbHOTO XapaKTepa HKOJOTHYECKUX MpOOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU U3YyUYEHUU OUOJIOTUHU
3HAHUS W YMEHHS TIpU peIIeHUH TpoOJieM, CBA3aHHBIX C palMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIIOJICHUE  TpaBWil  TOBEJICHHS B MPHUPOJE,
HaIpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHCTEM, OHochepnl);



AKTHUBHOE HENPUATHE JEUCTBHUW, MPUHOCIIIMX Bpel  OKpyKaroulen
IMPUPOHOM cpefie, YMEHHE MPOTHO3MPOBATH HEOIArONMPHUSTHBIE SKOJIOTHUECKHE
MOCJIE/ICTBUSI IPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBPAIIATh UX;

HAJIMYKE PA3BUTOTO 3KOJIOITMYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAJIBHOU
MIPAKTHUKE, TOTOBHOCTH K YYACTHIO B MTPAKTUYECKON JIESITEIbHOCTH SKOJOTMYECKOU
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M UYWTATEIbCKOM KYJbTYpbl KaK CpEACTBa
B3aUMOJICHCTBUS MEXAY JIFOABMU U TIO3HAHUS MUPA;

NOHMMaHue creuuuky OHOJOTMM KaK HayKH, OCO3HaHUs €€ poJil B
(opMUPOBAaHMN PALMOHAJIBLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUHM LEIOCTHOIO
MPEACTABICHUS 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE NPHUPOAbI, YEIOBEKA W
oOlIecTBa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEelIEeHUH MpodiieM
COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OMOJIOTMM JUIsl COBPEMEHHOM LMBUIIN3ALUU:
o0OecrieueHruss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3JaHHE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX  peuiaTb  PEecCypcHble  MPOOJIEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOAA U3 II00ATBHBIX SKOJOTUYECKUX MPOOIEM U
o0OecrieueHuss  mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJIYYEHHM OHMOJIOTMYECKHX 3HAHUW B LEIAX
HOBBIIIEHUST OO0IIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM T'PaMOTHOCTH OOydHaroumuxcs, GopMupyemon
MIpU U3y4YEeHUH OUOJIOTHH;

MMOHUMAHUE CYUIHOCTH METOJIOB MO3HAHUS, MCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh TOJy4yaeMble 3HAHUS J[UId aHalu3a M
OOBSICHEHHSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOISIINX B HEM HM3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIC 3aKIIIOYEHHS HA OCHOBE HAy4HbIX (AKTOB H
UMEIOIIUXCS JaHHBIX C LIeJIbIO MOTYyYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IUIs
pelIeHus mpodieM B pealibHbIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIBHOCTh UHANBUYAJIBHO U B TPYIIIIE;



FOTOBHOCTb M CIIOCOOHOCTh K  HEOPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHNI0, K AaKTMBHOMY MOJYYEHHUIO HOBBIX 3HAHUW MO OHOJIOTUU B
COOTBETCTBHUHM C )KU3HEHHBIMH MOTPEOHOCTSAMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeamMeTHble pe3yIbTaThl OCBOCHHsS ydyeOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIC) 0OIeHAyYHbIE MOHSATHUS, OTpaXKarolue
LEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U chenuduKy METOJOB MO3HAHUS,
HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOlLiecC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIIMII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHWe,  HAOJIOJICHWE,  HM3MEpPEHHe,  JOKCIEPUMEHT U JIPYTHX),
YHUBEpCaJIbHbIE y4eOHBbIE JEHUCTBUSI (MO3HABATEJIbHBIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), 00ecreynBaroIIne (dbopmupoBaHue (yHKIHOHATBHOU
rPaMOTHOCTH U  COIIMAJIBLHONM KOMIIETCHIIMM OOYy4Yaroluxcs, CIHOCOOHOCTH
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXTUCLUIUINHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble ydeOHbIE JCWUCTBUA B
ITI03HABATEJIbHON U COLMAJIBHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHUS IMPOTrpamMMbl CPEIHEro OOIIEero
oOpa30BaHMsI TOJKHBI OTPAXkKaTh:

Osaanenue YHHBeEpPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBble JJOrHYECKHE JAeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYIHpPOBaTh U aKTyaJIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CPAaBHEHMSI, KilaccuUKauu, 0000IEeHHs ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATHM (BBLACIATH UX XapaKTEpPHbIE MPHU3HAKH, YCTAHABIMBATH
CBSI3U C JPYTUMHU MOHATHIMM);

ONpeAeNATh LEIN MACSITeNIbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIbTaThl JE€ATEIbHOCTH C TOCTaBICHHBIMU LIEISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUI
YKABOM ITPUPOBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JI€IYKTUBHbBIC, 10
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHBOPEUMS B paccMaTpPUBAEMBIX
ABJICHUAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

IPUMEHATh  CXEMHO-MOJEJbHBIE  CpeacTBa IS IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€ M OTHOILIEHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKKe  IMPOTHBOPEUYHMIA  PasHOrO PO,  BBIBIEHHBIX B pasjIMYHBIX
UH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PENIEHHS POOIEMBI C YIETOM aHaIM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBEI B JIEATCIIEHOCTH, OLIECHMBATH COOTBETCTBHE PE3YIHTATOB
LEJIIM, OLIEHUBATh PUCKH ITOCIIEICTBHI IEATEIBHOCTH;

KOODJIMHHPOBATh M  BBIIOJIHATH pabOTy B YCIOBUSAX  PEAIbHOIO,
BHPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHBATh KPEATHBHOE MBIIIJIEHHUE TIPH PEIICHUHN XM3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCCIET0BATEIbCKHE IeiCTBHSM:

BJIaJICTh HABBIKAMH Y4€OHO-HMCCIIEA0BATENBCKOM M IPOEKTHOM IeATEIBHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOjeM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOOB PEIICHHs MPAKTHYECKUX 3a/1a4, IPUMCHEHHIO
Pa3IUYHBIX METOIOB [TO3HAHUS,

UCIIONIb30BATh PAa3lIUYHbIE BHUABI JCATEIBHOCTH II0 IOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEPIPETAlMH, IPEOOpPa3OBAHUI0 M IPUMEHEHUIO B YYEOHBIX
CHTYaIUsX, B TOM YHCIIE TIPH CO3/IaHUH YYCOHBIX U COUAIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIN THUI MBIIUICHHS, BIIAJETh HAYYHON TEPMHUHOJIOTHEH,
KJTFOUCBBIMH ITOHATHSIMU U METOaMHU;

CTaBUTh M (HOPMYIHPOBATH COOCTBCHHBIC 3a7a4ydl B 00pa30BaTEIBHOM
JESTEIIbHOCTH U KU3HCHHBIX CUTYAIIHAX;

BBIABJIATH TPHUYHMHHO-CJIEACTBEHHBIC CBA3M M aKTyalM3UpOBaTh 3aj1ady,
BBIJIBUTaTh THUIOTE3y € pEIIEHHUs, HAaXOAWTh APTYMEHTBHI JUIS JIOKa3aTejlbCTBa
CBOMX YTBEPIK/ICHHIA, 3a/1aBaTh TApAMETPhI K KPUTEPUHU PEIICHHS;

AHAJIM3MPOBATH IIOJYYEHHBIE B XOJ€ pELIEHUS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh MX JOCTOBEPHOCTD, POrHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTyallMsIM, OICHHBATh TNPHOOPETEHHBIN OIIBIT;

OCYIIECTBJISATH II€JI€HANPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CITOCOOOB
JEUCTBHS B TPOGECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHKS B TO3HABATEIBHYIO M IPAKTHYECKYIO0 00JacTh
JKH3HEAEATEIIbHOCTH;

yYMETh HHTEPUPOBATH 3HAHUS M3 PA3HBIX MIPEIMETHBIX 00JIaCTEN;

BBIJIBUTaTh HOBBIE HJIEH, IIPEIAraTh OPUTHHAIIBHBIE TIOJXObI K PEIIEHUS,
CTaBUTH IPOOJIEMBI U 3a1a4H, JOITYCKAIOIIHNE albTEPHATUBHEIE PELICHHS.

3) padora ¢ uHpopManHeii:

OPMEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAIUH (TEKCTE yueOHOTO
OCOOMs, HAayYHO-IOMYJISIPHOM JIUTEpAarype, OMOJIOTUYECKUX CIIOBApsAX |
CIIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIN3UPOBATh



UH(GOPMAIIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS], KPUTUUECKU OLIEHUBATh
€€ TIOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(bopMyIHpOBaTh 3aMpPOCHl U MPUMEHSATH PA3IUYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor uHpopMalru, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3az1ay;

npUOOpeTaTh OMBIT HKCIOJBb30BAHUS HH(DOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOT U, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHbBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (GOpMY  MPEACTABICHHUS
Oouosiorndeckor nHGopMaIuu (CxeMbl, TpaguKH, AUarpaMMbl, TaOJUIIbI, PUCYHKU
" ApyToe);

WCIIONIb30BAaTh HAyUYHBIM SI3bIK B KAauecTBE CpeICTBAa MpH pabore ¢
Onosornyeckod MHQPOpMALMEl: MPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HaKM U CHUMBOJIBI, (pOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NIPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpPEACTBA
HarJIsAHOCTH;

BIQ/JIETh ~ HaBBIKAMU  pAaclO3HAaBaHWsI W 3alIUTBl  WH(GOpPMAIUH,
MH(}OpMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBgi1aieHHe YHUBEPCAJIbHBIMIA KOMMYHHUKATUBHBIMM AeHCTBUSIMM:

1) oGmenue:

OCYIIECTBISATh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JUCKYCCUU MO CYLIECTBY OOCYyKJaeMoil TeMmbl (YMEHHE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXJACHHMS OTHOCHUTEIBHO BBIIOJHEHHS MpeiaracMon
3aJlauM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3ZMLMN JAPYTUX YYaCTHUKOB
Janora Wil JUCKyCCUN);

pacro3HaBaTh HeBEpOaJbHBIE CpEICTBA OOIMICHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYyaIlHid,
YMETb CMAT4aTh KOH(QIUKTHI U BECTH MEPErOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHHUS APYTUX JIOJCH, MPOSIBIATH YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popMe (popMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEéPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIH30BAaHHEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eSITeJIbHOCThD:

MOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
pabOThI IPH pelIeHUU OHUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHUS IPYNIOBbIX (OPM B3aUMOACHCTBUS MPH PEIICHNH Y4eOHOH 3a/1a4u;

BBIOMpATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUH C Y4ETOM OOMIMX
MHTEPECOB M BO3MOKHOCTEH Ka)I0T0 WieHa KOJIJICKTHBA,;



OPUHUMATh €M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JCHUCTBUA IO €€ JOCTHUKCHHIO: COCTaBJIATh IUIAH JICWCTBUM,
pacupenensitb poiad € YYETOM MHEHHMH YYaCTHHKOB, OOCYXIaThb pe3ylbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa W KaXKIOrO0 yYaCTHUKA KOMAaHIbl B
001Ut pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

MpeajiaraTh HOBBIE MPOEKThI, OLCHUBAaTh HJEU C IMO3WLHA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

OBJiajeHne YHUBEPCAJIbHBIMHY PEryJIsiTHBHBIMHY 1eliCTBUSIMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABJICHHS NpoOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHbBIX CUTYallUAX;

BBIOMPATh HA OCHOBE OWOJIOTMYECKUX 3HAHWM WEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M MOCTYINKaxX MO OTHOLIEHUIO K >KMBOW IPHUPOJAE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYLIECTBIIATh IO3HABATENIBHYIO NESITEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaul B 00pa30BaTeIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIEHUs MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHSIM;

paciipsATh paMKHd Y4EOHOro MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3SPYIUIUH B
pa3HbIX O00JIACTSAX 3HAHMM, IMOCTOSIHHO MOBBIIIATH CBOM O0Opa30BATENbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJaJ€Th  HABBIKAMM  MO3HABATENbHON  pedJeKkcud Kak  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJIbTaTOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI peIeKCUU NJIsl OLUEHKH CUTYalllH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO NPHHHUMATh PEIICHHS IO HX
CHUKEHUIO;



OpUHUMATh MOTHUBBI M apryMEHThl JpPYTUX NpPU aHaJu3e pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHsATHE ceOsl M APYTrUX:

IPUHUMATh ce0s, MOHUMAasl CBOM HEIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JAPYrHMX IMpU aHAIU3€ pe3yiIbTaToB
NEeSITebHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JIPYTMX HA OIINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUHU APYTOro YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT creruduueckue s yaeOHoro npeamera «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHUS U CHOCOOBI AEUCTBUN MO OCBOCHMIO, HHTEPIIPETALIMM U
peoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS H
MPUMEHEHUIO 3HAaHUW B Pa3IMYHBIX YYEOHBIX CUTYallMsIX, a TaKXE€ B PEAbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpeameTHble
pe3yJIbTaThl MIPEACTABICHBI IO roj1aM 00y4EHHS.

[IpenMeTHble pe3yabTaThl OCBOEHUSI yueOHOTO Tipeamera «buonorus» 6 10
Knacce NOJDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUIM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOIO
3HaHUSA ECTECTBEHHBIX HayK, B (OPMHpPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMH, (YHKIHOHAIBLHOU
I'PaMOTHOCTH Y€JIOBEKA ISl PEILICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJAEpkKAHHE OMOJIOIMYECKMX TEPMUHOB U TOHSATHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabonau3M (0OMEH BEIIECTB M IMPEBpaIllCHUE
SHEPTUr), TOMEOCTa3 (CaMOperyJislts), YPOBHEBAsSI OpraHU3alusl )KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOYKLIHS ), HACTEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHUE u3JlaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpPaJbHAs JOrMa MOJICKYJIIpHOW Owuosioruun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTooOpasusi u
MPOUCXOXKJICHUS KyJIbTypHbIX pactennii H. U. BaBunoBa), onpenensitb rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUHU: HAOIIOJACHHUE U
ONMCAHUE YKMBBIX CUCTEM, IMPOLECCOB U SIBJICHUM, OpraHu3als U IPOBEIACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABH)KEHHE  THUIIOTE3bI, BBISIBJICHUE
3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMH BETUYMHAMHU, OOBSICHEHHE MOJIyUYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUHA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJBI HA OCHOBAHUH TIOJIYYCHHBIX PE3yIbTATOB,;

YMEHHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OAHOKJIETOYHBIX K MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAIECHUS SHEPTHH B KIETKe, (OTOCHUHTE3a,
MJJACTUYECKOTO W DJHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO03a, MeEio03a,
OTUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIWBHIYAIBHOTO DAa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHSTh MOJYyYEHHbIE 3HAHMS JIsI OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS MPAKTHYECKUX PEIICHU B MOBCEIHEBHOMN
KU3HU C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl M 30POBbS
OKPYKAIOIIUX JIFOJIeH, COOITI0ICHUST HOPM TPaMOTHOTO TIOBEICHUS B OKPY KaroIIeit
MPUPOTHON cpejie, MOHMMaHWe HEOOXOJMMOCTH HCIOJIB30BAHUSA JOCTIKECHUN
COBPEMEHHOMU Ovomornd ¥ OMOTEXHOJIOTMM  JUIsi  PaIMOHAJIBLHOTO
IPUPOIOIIOTH30BAHNS;

YMEHUE pellaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/ladd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBAaHUE, CICTUICHHOC HACJICIOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTAOOpATOPHBIE W MpaKTU4YeCKue padoThl, COOJIOIATH
npaBuia npu padore ¢ yueOHbIM U JJA0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OICHUBAaTh W HWHTEPIPETUPOBATH HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEepKaHMs, BKJIIOYAIONIYI0 IICEBAOHAYYHBIC 3HAHHUS U3
Pa3MYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MHGOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCIEKThl COBPEMEHHBIX HWCCIICIOBAaHUNH B OHOJIOTHH,
MEUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBCHHBIC IMHMCHbMEHHBIE M YCTHBIC COOOIICHUS,
000011251 OMOJIOTHYECKYI0 MH()OPMALIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHSITHUIHBIN armapaT OUOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OWOJIOTHH B CHCTEME HAyIHOTO
3HaHUS CCTCCTBEHHBIX HayK, B (HOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOH KapTHHBI MHpAa W HAYYHOTO MHPOBO33PCHHUS, O BKIAJE POCCHMCKUX U
3apyOCKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OuooTHH, (YHKIIMOHATIHLHOU
IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HCHHBIX 3a71a4;

YMEHHUE PaCKpBIBaTh COJEpKaHUE OMOJIOTMUYCCKHMX TEPMHUHOB W TOHSATHI:
BU/I, TOMYJISALUSI, T€HO(DOH, IBOIIOLNS, ABKYIIUE CHIIBI ((DAaKTOPBI) IBOJIIOIUH,
IPHUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHKE, SKOJOTHIECKHUE (PaKTOPHI,



HSKOCUCTEMa, MPOAYLEHTbI, KOHCYMEHTbHI, pEAYLEHTbl, LENu MUTaHUA,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

yMEHUE u3JIaraTh OWOJOTHYECKHE TeopuHu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3aponpimieBoro cxoxacrsa K. M. bapa, depenoBanusi IJIaBHBIX HANpaBICHUNA U
myteit sBomoruu A. H. CeseprioBa, yuenus o 6mochepe B. . Bepnanckoro),
OTIPEIETISATH TPAHUIIBI MX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHE BIIaJIETh METOJJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIO/IEHHE U
OMMCAHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUM, OpraHu3alds W TpOBEJICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTa,  BBIIBHKEHHE  THUIIOTE3HI, BBISIBJICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIUYMHAMH, OOBSCHEHUE TMOIYYECHHBIX
pE3yNbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMCHHE
JIeNaTh BHIBOJII HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKH CTPOEHHUS OUOJIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJALMNA, TPOIYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCHIOCOOIEHHOCTH
OpPraHMU3MOB, JI€UCTBUS 3KOJOTMYECKMX (PAKTOpPOB HA OpraHU3Mbl, MEpEeHOCca
BEUIECTB U IOTOKAa SHEPIMHU B D3KOCHCTEMAaX, AHTPONOTEHHBIX WM3MEHEHHH B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKJIOB B Ouocdepe;

YMEHHE TPUMEHSATH TMOJYYCHHbIC 3HAHUS ISl OOBSICHEHHS] OMOIOTHYECKHUX
MIPOLIECCOB W SIBJIICHUM, IJIS NMPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KHU3HU C IeJblo obecriedyeHus Oe30MacHOCTH CBOETO 3I0pPOBbSi M 3J0POBbS
OKPY>KaIOIIUX JIOAEH, COOII0/IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKpY’KaroIen
MPUPOIHON cpene, TMOHWMaHWE HEOOXOAMMOCTH HWCIIONB30BAHUS JOCTHKEHUM
COBPEMEHHOW OMOJIOTUY /JIsl PAllMOHAIIBHOTO MPHUPOI0TIOIH30BAHMS,

YMEHHE pelaTh 3JI€MEHTapHble OMOJIOTMYECKUE 33/1a4d, COCTABIISATH CXEMBI
HepeHoca BEIIEeCTB ¥ 3HEPTUU B HKOCHCTEMaXx (L€ MUTaHUsA);

yYMEHHUE BBINOJIHATh JTAOOpATOPHBIE W TpaKTU4YecKue padoThl, COOJIOIATH
MpaBuJia Mpy padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HMHTEPIPETUPOBATH HH(OpPMAIIHIO
OMOJIOTMYECKOTO  COACpXaHWsI, BKIIOYAIONIYI0O TICEBJAOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MacCOBOW MH(MOpMAINK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  TJIOOATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/laBaTh COOCTBEHHbIC IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN anmapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

VYyeOHbIC 3aHATHS TPOBOJATCA ¢ Ucnonb3oBaHueM MThD neHTpa ectecTBeHHO-Hay4YHOU HarpaBiieHHOCTH «Touka poctay MOV «bymomkuHcKast

COLL»
10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbIie
Ne n/m P Kontpoabnble | IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bub6mnoreka [IOK
1 b 2 0.5
MOHOTIBL KAk HayKa https://m.edso0.ru/7f41c292
2 JKuBEIe cucTeMBI M X OpraHu3aius 1 bubnmorexa HOK
p . https://m.edsoo.ru/7f41c292
. bu6mmoreka [{OK
3 X 8 1
MMUYECKUHN COCTaB M CTPOCHUE KIICTKU htts://m.edsoo.ru/7f41c292
bub6mnoreka [IOK
4 K 6
VISHEACHTCIRHOCTD KACTIEH https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHME U MHAMBUAYAIBHOE pa3BUTHE 5 1 bubnuoreka LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U N3MEHYUBOCTD 8 15 bu6mmoteka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
8 Pesepsitoe spens 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne n/m P Kontpoabnsie | Ipakrudeckue (uubp )
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Bbu6mmorexa [JOK
1
! IBOTIOUHOHHAS OHONOTHS o https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa LIOK
3emuite ' https://m.edsoo.ru/7f41cc74
bubmnoreka [IOK
1
3 OprasH3Mbl M OKpYXAMOMAT CPEna ° https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo01iecTBa U 9KOJIOTHYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka [IOK
P 2
> C3CpBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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




HOYPOYHOE IIVTAHUPOBAHUE

VYyeOHbIe 3aHATHS IPOBOATCA ¢ Ucnonb3oBaHueM MThD neHTpa ecrecTBeHHO-Hay4YHOU HarpaBlieHHOCTH «Touka poctay MOV «bymomkuHcKast

COlI»
10 KUIIACC
KosunvecTBO 4acoB Hcnoan3osa DJIeKTPOHHbIE
Ne HUE Hata uugposbIe
Tema ypoka
n/n yp obopynosan u3yyeHus | oOpasoBaTejibHbIE
ue IeHTpa o
«Touka pecype
0CTa)»
Kontposbubie | IlpakTnueckue
Bcero P P
padoThI padoThI
bubnuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863¢
https://m.eds00.ru/863
Meroas! TO3HAHUS JKUBOW ITPUPOJIBI. 3aHsTHe
I[Ipakthdeckas padora Ne 1 [POBOANTCA
c bu6nuorexa [IOK
2 «Hcronp30BaHNe pa3IMUHBIX 1 0.5
MICIIOJIb30BaH https://m.eds00.ru/863
METO/IOB MPU U3yYEHUU oM
OMOJIOTHYECKUX 0OBEKTOBY» 0GOpy10BaHHU
s LIEHTpa
«Touka
ocTa»
3 buonornueckue cUCTEMBI, IPOLIECCHI 1 bubmuoreka [IOK
U UX U3YyYECHUE https://m.eds00.ru/863
4 XuMHu4ecKuid cocTaB KiaeTku. Boga u 1 but6mmorexa [IOK
MHHEpPAITBHBIE COJIA https://m.eds00.ru/863
bu6muoreka [IOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1 1

https://m.eds00.ru/863



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

depMeHThl — OMOJIOTHYECKHE

SausaTue

karanuszaTopsl. JlaboparopHas [POBOANTCA
pabota Ne 1 «3ydeHue 05 ;CHOHBOBaH bubnmnoreka HOK
KaTJINTUYECKON aKTUBHOCTH oM https://m.eds00.ru/863
(bepMeHTOB (Ha MPUMEpPE aMuIIa3bl 0GOpy10BaHH
WIIHA KaTaJiasbl)» ST IeHTpa
«Touka
ocTay
bubmuorexa [JOK

Yrnesoawl. JInunuasl

https://m.eds00.ru/863



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxnennossie kuciorel. AT
y https://m.edso0.ru/863e6d5¢
9 Hcropus u MeToapl U3ydeHUs bubnmoreka [JOK
kietku. Knerounas teopust https://m.edso00.ru/863e6e88
10 Knerka xak nenocrtHast )KuBas
cHucTeMa
CrpoeHne 3yKapuoTUYECKOMN KIIETKH. 3aHsTHe
JlaGopaTopnas padora Ne 2 [POBOZTUTCS
«3yueHune cTpoeHus KIIETOK © Bbu6mmoteka [JOK
N MCIIOJIb30BAH
11 pacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 oM https://m.eds00.ru/863e6ff0
OakTepui 10T MUKPOCKOIIOM Ha 06OpY/IOBAHH https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOIIperapaTax u ux 1 LeHTpa
OIIMCaHHe» «Touxka
ocTa»
bubnuorexa [JOK
12 OOMeH BeIIEeCTB WA META00IN3M
B https://m.edsoo.ru/863e766¢
bubnuorexa [JOK
13 dorocuHTE3. XEMOCHUHTES
https://m.edso0.ru/863e7c98
bu6mmoteka [IOK
14 DHepreTU4eCcKuii OOMeH
P https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue 3ansarue
KJI€TKH. MuTo3. JlaGoparopHas [POBOZIUTCA - LOK
noImoTeKa
15 abora Ne 3 «HaOmronenne murosa B 0.5 C
p A MCHoab30BaH | https://m.edsoo0.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIIKa JTyKa Ha M
TOTOBBIX MHKPOIIPEIIapaTax» 06OpY/I0BaHN
ST LIEHTpa
«Touka
ocTa»
16 Buocunres O0enka. Peakius bubnuorexa [JOK
MaTpUYHOI'O CUHTE3a https://m.edso00.ru/863e796e
Bubnuoreka IIOK
17 Tpancusius — OuocuHTe3 Oenka 1

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



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

18 Hexnerounsie popMbl )KU3HU — bubmuorexa [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 @OopMBI pa3sMHOKEHHUS OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
bubmuorexa [JOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOTOBBIX BansTne
kieTok. OII00TBOPEHHE. [POBOANTCA
c
21 JlaboparopHas padota Ne 4 05 I bubnmoreka [JOK
«M3ydeHne cTpoeHUs NOJIOBBIX oM https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX 0GOpy10BaHHU
MUKpOIIpErapaTax» s1 HeHTpa
«Touka
oCTa»
29 NunuBunyansHOE pa3BuTHe bubnuoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'enetnka — Hayka o bubmmnoreka [JOK
HaCJIeACTBEHHOCTH U H3MEHUYMBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACICAOBAHUS
24 II HSHaKOE Monoru6 ééHOG bubmorexa TOK
p ’ pHAL https://m.edso0.ru/863e8878
CKpEIIUBaHNE
HTHOPUIHOE CKpElUBaHue. 3aKOH
25 fezaminiloro Hzinnel OBaHMS brbmmorexa [OK
4 https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuensieHHoOe HacIeI0BaHUE 3aHsTHe
npusHakoB. JlabopatopHas padoTa [POBOANTCA
C
26 Ne 5 «M3yuenue pe3yabTaToB 05 CIONL30BAN bu6muoreka [IOK
MOHOTHOPHUIHOTO U JUTUOPUTHOTO M https://m.edso0.ru/863e8c60
CKpEeIMBaHUs y Ap030dUIIbI Ha 0GOpyLOBaHH
TOTOBBIX MHKPOITpErapaTaxj» ST LIEHTpa

«Touka



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

pocTa»




97 I'eneruka nmona. HacnenoBanue 1 bubnmoreka [JOK
MPU3HAKOB, CLEIJIEHHBIX C I10JIOM https://m.edso00.ru/863e8c60
N3menuuBocts. HenacnencrsenHas 3ansarue
M3MEHYHBOCTE. JlaGopaTopHast [POBOANTCA

adora Ne 6. Mzyuenue ¢

28 pabot quHH 1 0.5 VICII0JIb30BaH bubmmorexa LIOK
MOAM(MUKAITMOHHOW U3MEHYHBOCTH, oM https://m.edsoo.ru/863e8efe
MTOCTPOCHUE BapUAIIMOHHOTO psiia U 06Opy10BaHN
BapHalMOHHOW KPUBON» ST HEeHTpa

«Touka
oCTa»
HacnencrseHHast N3AMEHYNBOCTD. 3ansaTHe
29 Jla6oparopnas pa6ora Ne 7. 1 05 HPOBOAUTCA | BySnnorexa LIOK
«AHanm3 MyTanuil y 1po30Quiisl Ha ' c https://m.edsoo.ru/863e8efe
HCII0JIb30BaH
TOTOBBIX MHKPOIIPEIIapaTax»» oM
00opynOBaHU
ST IEHTpa
«Touka
OCTa»
bu6mmoteka [IOK
30 I'eHeTnka yenoBeka 1
https://m.edso0.ru/863e8d78
PesepBubIil ypok. O000111€HHE 110
31 teMe «HacaencTBeHHOCTE U 1
W3MEHUYUBOCTH OPTaHU3MOBY
bubmmoteka [IOK
32 CenekIus KaK HayKa U IMPoIece 1
t K pott https://m.edso0.ru/863e9214

33 MeToasl ¥ JOCTYIKEHUS CEJIEKIIUN 1 bu6nuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buortexHonorus kak orpacip 1 bubmuoreka [IOK
IIPOU3BOJACTBA https://m.eds00.ru/863e9336

OBILIEE KOJIMYECTBO YHACOB I10 4 4

[MPOT'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

KosnyecTBo 4yacoB Hcnob3oBa DJIeKTPOHHbIE
Ne Hue ara npposwie
Tema ypoka o0opynoBaH A P
n/n u3yyeHusi | oOpa3oBaTe/IbHbIE
He LHeHTpa
«Touka pecypceel
0CTay
Kourpoabnbie | [IpakTuyeckue
Bcero P P
padoThI padoThI
DBOIOLUS U METOBI €€ N3yUdEHUS 1 buGnnorexa LIOK
7 https://m.eds00.ru/863:
Hcropus pa3BUTHSA IPEICTaBICHAN 1 bu6nuoreka [IOK
00 3BOTIOLINH https://m.eds00.ru/863:
bubnnorexa [JOK
MuUKpO3BOMIOLMS 1
p H https://m.eds00.ru/863:
[TonynAnus kak anemMeHTapHast 3aHsTHe
e/IMHHMIIA BUJIA M DBOJIFOLHH. [POBOZTUTCS
JlaboparopHas pabota Ne 1 1 0.5 ¢ bubmorexa HOK
patopHas p B ' MCITO0JIb30BaH https://m.eds00.ru/863:
«CpaBHEHHE BHJIOB T10 M
MOp(}OTOrHUEeCKOMY KPUTEPHUIO» 0GOpy10BaHHU
s LIEHTpa
«Touka
oCTay
JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bu6muoreka [IOK
(bakTOpHl) FBOIOLUU https://m.eds00.ru/863
bu6nuorexa [JOK
EctectBennslit 0oTO0p U ero hopMbl 1
P $op https://m.eds00.ru/863¢



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

Pe3ynbTaTel aBOIIOIMN:

SausaTue

IPUCTIOCOOIEHHOCTh OPraHU3MOB H HPOBOMUTCA
BHU000pa3oBanue. JlabopaTtopHas 05 I(/:ICHOJIB30B3H bubnmnoreka HOK
pabota Ne 2 «Onucanue oM https://m.eds00.ru/863:
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé 06OpyI0BaHN
OTHOCHTEIIEHOTO XapaKTepay 1 LeHTpa

«Touka

ocTay

Hamnpasnenus u nmytu bubnmoreka [JOK
MAaKpO3BOJIFOLIMHI https://m.eds00.ru/863



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTumocTs 3BOTIOIUN

Ucropust xu3Hu Ha 3eMIie U METOIbI

10 .
e€ U3yueHUst
11 ['unoTe3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.eds00.ru/863ea5a6
12 Pa3zButue xu3nu Ha 3emiie 1o 3pam bubnmnoreka HOK
U [IEpUOJIaM https://m.edso0o.ru/863eat6be
OCHOBHBIE ATAIIbI YBOJIIOLUU Bansarue
PACTHUTEIHLHOTO U )KUBOTHOTO MHUPA. HPOBOANTCA
13 [IpakTrueckas padora Ne 1 05 I(/:ICHOJH)SOBaH bubnmoreka [JOK
«M3ydyeHre HCKONaeMbIX OCTATKOB oM https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B 0GOpyI0BaHN
KOJUJICKIIUAX ) ST eHTpa
«Touka
ocTay
14 CoBpeMeHHas cucrema bubnmnoreka [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6nuorexa [IOK
15 DBOJIOIMS YeloBeKa (aHTPOTIOTeHe3) https://m.edsoo.ru/863eac2c
16 JBxyuie cuibl ((akTopsl) bubnmnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
4eJIoBeKa
18 Yenoseueckue pachl ¥ IPUPOIHbIE bubmmnoreka [JOK
aJlanTaluy YyeaoBeka https://m.edso00.ru/863eaea?
PesepBHblit ypok. O6006111€HKE TTO
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KHU3HH Ha 3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpbl 00UTaHMS U IKOJIOTUYECKUE bu6muoreka [IOK



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

(baxTopsl https://m.edso0.ru/863eafec
Abuotnyeckue GaKTopbl. 3aHATHE
JIaGopaTopnas padora Ne 3. [POBOANTCS
«Mopddonoruueckue 0COOEHHOCTH ¢
22 ACTCHHI M3 Pa3HbIX MECT 0.5 peronesosart| - bubmmorexa LIOK
P P ' eM https://m.edso0.ru/863eb10e
oburtanusy. JlaboparopHas padora 06OpyI0BaHN
No 4. «BnusHue cBeTa Ha pOCT U ST HEeHTpa
pa3BHUTHE YEPEHKOB KOJIEYCa» «Touka
ocTa»
bubnmnoreka [JOK
23 buotnueckue GpakTopsr A
https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKHU 3ansaTue
nonynsuuu. [IpakTnueckas pabora [IPOBOANTES
24 No 2 «Iloacuér muoTHOCTH 0.5 c
. MCIIOJIb30BaH
nonynﬂuvpm Pa3HBIX BUJIOB oM
pacTeHuin» 0GOpy10BaHU
ST IEHTpa
«Touka
ocTay
o5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OUOIIeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTEIIN IKOCHCTEMBI.
27 DKOJIOTHYECKHE ITUPAMUIEI bubmorexa LOK
. P ] https://m.edso00.ru/863eb5fa
CaoiicTBa sxocuctem. Cykieccus
28 [IpupoaHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCHUCTEMBI
30 buocdepa — rnobanpHas bubmuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK

o6uocdepsl

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 YenosedecTBO B Onocdepe 3emaun 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bu6muoreka [IOK
Yen0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IICHHE TEMBI
34 «Co0011ecTBa U KOJIOTTUECKHE 1
CHCTEMBID»
OBILIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



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